W TEXHOJIONVIA 3A KPYTTIbIM CTOJIOM

Texnonoruna 3a Kpyrnbim GTonom:

BypeHre ropr3oHTaTbHbIX CKBEXKVIH/ CKBEDKH C OOBLLMM
OTXOAOM OT BERTUKEU, U 3ape3Ka ODOKOBOIO CTBOSIa

Technology Roundtable:

Extended Reach Drilling and Sidetracking

)
> ‘?}

A

HALLIBURTON I_TAprM H
Amutpuin Ny6epHaTopoB Bnapgnmnp EBcTterHeeB Opuin Hukonaesuny Ceprees
«XannmbypToH» C.A.T.oil AG 000 «Taprun»

Dmitry Gubernatorov Vladimir Yevstigneev Yuri Nikolaevich Sergeev
Halliburton C.A.T.0il AG LLP Targin

JW !3
&

S PNG O ERIELL

DRILLING CO

3amup MaromepgoBu4y AGaynnaes PycnaHn CachapxaHoB
«BbypoBas KomnaHusa MNHM Mpynna ERIELL
Zamir Abdullaev Ruslan Safarkhanov
PNG Drilling Company ERIELL Group

16 | ROGTEC www.rogtecmagazine.com



ROUNDTABLE M

1. Tenepb, KOrga caHKUUn BJVSIIOT Ha
ropm3oHTasiIbHOEe BypeHmne Ha HeTPaaULMOHHbIX
MECTOPOXXOEHUSIX B PErMOHEe, KaKOB TEKYLLUIA
ypOBEHb NMOTPEBGHOCTU B rOPU3OHTASIbHbIX
CKBa)KUHaXx U CKBaXXMHax ¢ 60J1bLLNM OTXO40M OT
BepTukann? Han kakumm npoektamu Bbl paboTaeTe B
HacTosiLee Bpemsa?

«XannubypToH»: B HacTosiLLee BpemMst NOTPeOHOCTb

B FOPU30HTa/IbHO-HaNPaBIeHHOM BypeHUn He
YMEHBLLUMAACH, &, HAOBOPOT, CYLLECTBEHHO YBEMNYMNIACH.
B uenom, BypeHne ropnaoHTasbHbIX CKBaXXMH Bonee
3(PDEKTUBHO 1 SKOHOMUHECKU BLIFOAHO MO CPABHEHUIO C
OypeHreM BEPTUKATbHBIX UM HAKITOHHO-HaNpaBeHHbIX
CKBa&XKVH MOCS1e BBOAA CKBAXKVH B SKCI/TyaTaumio.
[MoaToMy B NlaHax 3aka3vrkoB — OypeHue bonee
CNOXXHbIX TREXMEPHbIX (3D) rOPU30HTasTbHBIX CKBAXKWH C
OoMbLUMMK OTXOAaMU OT BEPTUKAIN C UCNOSIb30BaHNEM
HOBEWLLINX TEXHOJIOMIN HAKNTOHHO-HaMPaBIEHHOMO
OypeHns, KOTOpble MOXET MPEAIOXKUTL NoapasneneHne
Sperry Driling. Kpome Toro, 3akas4nkin Bce Lumpe
MCMOMBb3YKOT NPerMyLLIECTBA BYPEHNS MHOMOCTBOJIbHbIX
FOPU3OHTA/TbHBIX CKB2XKNH CTPATErMUYeCKn
PaCMNOIOXKEHHbBIX B LIE/IEBOM M1aCTe — UMEHHO B

aTon obnactu Sperry Drilling sBnseTca nmoepom He
TOJIbKO Ha POCCUNCKOM, HO 1 HA MPOBOM pPbiHKE. B
YyacTHoCTK, B Poccum nogpasnenenne Sperry Drilling
YCMELLHO 3aKOHYMIO BYpEHNE CKBaXKWH C 3—5 BOKOBbLIMM
FOPU30HTasIbHbIMK CTBOSIaMK (puc. 1), nCnonb3ys MeTon,
CPEe3KM B OTKPbITOM CTBOJIE 6€3 LEMEHTHOMO MOCTA, U
cyMMapHom npoxogkon 6onee 2 000 MeTPOB.

Puc. 1. lNpymep MHOro3aboMHOM CKBaXKMHbI C MSTHIO
rOPU3OHTasIbHbIMM BOKOBBLIMI CTBOTAMI
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1. With sanctions impacting on the region’s horizontal
drilling in unconventional field, what is the current
level of demand for horizontal and ERD wells? What
projects are you currently working on?

Halliburton: Currently, the demand for horizontal
directional drilling has not reduced; instead, it has
increased significantly. Horizontal drilling, overall, is more
efficient and cost effective than vertical or slant wells once
the well comes online. As a result, customers plan to drill
more complex three-dimensional (3D) horizontal extended
reach drilling (ERD) wells using advanced directional
drilling technology, which Sperry Drilling is able to provide.
Also customers increasingly realize the benefits of drilling
multilateral horizontal wells strategically placed within the
target reservoir, an area where Sperry Drilling has become
a market leader, not only in Russia but also globally.
Specifically, in Russia, Sperry Drilling has successfully
completed wells of between three to five horizontal legs
(Fig. 1) using openhole sidetracking to a total length of
greater than 2,000 m.

Fig 1. Example of a multihole well with five horizontal legs

C.A.T.oil AG: So far, we have not undertaken non-
conventional oil and gas drilling projects. However,
volumes of conventional drilling for our clients are
increasing annually. Two thirds of the wells drilled by
C.A.T.oil AG are horizontal. The capacity of our drilling
rigs enables us to drill wells with vertical deviation of up to
2000 m. This gives us the opportunity to implement the
majority of the projects offered by our clients. Last year
we increased our capacity to 15 mobile drilling rigs. All the
rigs have top drives with 200 tonne capacity. Most of the
rigs operate in Orenburg Oblast but we also have projects
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C.A.T.oil AG: Hawwa koMnaHusi Noka He MMesa NPOEKTOB
no BypeHnIo Ha HETPAANLMOHHbIE 3anackl HETU U

raza. O6beMbl TPAONLMOHHOIO FOPU3OHTANBHOIO
OypeHns MO HaLLMM 3aKa34nkam pacTyT exxerofHo. [se
TPETU CKBaXKMH, MpobypeHHbIX C.A.T.oil AG, aBnstoTcs
FOPU3OHTaIbHBIMU. MOLLIHOCTb HaLLMX BYpPOBbIX
YCTaHOBOK MO3BOJIAET OYPUTb CKB2XKMUHbI C OTXOOaMM

oT BepTukam ao 2000 M. STo OaéT BOBMOXHOCTb
peanM3oBbIBaTb HOJbLLYIO YaCTb MPOEKTOB,
npeanaraeMbix Halmmmn 3axkasyrkamin. B Tekyllem rogy
Mbl HAPACTUN MOLLIHOCTM A0 15 MOBUSIbHBIX BYPOBbLIX
YCTaHOBOK. Bce yCcTaHOBKM rpy30noabeEMHOCTLI0 200
TOHH C BEPXHUMW CUTOBLIMW MPUBOAAMW. BONBLUIMHCTBO
YCTaHOBOK paboTatoT B OpeHbyprckom obnactn. EcTtb
NpoekTbl 1 B 3anagHon Crnbupn. Mbl 3aHUMaeM ya06HbIN
015 HAC CErMEHT PbIHKA U OKa3blBaeM 3akasuyikam
Ka4eCTBEHHbIE CEPBUCHbBIE YCYII.

000 «TapruH»: B pernoHax Hawlero npucyTcTams,

Kak 11 B OCHOBHOM B Poccumn, MECTOPOXAEHNS
BonbLUEeN YaCTbiO TPaAVUMOHHDBIE. MMoTPEBHOCTL

B BYpPEHUM CKBaXKMH C DOMbLLVIMM CMELLEHNAMM

3ab0€eB CO BpemMeHeM BydeT TO/bKO YBEMYMBATLCS,
YTO SKOHOMMYECKN LiENeCO0bpa3Ho B permoHax ¢
PasBUTLIM 3EMIEOENMEM U PaioHaX, FAe CTPOUTb
KyCTOBblE M/IoLLaaKM NpobeMaTnyHO 13-3a NPUPOOHO-
KIMMaTUYECKMX yCnoBuin. [Npn aTom oxumaaeTcs
YBEIMYEHME CnpOoca Ha CTPOUTENBCTBO CKBaXKMH C

FOPU30OHTasTbHbIMW OKOHYaHNAMK, TaK KakK 3TO nepe,qosovl

Cnocob OodNTLCA XOPOLLMX AEOUTOB 1 MOBLICUTL
N3B1IEKAEMOCTb 3aracoB. XOTS BOMPOC YBE/IMYEHS
MPOTSKEHHOCTN MOPU3OHTANbHBIX OKOHYaHWIA, Ha MOV
B3rNsa, AOCTAaTOMHO CMOPHbIM, OCOBEHHO Ha CTapbIX
MECTOPOXOEHNSX.

CerogHs MpakTU4ecKy BCe aKCMJyaTalUyioHHbIE U

36C ckBaxKuHbI, cTposLmecs cunamm OO0 «TapruH
Byperve», kak B Ballkupum, Tak 1 B 3anagHon Cubupmn
HaK/TOHHO-HanpasneHHble, 30% (B Pecnybnvke
BawkopTtocTtaH — 90%) - ¢ ropn3oHTaIbHBIMMA
OKOH4YaHVsMW. BypeHne Npor3BOANTCS Ha YCIOBUSX
pasfenibHOro cepauca.

«bypoBasa Komnanua MHI»: Ha mon B3rnaa,
MOCTaBJ/IEHHbBIV BOMPOC NIOMMYHO pasbnTtb Ha
HECKOJIbKO MOABOMPOCOB. [OPU30HTaTbHOE DypeH/e
N CKBaXXMHbI C BOSbLLNM OTXOA0M OT BEPTUKaN

— 3TO METOAVKA Pa3paboTKM MECTOPOXKOEHUS U
ynpaBeHVs PE3EPBYaPOM, HaCTUHHO 3aTparmBatoLLas
3KOHOMUNYECKME aCMeKTbl KannTa/bHbIX BIOXXEHWIA B
pas3paboTKy KOMMEPYECKMX 3aracoB yrneBoaopooB.
CaHKUWMN »Ke CTOST B MHOM psaay SiBIeHWI, S 6bl ckazann,
B noamTudeckoM psagy. OHM HE MOIyT NMOBMUATL Ha
peLLeHVs reosiora-paspaboTymnka MECTOPOXKAEHUS.
To ecTb, ec/v ANst ynpaBfieHns pesepByapomM r
obecrneyeHrs APEHMPOBaHNS 3aU1EXXKM pa3paboTyMKyY
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in Western Siberia. We occupy the segment of the market
which is convenient for us and provide quality services to
our clients.

LLP Targin: The fields in the regions where we operate,
as generally in Russia, are conventional. The need to

drill extended-reach wells will only grow with time. It

is economically feasible in the regions with developed
infrastructure as well as in the regions where construction
of well pads is an issue due to environmental conditions.
This being said, demand for wells with horizontal
completions is expected to grow, as it is an advanced
way to achieve high production rates and increased
recoverability of reserves. However, in my opinion,
increasing the length of horizontal completions, particularly
in old fields, is rather a controversial issue.

Currently, most of the production and side-tracked wells
constructed by LLP Targin Bureniye (Targin Drilling) both
in Bashkorstan and Western Siberia are directional, 30%
of them (and in the Republic of Bashkorstan - 90%) are
horizontal completions. Drilling is performed on the basis
of sharing services by different contractors.

PNG Drilling Company: It appears logical to divide

this question into serveral sub-questions. Horizontal

and extended reach wells drilling are methods of field
development and reservoir management which in part
touch economic aspects of capital investments in
developing comercial hydrocarbon reserves. However,
the sanctions belong, | would say, to a different set

of phenomena, political ones, in my opinion. These
phenomena could not affect decisions of a geologist
developing a field. In other words, if an operator needs
horizontal or extended reach wells to manage a reservoir
and produce from it, for a development geologist, the
existence of sanctions is not particularly important. An
operator would require these particular wells. However, the
availability of such services is a different issue. Fortunately
for the local industry such technologies and services are
available even in the presence of sanctions, including
technologies and services provided by the national oil
service and drilling companies, including PNG Drilling
Company.

ERIELL Group: The demand for horizontal drilling is
constantly increasing due to the fact that the subsail
users have realized a simple rule — “the longer a
horizontal section is, the cheaper the well construction
costs are due to the reduced number of wells needed,
as well as the the increased volume of production of
the well, owing to the length of the increased reservoir
contact area”.

2. Rig upgrades and availability has always been a
regional hot topic. Does Russia have the rig size and

www.rogtecmagazine.com
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POTOPHAS YMNPABNSAEMAS CUCTEMA
GEO-PILOT® DIRIGO

BocnonbayiiTech BceMu NpeynmMyLLecTBaMm poTopHoii ynpasnsiemoi cuctembl Geo-Pilot® Dirigo. [laHHas cuctema obecneynsaet
HaCTOMbKO BbICOKY0 MHTEHCUBHOCTL Habopa, koTopas paHee Obina A0CTYMHA TOMBbKO TPAANLMOHHbLIM 3a60MHbIM ABUraTENSM.

» [lpocTpaHcTBeHHas NHTeHcMBHOCTL A0 10°/30 M B ckBaxuHax bonbLioro anametpa v Ao 15930 M B ckBaxnHax
MEHbBLUETO A1ameTpa

» CokpalleHue BpeMeHu bypeHnst — GypeHue BEPTUKANbHOTO CTBONA, MHTEPBAa UCKPUBIIEHUS U TOPU3OHTANbHOMO CTBOMNA
opHoi KHBK B oauH peic, 6€3 nHTepBanos crnanampoBaHns n 6e3 HeobxoaumocTi npoBeaeHNs onomnHuTenbHbIX CMO

» Hauano Habopa yrna Ha 6onbLueit rybuHe 1 6onee paHHee BCKPbITUE KOMNEKTOPA C YBEMMYEHNEM 30HbI
KOHTaKTa C NPOAYKTUBHBIM NNACTOM

» B03MOXHOCTb YMEHbLUNTb Yron OTKNOHEHNA OT BEPTUKanu npn 6ypeH|/W| CKBaXWH C OOMbLUMM OTXOAO0M, CHUXEHME
CKpy4MBaKOLLKX 1 OCEBbIX HArpy30K Ha KONTOHHY W, KaK pe3ynbrar, 6onee 6bICprIe v nnasHble CMO

Y3HaitTe 6onblue 0 TexHonornax bypenus Ha halliburton.ru/services/drilling
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B TEXHOJIONMA 3A KPYTJIbIM CTOJIOM

(HeopoNONBL30OBATESHO) TPEDYIOTCS FOPUOHTASTbHbIE
CKB&XXMHbI U/WN CKBaXKWHbBI C 6ObLUMM OTXOA0M

OT BepTUKas1, TO /19 reosiora-pa3padboTymka
HEMPUHLUMNNaSTBHO, ECTb NI CaHKLMW UM NX HET.
Onepatopy Hy>XHbl IMEHHO TaKe CKBaXKMHbI.
LoCTymHOCTb Takoro cepBuca — 3TO YXKe OpYyron BOMpoC.
K cyacTbto, /19 OTEHECTBEHHOM MPOMbILLIIEHHOCTA
Takune TEXHOIOMN U CEePBIC AOCTYNEH AaXKe B
YCNOBUSIX CaHKLM , B TOM YACIIE - OT OTEYECTBEHHDIX
HedTeCEPBUCHbIX 1 BYPOBbLIX KOMMaHWiA, B TOM Y1Ce —
oT byposon KomnaHuu MHI".

Mpynna ERIELL: [MoTpebHOCTb B rOPU30OHTASIbHOM
BypeHnn, NOCTOSHHO PacTET, BBUOY OCO3HAHNS
HeapOoMNoIb30BaTENIEM NMPOCTOro NpaBuia — «4em
6onbLue MPOTAXXEHHOCTb NOPU30OHTAJIbHOIO Y4acCTKa,
TeMm felleBne 0OXoauUTCs CTPOUTENBCTBO CKBaXKMH
3a CHYET COKpaLLIEHUS UX KOSIMYeCTBa U yBESTMYEHWS
0bbéMa 006bl4M 3a CHET A/IMHHbBI BCKPbLITOrO y4acTka
KOJIIEKTOPA>.

2. MogepHu3aums n Hanmune 6ypoBbIX YCTAaHOBOK
Bcerga Oblsin CII0XKHbIMM BOMNpPOcaMn B PErnMoHe.
Nmetotca nm y Poccumn ycTaHOBKM Takoro pasmepa
M MOLLHOCTU, KOTOpbIle yO,0BJIETBOPSAN Obl
Tpe6oBaHUAM permoHasibHbIX NMPOEKTOB GypeHUs
rOpU30OHTaJIbHbIX CKBaXXMH? Kakue umetotcs
asfibTepHaTUBbI?

«XannubypToH»: He cekpeT, 4To B Poccun B

HaCTosILLEe BPeMs OCTPO CTOUT NpobiemMa C Ka4eCTBOM
napka BypoBbIX YCTAHOBOK. Te, YTO UMEKOTCS B

Ha/IM4YMK, 3a4aCTyI0 HE COOTBETCTBYIOT TPEOOBaHNSM,
NPEQBbABAFEMbIM MPY OYPEHN FTOPU3OHTaTbHBIX CKBEDKNH
CO C/IOXKHbIMW NPOUNISMU, KOTOPbIE B HACTOSILLIEE BPEMS
BOCTpeb0BaHbl 3akas4kamn. B OCHOBHOM 3TO KacaeTcs
OCHaLLeHNs BypPOBbIX YCTAHOBOK 60J1e€ COBPEMEHHBIMM
CUCTEMaMM BEPXHErO MPUBOAA, TPEXUMINHOPOBLIMM
OypPOBbIMW HACOCaMU 1 POTOPaMU C PErYIPYEMON
CKOPOCTHIO. [0 Mepe yBENYEHUS CIIOXXHOCTU MPOUIA
CKBaXXMHbI BO3PaCTaloT 1 Harpy3ku Ha OypusIbHYIO
KOJTOHHY Ha 3a60e. Bo MHOMMX cnyyasx Ha pbIHKe noka
HET BypPUIbHBIX KOJIOHH, TEXHUYECKNE XapaKTEPUCTUKM
KOTOPbIX (pa3mMep W KOMMOHOBKA) MO3BOMAN Obl
obecneunTtb ahheKTUBHOE BypeHIE.

[ns OLEHKN KOHCTPYKLNN CKBaXKVHBI 1 TPEOOBAHUN
3akaguvka nogpasgeneHue Sperry Drilling BHeapwno
rnepBOHaYasIbHbIN MPOLIECC pa3paboTKK yCayrn

(DOS). Ha cTagum NnnaHMpPOBaHNS NPOBOASATCH BCE
HeObXOAVMbIE PaCcHeThl, MOCNE HYEero 3aKas4mkam
BbIOAKOTCS PEKOMEHAALMM MO MOOEPHN3ALMN NN 3aMEHE
OTAENbHbIX 3IEMEHTOB BYPOBON YCTaHOBKM, MOAOOPY
OypPOBOro MHCTPYMEHTA, ONTUMU3aLMK NPOdUIEN
CKBa&XXVH U CETOK PagdpaboTkm MecTopoxXaeHus. Kpome
Toro, Sperry Drilling MOXXeT NpeaoxXnTb PELIEHVS MO
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horsepower to satisfy regional horizontal projects?
What alternatives are there?

Halliburton: It is well known that Russia faces a major
challenge because of the poor quality of the country’s

rig fleet. In many cases, the existing rigs do not meet the
requirements to drill horizontal wells with the complex
profiles that customers now require. Most of the problems
focus on the rig auxiliary equipment and the inability to
add more advanced top drives, triplex mud pumps, and
variable speed rotary tables that are required. The stresses
applied to the drillstring downhole also increase with the
complexity of the wellbore. In many cases, either the size
or grade of the drillstring, required to drill efficiently, is not
yet available.

The Design of Service of service (DOS) is the initial
process Sperry Drilling uses to assess the well design

and customer requirements. All required calculations

are performed during the planning stage, and
recommendations are forwarded to the customers.

These can include modernization or replacement of certain
rig elements, selection of the drillstring, and optimization
of the well profile and wellbore placement. Moreover,
Sperry Drilling can propose solutions to drill complex ERD
or horizontal wells by factoring in the capability of the rig.
An example of such a solution is the Geo-Pilot® rotary
steerable systems (RSS) with a GXT power section, which
allows rotating with lower top-drive RPM’s when drilling
horizontal ERD wells.

LLP Targin: It is, indeed, a serious issue. It has arisen
because, traditionally, rigs were manufactured in
Yekaterinburg (Uralmash) and Volgograd (VZBT,
Volgograd Drilling Equipment Plant). “Perestrojka”
affected this industry, as well. The situation

is particularly difficult in the heavy drilling rig
manufacturing sector. There was a significant drop

in manufacturing while the rigs which are available in
the market are worn out and obsolete, with their end of
service life of 25 years from their date of manufacture,
which is now approaching. The way out of this situation
is through partial refurbishment, involving the change of
derrick and draw-works modules and skidding systems.
This also generally results in a capacity increase of up to
250 - 270 tonnes. The above does not provide a solution
to the problem of comprehensive renewal of the rig fleet.
However, it would allow the equipment service life to be
extended and meet the requirements of the projects for
the construction of extended reach wells, as a result of the
increased rig performance and size.

Apart from traditional manufacturers, such work is
currently also performed by new enterprises: first of all,
by LLP Generatzia, as well as LLP ASK and LLP OuSPK
(Urals-Siberian Industrial Company). The alternative is the

www.rogtecmagazine.com
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B TEXHOJIONMA 3A KPYTJIbIM CTOJIOM

OYPEHMIO CTOXKHBIX CKB2XKWNH C 6ObLLUVMMY OTXOOaMM

OT BEPTUKAN UM FOPUBOHTaSTbHBIX CKBEXKWH C Y4ETOM
TEXHUYECKIX XapaKTEPUCTUK OypoBOM yCTaHOBKM. OHMM
N3 TaKNX NprMepoB ABAKOTCA POTOPHbIE YrpaB/ideMble
cuctembl (PYC) cemennctea Geo-Pilot® ¢ cunosown
cekuyven GXT, KOoTopble NMO3BOSHOT 3HAYUTENBHO
CHN3UTb 0BOPOTLI BEPXHErO MprBoAa Npu BypeHum
FOPU30OHTasIbHbIX CKBa>KVH C O0oMbLLINM OTXOLOOM.

000 «TapruH»: Bonpoc AencTBUTENBHO CEPLE3HBIN.
1 06ycnoBneH OH TeM, YTO TPaOULIMOHHO U3rOTOBNEHNE
OypPOBbIX YCTAHOBOK BbINIO JTIOKa/IM30BaHO B
ExaTtepuHbypre («<Ypanwvaw») n Bonrorpage («B3BT»).
MNepecTpolika KoCHynack 1 aton otpacan. OcobeHHO
CIIOXKHOE MOJIOXKEHWE B CEMMEHTE BYPOBbIX CTAHKOB
TSHKENOro knacca. MNpon3BoACTBO 1X yNasio KpaTHO,

a IMEIOLLMECS Ha PbIHKE — MOPASIbHO 1 (DU3NHECKI
ycTapesn, UMest CPOK SKCrulyataumm 6amskumn K 25
roflam C Ha4asna Bbinycka. BbIxooom 13 cutyaumm
SABASETCS NPOBEAEHNE HaCTNYHON MOOEPHN3ALIMN,
CBSA3aHHOM ¢ 3ameHon BJ1B 1 penibCoBbIX OCHOBaHUI.
[Mpwn 3TOM, Kak NpaBW/Io, MPOU3BOOMNTCS U YBENNHEHVE
rpy30noabEMHOCTU A0 250 — 270 TOHH. 3TO He pellaeT
NPoBIEMbI OOHOBIEHUS NapKa KapayHaNbHO, HO
MO3BONSET MPOAUTL CPOK C/Y>KObl 0B0OPYO0BAHUS 1
obecneunTb TpeboBaHNS MPOEKTOB Ha CTPOUTENBCTBO
CKB2XXWH C YBENMYEHHOW rNyBuHON BypeHns

(kaK pesynbTaT yBENMYEHNS OTXO0B 1 BypeHns
FOPU30OHTA/TbHBIX OKOHYaHWUM).

311 paboThbl, KPoOMe TPaOULIMOHHBIX MPOV3BOAUTENEN,
BbINOJTHAIOT Tak>XXe 1 HOBble NMpon3BOACTBA: B MNMepBYyO
o4vepeab — OO0 «[eHepaupg», a Takke OO0 «ACK» n
000 «YCI1K>».

AnbTEPHATVBOM ABMFETCA MNPUOBPETEHME MMMOPTHBLIX
OypOBbIX CTAHKOB, FAe MEePBOE MECTO MNPUHAOIEXNT
KNTaNCKUM MPOU3BOOUTENAM, ASPKaLLVM HNKYHO
LIEHOBYIO M1aHKy OTHOCUTESIBHO KOHKYPEHTOB MU
NPUEMIEMOM Ka4ecCTBe.

«bypoBas Komnanusa NMHIM: B nocnegHee Bpems B
Poccumn nmeeT MecTo poCT MHBECTULIMIA B HE(DTEra30B0E
1 BypoBOe MalMHOCTPOEHVE. Hageemcs, aTa TeHaeHLWS
OyOeT nponoskarbes 1 pactu. B HacToswee Bpems

B Poccun nponssoasarcsa OypoBble YCTaHOBKM BCEX
OCHOBHbIX TUMOB MO KPUTEPWIO MPY30MOgBEMHOCTH.
Takum obpasom, B Poccum GypoBble YCTaHOBKM BCEX
TUMOB 1 Pa3MepPOB, B LIeSIOM, OOCTYMHbI A1 BypeHns
FOPU30HTASTBHBIX CKB2XKMH UM CKBEXKNH C BOBbLLNM
OTXOOOM OT BepTuKa/n. Bonpoc, Ha Mon B3rnsa, ckopee
B BbIOOpe BypOBOro NoapsAYMKa no KpUTEPUSM LieHa U
Ka4eCTBO.

Mpynna ERIELL: BO3MOXXHOCTU POCCUNCKIX
nEeanpusaTLn NO3BONSAIOT MPOEKTUPOBATL 1 MPOU3BOANTL
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the acquisition of imported drilling rigs, primarily produced
by Chinese manufacturers, who maintain low price levels,
compared with their competitors, and offer acceptable
quality.

PNG Drilling Company: Recently, investments in oil, gas
and drilling machinery manufactured in Russia have been
on the increase. We hope that this tendency will continue
and grow. Currently, Russia produces drilling rigs of all
types and capacities. Thus, in general, drilling rigs of all
types and capacities are available in Russia for drilling
horizontal and extended reach wells. In my opinion, the
issue is selection of a drilling contractor based on price
and quality criteria.

ERIELL Group: The capabilities of Russian rig
manufactures allows for the design and manufacture of
all types of drilling rigs which satisfies the full demands of
the regional drilling projects. However, when the subsoil
user sets a task to drill deeper wells, the situation will
change and Russian drilling companies will turn to foreign
manufacturers.

3. From a downhole perspective what are the common
challenges faced, in the regions, when drilling
horizontal or extended reach wells?

Halliburton: Because of the complexity of horizontal well
profiles, one of the problems the industry experiences is
transferring weight to the bit while drilling when using a
positive displacement motor (PDM). For horizontal ERD
wells, “stick slip” becomes an issue, causing an inability
to direct the well bore, which prevents further drilling.

In this case, RSS’s are often the best solution. They
deliver constant rotation and improved hole quality, which
contributes to improved hole cleaning, allowing cuttings to
be effectively transported to surface while drilling.

Another issue customers experience when drilling horizontal
wells is thin pay zones (in some cases, 0.5 to 1 m) (Fig. 2).
The solution for this is to integrate logging-while-drilling (LWD)
tools into the bottomhole assembly (BHA) —resistivity, density,
thermal porosity, acoustic measurements, bed bounding—
and deploy real-time geosteering services, of which Sperry
Drilling is a leader in the industry. If wellbore stability is also

an issue, then geomechanics services can be integrated.
These solutions help keep the drillstring in the pay zone,
correct the well path in real-time, and evaluate reservoir and
geomechanical properties.

LLP Targin: The biggest problems that we face are
loss of circulation, ensuring the stability of the wellbore
and ensuring incident free drilling on reservoirs with
low pressures. The second issue is a lack of design
solutions that ensure good well construction. The
second issue is the insufficient development of the

www.rogtecmagazine.com
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B TEXHOJIONMA 3A KPYTJIbIM CTOJIOM
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Puc. 2. [pymMep roprsOHTaUTbHOW CKBEXKWHBI C BOBbLLVIM OTXOA0OM MPY MasTio hakTUHECKOW raybuHe MO BEPTUKAIIM

Fig 2. Example of horizontal ERD well on shallow true vertical depth (TVD).

OypoBble YCTAHOBKM BCEX TUMOB, YTO B MOJIHOM Mepe
MO3BOJISET YOOBNETBOPSATL MOTPEOHOCTY PErMOHabHbBIX
NpPoeKToB bypeHns. OgHako ¢ MOCTaHOBKOM
HeOponob30BaTenem 3agaqn bypuTtb 6onee rnybokne
CKBa&XKVHbI CUTYaUms MBMEHUTCS 1 POCCUNCKIE BypOBbIe
KOMMaHW1 06paTaTCst K MMOPTHOMY MPOU3BOANTESIHO.

3. B nnaHe BHYTPUCKBaXXMHHbIX paboT, C Kakumu
npob6Jsiemamu Bbl CTaJIKUBAeTECh Yallle BCEro B
pervoHax npv 6ypeHumn ropnsoHTasIbHbIX CKBaXXUH
WJIN CKB2XKUH C GOJIbLLMM OTXO40M OT BEPTUKann?

«XannuoypToH»: 113-3a CIOXHOCTU Npodhunen
FOPU30HTASTBHBIX CKB2XKMH OTPAC/N BCE YaLlle
MPUXOANTCS CTaSIKMBaTLCA C MPOBIEMON HEAOXOXKAEHWIS
Harpysku 0o nonota npu 6yperunn ¢ B3, [Ons
FOPV3OHTA/TbHBIX CKBEXKVH C BOMBLIMM OTXOO0M
npo61eEMON CTAHOBUTCS HEPaBHOMEPHOE BpaLLlieHne
KHBK, uto npvBoanT K Heynpasnsemoctt KHBK, B
pes3ynbTare Yero BypeHune npoaoskarb Helb3s. B aTom
cydae Hambosiee onTMasbHbIM PELLEHVEM SBASIETCS
NMPUMEHEHNE POTOPHO-YNpPaBnseMblx cuctem. brarogaps
npumMeHeHnto PYC GypeHre Npov3BOANTCH C MOCTOSIHHbBIM
BpaLLEeHVEM; KPOME TOro, Y/y4LLIaeTCsd COCTOAHNE
CTBOJ1A CKBaXKVHbI 1 BbIHOC BbIOYPEHHOM MOpOoap! Ha
MOBEPXHOCTb B MpoLecce BypeHys.
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design solutions which would ensure a good standard
of deviation in the wells construction. This is caused
both by insufficent experience in designing similar
operations and the wish to reduce construction costs to
a minimum.

PNG Drilling Company: The companies | represent

— PNG Diriling Company and PNG Service Company —
are well drilling and cementing contractors respectively.
MWD is an additional service provided by an external
contractor. As a Client (main contractor on some turnkey
well construction projects) we, unfortunately, sometimes
have to bear geological, engineering and technical

risks associated with wells, which in theory, should be

a subsoil user’s risk. In this respect the problems could
be numerous: reliability of MWD systems and downhole
drilling motors, risks of well integrity loss in horizontal
sections during a catastrophic loss of circulation and
kicks. It is particularly a problem when the latter were
not included in the design, in advance, and there is no
equipment or materials on a drilling site for managing
such complications. It is virtually imposible to describe
all potential difficulties. One should prepare meticulously
before constructing any well and particularly horizontal
and extended reach wells — one should optimize well
drilling by using relevant software, identify all posible risks

www.rogtecmagazine.com
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B TEXHOJIONMA 3A KPYTJIbIM CTOJIOM

Ewe ogHa npobnema, ¢ KOTOPOW NPpUXoamTCs
CTa/IKMBaTbCS 3aKas4nkam BO BpeMs BypeHns
FOPU30OHTa/IbHBIX CKB2XXWH, — Masas MOLLHOCTb
NPOOYKTMBHBIX NACTOB (B psae ciydaes ot 0,5 Ao

1 ™M) (puc. 2). PelueHrem 3Ton Npobaembl ABNSETCS
BkNtoveHre B KHBK nprbopoB kapoTaxka B NpoLecce
oyperus (YOC, IMKn, HHKT, AKLL, kapTrposaHue
rpaHuL, NiacTa) COBMECTHO C MPUMEHEHMEM CepBuMCa
re0IOrMYeCcKoro CONPOBOXXAEHNS (reOHaBUraLmy) B
peanbHOM BpeMeHW. W 30ech nuaypyroLme no3numm
npuHaanexat Sperry Drilling. B cnydae npobnem ¢
YCTONHNBOCTBIO CTEHOK CKB2XKMH BO3MOXHO TaKXe
BKJTIOYEHME 1 CEPBMCA MO FrEOMEXaHVKe. OTU PeLIEHVS
MO3BOJISKOT OCTaBaTbCS B MPOAYKTMBHOW 30HE, B
peanbHOM BPEMEHN KOPPEKTMPOBATL TPAEKTOPUIO,
oueHmBaTb GEC 1 reomexaHn4eckme CBOMCTBA.

000 «TapruH»: HanbosnbLuen npobiemon

ABNSETCS NIMKBUOALMS OCNIOXKHEHWI, B OCHOBHOM
NOrOLLEHWI BNIOTb A0 KaTaCTPOMUUECKUX U
obecneyeHnst yCTONYMBOCTM CTEHOK CKBaXKMH, a

TaKKe peLleHne Bonpoca be3aBapuinHOM NPOBOOKN B
MPOAYKTUBHbBIX MiiacTax C MOCAKEHHbIMW AABNEHAMM
(anhdepeHumanbHble NprxeaThl). Bropown Bonpoc —
HeOocTaTOYHas MPopPaboTKa MPOEKTHLIX PELLIEHWN,
obecnevmBaroLLNX Ka4eCTBEHHOE BbIMOSIHEHME
CTPOUTENLCTBA CKBAXKMH C BbICOKUMM 3EHUTHBIMM
yrnamu. Y npuyrHOn aToro SBASIETCSA Kak HEAOCTATOUHbIN
OMbIT MPOEKTUPOBaHMS MOOODHbLIX PAbOT, Tak U XenaHne
Mo MakCUMyMy yOeLIEBUTb CTOMMOCTb CTPOUTENLCTBA.

«BypoBas Komnanua MHIM: Byposasg KomnaHns

IMHI 1 CepeuncHasa Komnanua MNHIT, koTopble 9
nNpencTaBnsto, ABAAOTCH NOAPSOAHMKaMA MO BYPEHMIO 1
LIEMEHTUPOBaHNIO CKBaXKVH, COOTBETCTBEHHO. CepBUC
no TENEMETPUN — 3TO BHELLUHUM OONOHUTENBbHbBIN
cepBuc. Kak 3akasuuk (reHepasibHbIM NoapsaqvK mpw
CTPOUTENBCTBE OTAEBHBIX CKBEXKWH «MO, KIKOY»), Mbl, K
COXXaUTeHWIO, BbIHY>XXEHbI MOPON HECTU FEONOMMUYECKIN 1
NHXXEHEPHO-TEXHUYECKUI PUCK MO CKBaKMHAM, KOTOPbIN,
Mo naee, SBASETCS PUCKOM Hegpononb3osartens. B
3TOM CBA3M MPOBEM MOXET BbITb MHOIO: HAAEXHOCTb
TenecucTeMsl, HanexxHocTb B3/, pucku notepu
LEe/IOCTHOCTU CKB2XXMHbI B FOPU30OHTaSIbHbBIX YHacTKax BO
BPEMS KATaCTPOMUHECKMX MOFOLLEHNA 1 MPOABIEHNN,
OCOBEHHO, eCM MOCTEAHNE He BblV 3apaHee 3as10XeEHb!
B MPOEKTbI 1 Ha BypOBOW NOLLAAKEe OTCYTCTBYIOT
MaTepuasbl 4nsg 60pbObl C TAKUMY OCTIOXHEHUSMU,

[a BCex TPyOHOCTeN He onmcaTb. K mobon CKBaXKMHE,
OCOBEHHO FOPU3OHTATBHOM WM C 6OIBLLMM OTXOAOM

OT BEPTUKa/IM, HEOOXOANMO CEPBESHO MOTOBUTLCS,
OoTpabaTbiBaTh €€ MPOBOAKY C MOMOLLBIO MPOrPaMMHbIX
KOMMJIEKCOB, BbISIBJISITb BCE BO3MOXXHbBIE PUCKN U
OCJIOXKHEHWS, OLEHMBATL BIOMKET MPEOO0EHNS
OCNOXXHEHUN 1 T.4. He Bceraa, K coXaneHuno, 3akasymk-
HeOpPOoNONb30BaTE /b UMEET HEOOXOAMMbIN BOIKET
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and complications, estimate the budget for managing
complications, etc. Unfortunatley, a client /subsoil user
does not always have the required budget and the
time necessary to perform detailed preparation for well
construction.

ERIELL Group: Some of the problems include
disastrous lost circulation, high torques of the drilling
string and fluid kicks.

4. Russia has significant brownfield reserves. Has
there been an increase in sidetrack drilling within
these fields? If so, what have been the results?

Halliburton: Sidetracking is an important process to help
extend the life of mature fields. Brownfields can bypass
pay (not identified when originally drilled) or known pay
zones at different depths that were not the main target at
the time the wells were drilled.

Also, operators can sidetrack from an existing wellbore
and add a lateral well for more reservoir exposure.

Drilling a sidetrack can reduce costs associated with the
top side (TS) construction of wellheads and pipelines and
“subsurface” casing construction, as these are already in
place. Sperry Drilling has extensive experience in drilling
sidetracks of different diameters and lengths (over 1200m)
(Fig. 3). Drilling these wells addresses most customer issues.
More complex wells require an individual approach and a
wide range of specialists, such as optimization engineers
(ADT® driling optimization service), who are responsible for
monitoring and optimization processes in real-time.

LLP Targin: In Russia the majority of fields are probably
near-depleted. Side-tracking is a good solution which
allows drilling of in-fill wells, including the core samples,
when re-interpreting the fields data. Moreover, the cost
of side-tracking is generally one third, or half that of a
new well a half of that of new well construction. It is

also possible to use the existing surface facilities and
with sufficient scrutiny of previously exploited deposits,
success rates can reach 50%. It is hardly surprising that
the demand for side-tracking increases annually, but also
s0 does the complexity of the challenges to be achieved.
If, previously, it was necessary to perform a simple re-
drilling of a well, drilling a new hole with a new reservoir
penetration point, currently the objective is to drill a new
hole with horizontal completion which is often used for
for multi stage hydro-fracking. Based on our practical
experience, side-tracking with horizontal completion in
the Republic of Bashkorstan resulted in an increase in the
production rates.

PNG Drilling Company: Yes, side-tracking in Russia
is on the rise, as can be seen from the tender statistics.

www.rogtecmagazine.com
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B TEXHOJIONMA 3A KPYTJIbIM CTOJIOM

1 BPpems 419 CepbesHol NoaroTOBKN CTPOUTENbCTBA
CKBaXKVH.

Mpynna ERIELL: C katacTpohunieckmMm
MOrIOLWEHNAMM, BBICOKUMY MOMEHTaMM MPU BPALLEHN
OypPUIBHOM KOTOHHbI, MPOSIBAEHNSMI dotonaa.

4. B Poccumn umetotcsa 3HavmTe bHble 3anachbl Ha
MECTOPOXKOEeHUAX, HAXOOALLMXCA Ha NO3OHeEN
cTanumu paspabotkun. Habnooaetcs nm poct
OypeHus ¢ 3ape3Kon 60KOBOro CTBOs1a Ha TakKux
MecTopoXXoeHusx? Ecnn pa, To KakoBbl pe3ysibTathl
OypeHus?

This could be seen from tender statistics. As a drilling
contractor we do not receive any geological data from the
operators regarding efficiency of individual side-tracks due
to confidentiality of geological data. As far as | can judge,
there is an economic effect which is considerably higher
than that of drilling a new well.

ERIELL Group: With the low oil price and the resulting
reduction in the production well construction programs,
by the subsoil users, led to a dramatic increase in the
demand for sidetracking due to its low cost as compared
to production drilling.

«XannuobypToH»: BypeHne 6oKOBbIX
CTBOJIOB UIPaET BaXKHYIO POJb B
yBEJIMYEHN CPOKOB 3KCr/TyaTaumm
MECTOPOXOEHWM, HAXOOALLMXCS Ha
nosaHen ctagmm pagpaboTku. [pu
paspadboTKe 3PENbIX MECTOPOXXOEHWN
MOIMyT OCTaTbCHA HEOXBAYEHHBIMU
NPOAYKTUBHbIE 30HbI (KOTOPbLIE HE
Obl/IM BbISIBNIEHBI MPY NEPBOHAYA/TBHOM
OypeHnn) UK BbISBNIEHHbIE
NPOAYKTUBHbIE 30HbI HA Pa3INYHBIX
rybrHax, KOTopble HA MOMEHT BypeHVs
CKBE&XXVH HEe BblfIt OCHOBHOW LIESBIO
paspaboTKU.

Kpome Toro, BO3MOXXHa 3apeska
OOKOBbIX CTBOJIOB 13 CYLLIECTBYIOLLIErO
CTBONA, a Takxe bypeHne
rOpU30HTaNIbHOro 6OKOBOro CTBOMA A1

245mm Production CS(

6onbLUero BCKPbITNA KOJIIEKTOPA.

BypeHre 6okoBoro cTeona
MO3BONSIET COKPATUTb PACXOAbl HA
0BYCTPOMCTBO YCTHEB CKBaXKWH,
CTPOUTENBCTBO TPYBONPOBOAOB U
KpenneHne obcagHbiMy TpySamum
«MPUMNOBEPXHOCTHOrO» MHTEPBAUA, MOCKOJIbKY BCE 3TO
yKe caenaHo. Y nogpasaenenus Sperry Drilling HakonneH
3HaYNTENBHBIM OMNbIT BYPEHNST BOKOBbIX CTBOIOB

a3/ IMYHOro anameTpa 1 NPOTsHXKeHHOCTU (Bonee 1 200
M) (puc. 3). Byperre nogobHbIX CKBaXKMH MO3BOSET
peLnTb 60LLUMHCTBO 3a4a4, KOTOPbIE CTOAT Nnepeq
3akagurkamu. bonee CnoXHble CKBEXKUHBLI TPEDYIOT
VHOMBWOYa/IbHOrO MOAXOAA U MPUBAEYEHUS LUNPOKOO
Kpyra CneuvanmcToB, B YaCTHOCTU MHXEHEPOB CepBurca
no onTummnaauunn ypeHns ADT®, 3agadert KOTopbIX
ABSETCS KOHTPOSIb 1 ONTUMK3ALNS BYpeHUs B peasibHOM
BPEMEHMU.

00O «TapruH»: B Poccun, noxxanyi, 6onbluas 4acTb

MECTOPOXAEHUA HAXOONTCA UMEHHO Ha NMo3aHer ctagum
paspabdboTkn. 1 365C xopollee peLleHre, N03BOASOLLEE
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Puc. 3. [NpMep CKBaXXMHbI C OBLLIEN MPOTHXKEHHOCTHIO BOKOBOIO
cTtBosa 6onee 1 200 m

Fig 3. Example of well with total length of sidetrack higher than 1200 m.

5. What specific problems often occur within
brownfield sidetracking operations in Russia? How
can these be overcome and solved before they rise?

Halliburton: A major challenge with sidetracking is the
complex well profile designs with high doglegs of both
build and turn. Unfortunately, not all Russian oilfield service
companies have the required expertise and technology.

In many cases, customers require corrective actions to
resolve issues originating from the initial attempt, which
affects viability and costs.

Safety is a primary concern, and a key objective is to help
ensure safe drilling and minimize collision risks. To achieve
this, advanced measurement-while-driling (MWD) systems
are used with high measurement accuracy and dedicated

www.rogtecmagazine.com
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0BecneymnTb YNIOTHEHME CETKM PasbypurBaHns n

BOBJIEYb B PabOTY «LEIMKM», OBHAPY>XEHHbIE B MPOLIECCE
nepenHTEPNPETaLIN AaHHBIX O MECTOPOXAEHUN. K

TOMY >Xe 1 CTOUMOCTb paboT no 36C cocTaBnseT,

Kak NpaBusio, OT OOHOM TPETU A0 MOJSIOBMHbI

CTOMMOCTU CTPOUTENBLCTBA HOBOW CKBaXKMHbI, UMEETCS
BOSMOXXHOCTb MCMOJIb30BaHNS paHee MOCTPOEHHOW
Ha3eMHOW MHMPACTPYKTYPbI, a 61arogaps 4OCTaTOUHOM
N3YYEHHOCTUM SKCITyaTUPYEMOrO MECTOPOXXAEHMS,
yCNewHoCTb goxoamt 0o 50%. HeyamBuTenbHO, 4TO
cnpoc Ha 3bC nosblwaeTcs exxerogHo. Bnpoyem, Kak v
CITOXHOCTb CTaBALMXCA 3agad. Ecnm paHee HeobxoaMmo
Ob1/10 0BECNEUNTD SNIEMEHTAPHOE NepedyprBaHE
CKB&XXWHbI HOBbIM CTBOJIOM C HOBbIMM KOOpAMHATaMM
TOYKM BXOfa B MPOAYKTVBHbIN NACT, TO cervac CTaBuTCs
Lesb MPo6ypUTb HOBbIM CTBOJT C FOPUSOHTASTBHBIM
OKOH4YaHK1eM, 0BCakeHHbIM NSt mpowasoacTea [P,
3a4acTyto MHorocTaguinHoro. Mo npaxkTuike, B Pecnybnmke
BawkopTocTaH npu BypeHinmn 36C ¢ ropr3oHTasIbHbIM
OKOHYaHMeM MoJTy4aem XopoLLne AeOUTHI.

«BbypoBas Komnanua MHIM: [a, 6ypeHne 60KOBbLIX
CTBOJIOB pacTeT B Poccum B reoMeTpUYeckom
nporpeccun. 370 BUAHO MO CTAaTUCTVKE NPOBOANMbIX
TeHaepoB. Mbl, Kak BypOoBOWV NoAPSOYVK, He

NMEEM MEOIONMHECKMX AaHHbIX OT OMepaTopoB O
Pe3yNbTaTUBHOCTU TOrO UM MHOrO BOKOBOrO CTBO/IA MO
COODPAKEHMAM KOHDONOEHLMATBHOCTY FrEOIOMMYECKMNX
OaHHbIX. HAaCKOBKO 9 MOy CyanTb, SKOHOMUYECKNIA
3(PdEKT MMEETCH, 1 OH CYLLIECTBEHHO BbILLIE, YEM OT
OypEHNS HOBOW CKBaXKWHBI.

Mpynna ERIELL: B ycnoBusix HASKNX BUPXKEBbBIX LIEH
Ha 3HEPrOHOCUTENN 1N CBA3AHHOTO C HAMMK COKPALLIEHNS
HeopPONoNL30BaTeNIEM NPOrPaMMbl MO CTPOUTENBCTBY
SKCMJyaTauMOHHbIX CKBaXKMH, PE3KO BO3POC/Ia
notpebHocTb B 3BC, BBMAY HN3KOW CTOMMOCTV MO
CPaBHEHNIO C 3KCM/TyaTalIOHHbIM BYpPEeHNEM.

5. Kakne cneumndpmnueckue npobrnembl 4acTo
BO3HMKAIOT MNpW BbINOJIHEHUX PABOT Mo 3apeske
GOKOBOIro CTBOJ1a Ha POCCUMCKNX MECTOPOXKOEHUAX
nosnHen ctagum paspaboTku? Kak oHu
npeonoJsieBaloTCA U peLLatoTca 40 UX BOZHUKHOBEHUA?

«XannuoypToH»: OCHOBHbIE CITOXHOCTU, C KOTOPbLIMW
NPUXOONTCA CTASIKMBATLCA BO BPEMSA 3aPE3KN OOKOBbIX
CTBOJI0OB, — 3TO KOHCTPYKLWN CKBa>XVMH CO CJTOXKHbIMA
ApPOUAIMU 1 6ONBLLMMX MPOCTPAHCTBEHHbLIMW
WNHTEHCUBHOCTAMM (HAOOP KPUBM3HbI U N3MEHEHME
HanpaeneHus cTBoa). K coxaneHuo, He Bce
POCCUNCKME CEPBUCHBIE KOMMaHUM 06nagatoT
COOTBETCTBYHOLLYM OMbITOM U TEXHOIOMMAMM. 3a4acTyro
Y 3aKa34MKOB BO3HVKAET HEOOXOAMMOCTb B PEeLLEHN
NPOBIEM, BbI3BAHHbIX HEYOAYHbIMV NEPBOHAYaNbHbIMI
MonbITKaMn, YTO BIINAET Ha peHTaGGJ'IbHOCTb W 3aTparthbl.
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survey management software to quantify and correct for
any external magnetic effects.

C.A.T.oil AG: The group of companies, C.A.T. oil AG,
provides a wide range of oilfield services (side-tracking,
well drilling, hydro-fracking as well as well workover,
isolation and cementing). Our experience of working on
various assignments shows that side-tracking is both the
most technologically advanced and hazardous operation
in oilfield services.

Side-tracking in a field which is being actively developed
and is inevitably associated with serious difficulties.

There is a high probability of technogenic effects caused
by the drilling targets as the result of active formation
development in the areas where sidetracking is performed
in old stock wells (formation pressure maintenance,
production, intense wellbore intervention, etc.). This leads
to the highest degree of uncertainty in relation to the
information on combined pressure curves which creates
such complications as collapse, gas, oil and water kicks,
differential sticking, etc. Side-tracking with horizontal
completion in near-depleted fields under production is
associated with high accident risk during the operations.

Currently KATOBNEFT, a subsidiary of C.A.T. oil AG
divisions confidently performs side-tracking in the wells
of various clients in Shirotnoye Priobye (Latitude Priob),
Western Siberia Oil Basin. More than 1000 wells have
been drilled. The efficient performance of the Geological,
Design and Technology Departments combined with
highly technically, and technologically, equipped drilling
teams enable us to perform work in abnormal operating
conditions when drilling lateral holes with horizontal
sections in near-depleted fields.

LLP Targin: The most serious risks are associated

with discrepancies between the design and the actual
well data, both in respect of trajectory, physical casing
condition and presence of annulus equipment. This means
that before commencing actual side-tracking it is very
important to perform comprehensive preparatory work:
construction of an updated profile using a gyroscopic
inclinometer and quality control of casing and technical
condition of the production string. After this, dangers

will be lurking during the actual side-tracking. These are
generally due to low bottomhole pressure and technical
issues of operating within a limited diameter which do not
allow for the use of the majority of technical devices which
ensure drilling safety.

Thus, in order to resolve side-tracking challenges
successfully it is necessary to consider sidetracking
safety issues. This should be done at the stage when the
technical condition of the current well hole is assessed,
the drilling programme is approved and issues of incident-
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B aTOM cnyyae npropuTeToM Beerga aBnseTcs
6e30MacHOCTb, a OAHOW 13 MNaBHbIX 3aJa4y —
Be3onacHasi NPOBOAKA CKBaXMHbI U CHYDKEHWE

PVCKOB NEPECEYEHNS C paHee NpoBypPEeHHbIMU
CKBaXXMHamMK. [N peLueHns 3Tom 3agaqm UCnonb3yeTcs
COBPEMEHHas TeNIEMETPUS C MasTbIMV MOMPELLHOCTAMM
N3MEPEHNIA, a TakKe CreLmanibHOE NPorpaMMHoOe
obecneveHne, KOTOPOe NMO3BOJISET BbINOJIHATL 3aMEPbI
N KOPPEKTUPOBATbL MX C YHETOM BVISIHNS BHELLHNX
MarHUTHbIX 3(PEKTOB.

C.A.T.oil AG: "pynna komnaHun CAToil AG okasbiBaeT
LUMPOKMI crekTp HedTecepBucHbIX yenyr (3BC, BC, MPT1,
PUWTP). Haw onbIT paboTbl B pasHbiX HanpaBeHMSX
MOKa3bIBAET OYEBUOHYIO 3aKOHOMEPHOCTb TOr0, YTO
3apeska 60koBbIX CTBOOB (36C) aBnseTca cambiM
BbICOKOTEXHOJIOMMYHBIM 11 BMECTE C TEM aBapUINHO
OonacHbIM HanpaB/eHNEM HEQITECEPBUCHDBIX YCIYT.

CTpouTenbCTBO BOKOBbBIX FTOPUSOHTaSTbHBIX CTBOJIOB

B YCJIOBUSIX IHTEHCMBHO pa3pabaTbiBaeMbix
MECTOPOXOEHUIN HEU3BEXKHO COMPSXKEHO C BOMNBLLNMM
CIOXHOCTSAMU. BbicOKas TEXHOreHHOCTb OOBEKTOB
OypeHuns, Kak CNneacTBMe MHTEHCYBHOW pa3pabdoTKim
Na1acToB B permoHax bypeHns 6oKOBbIX CTBOIOB 13
cTaporo donHaa ckBaxxkuH (M0, oTOopbI, BbicOKas
ONHaMWKa BbINOSIHEHWS Pa3JIMYHbBIX Fe010ro-
TEXHUYECKUX MEPOMPUSATUIN 1 T.4.), ONpPeaensaeT
BbICOYaMLLYO CTENEHb HEONPEAETEHHOCTH
NHpopMaUMM B rpamkax COBMELLEHHbIX AaBIEHUN,
4YTO NPUBOAUT K TaKMM BUOAM OCIIOXXHEHUM, KaK
ocbinu, MBI, anddepeHumanbHble NprxsaThbl
npo4ee. bypeHne 60KOBbIX CTBOIOB C FOPU30OHTaIbHBIM
OKOHYaHNEM B YC/IOBUSIX MHTEHCMBHO pa3pabaTbiBaeMbix
MECTOPOXXAEHWM Ha NO3OHEN CTaaum SKCryaTaumm
COMPSPKEHO C BbICOKOW aBapUNHOCTLIO paboT.

Ha cerogHawHWn aeHb kKomnanms «KATOBbHED Th»,
ABNASCb oaHNM 13 noapasaeneHnin CAToil AG,
YBEPEHHO BbIMOHSET paboTbl MO CTPOUTENBCTBY
BOOKOBbIX CTBOJIOB CUIamMu 26-T BypoBbIX bpurag Ha
doHOe CkBaXKMH pa3HbIX 3aka3yrkoB B LLIpoTHOM
Mprobbe 3anagHo-CrnbupcKoro HedhTAHOro baccenHa.
MpobypeHo 6onee 1000 ckBakMH. DhhekTmBHaA paboTa
re0NIOrMHYECKOM, MPOEKTHOM U TEXHOIOTUHECKOW CITY>KO,
Hapsaay C BbICOKOW TEXHOMOMMYECKOM U TEXHNYECKOM
OCHalLLIEHHOCTbIO BYpOBbIX Bpurag, NO3BOISET YCMELIHO
BbINOJHATL PabOThbl B OC/TOXXHEHHbIX YCOBUSIX NPW
CTPOUTENBCTBE BOKOBBLIX CTBOJIOB C MOPU30HTaUTbHbIMI
y4acTKaMm Ha MECTOPOXKAEHMAX NO3OHEN CTaaum
paspaboTKu.

000 «TapruH»: HanbonbLUMe OnacHOCTU CBA3aHbI C
HECOOTBETCTBMEM (PAKTUUECKMX AAHHBIX MO CKBAXKNHE
C MPOEKTHbIMW, KaK B Y4acTu TPaeKTOpWUN, Tak 1 B
4acTu (PUBNYECKOrO COCTOSIHMUST OBCaOHOM KOMTOHHbI U
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free completion have been resolved, including casing
running and cementing, where necessary.

PNG Drilling Company: | believe many will agree with
me that the most essential things in any drilling operation,
including side-tracking, the reliability of equipment, the
profesional competence of the engineers and operating
personnel, and the use of trusted external service
contractors. We do not have any statistics which would
compare complications when side-tracking in old and
new wells. Undoubtedly, in the old wells one should

take into account the additional ssociated risks with

the casing condition, after 15-20 years of service, well
design, the diameters of the intermediate casings through
which side-tracking windows are cut, etc. These risks
should be reduced to a minimum by detailed preliminary
development of the side-track design.

ERIELL Group: The main problem is the alternation

of low- and normal-pressure formations which, in its
turn, leads to the risks of lost circulation and fluid kicks.
Complications are usually prevented by the correct
selection ofdrilling muds to isolate such zones and by the
control of drilling fluid density.

6. Operators are working hard to reduce their
CAPEX spending. How can an operator minimize
their conventional horizontal drilling and
sidetracking costs?

Halliburton: Presently, many operators realize that lower
drilling costs can be achieved not only through reducing
costs at every stage but also by applying more expensive
and efficient technology. For example, LWD services can
eliminate the need for wireline logging, and RSS, such as
Geo-Pilot systems, can improve the rate of penetration
(ROP) and reduce the number of wiper trips required.
Drilling optimization services control downhole shocks and
vibrations, which results in reduced non-productive time
(NPT). Geosteering services help deliver precise wellbore
placement, thus placing the wellbore in the sweet spot

of the desired reservoir and thereby helping to maximize
production and recovery rates.

Multilateral wells can also reduce capital expenditures
(CAPEX) because they allow for more horizontal sidetracks
to be drilled from the same wellhead/pad, which results in
a larger drainage area and higher oil production rate.

C.A.T.oil AG: Talking of reducing drilling costs, there are
two approaches. The first approach - changing drilling
costs by reducing the cost of services provided by
contractors, as well as the material suppliers’ costs. The
second way, which, in my opinion, is the most appropriate
one, is to improve the well construction time, both while
side-tracking and drilling. The main cost component is the
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HaNN4YKMS 3aKOSTOHHOW OCHACTKU. A 3TO
3HaYNT, YTO NMepen TeM Kak MPUCTYMUTb
HenocpencTeeHHO K 3BC, KpalHe BaXKHO
BbIMNOJIHUTb KOMIMJ1EKC NMOArOTOBUTESIbHbIX
pabOoT: MOCTPOEHNE YTOYHEHHOIO NPONISA
C 1CMONb30BaHNEM MMPOCKOMUYECKOTO
VHKJIMHOMETPA, KOHTPO/b KadecTsa
KpernsieHa N TeXHN4YeCKOro COCTOAHUA
aKcnyaTaUMoOHHOW KOMTOHHDI. [locne aToro
onacHoCcTw ByayT noacTeperaTb y>Ke npu
HEenocpPeaCTBEHHON NPOBOAKE HOKOBOro
CTBOJIA, YTO, KaK MpaBu/io, CBA3AHO C
HaNN4YEeM NOCAKEHHOro 3ab60NHOIO
OaBNeHNs 1 TEXHNYECKMX BOMPOCOB,
00YyCNOBNEHHbIX BbIMOSIHEHMEM PaboT B
orpaHn4YeHHOM anameTpe, He NMO3BOSAOLLEM
1CMOMb30BaTh 60JIbLLYIO YaCTb
TEXHUYECKMX YCTPOWCTB, 06ecnevmnBatoLLmX
6e30nmacHOCTb BypeHNs.

Taknm 0B6pasom, 4N YCreLwHOro peLleHns
3apa4 36C HeobxoammMa npopadoTka
BOMPOCOB 6€30MacHOCTU X BbINOSTHEHNS
Ha CTaaun OLEHKWN TEXHUYECKOro
COCTOSIHMS CTBOJIA UMEIOLLIENCS CKBaXKMHbI,
COracoBaHNst MporpamMmbl MPOBOOKM

1 peLLeHns BONpOoCcoB Be3aBapuinHoro
BbIMOJIHEHMS 3aBepLLAIOLIMX PaboT,
BK/tO4aA CrnyCcK 1N Ka4eCTBEeHHOE KperJJieHne
obcagHOW KOSTOHHbI Tam, rae aTo
HEeobxoaMMO.

wr

1201 5 Halliburton, Bce np‘aa&ew

201 5 Halliburton Rights Reserved

«BypoBas Komnanua MHM: [dymato
CO MHOW COMNacsaTcs, YTO r1aBHOE Npu
nobom Bypennn, Bktovas bypeHne X
BTOPbIX CTBOJIOB, — HAAEMHOCTb
0bopyaoBaHVs, NPoeccnoHann3m
VHXXEHEePOB U JIMHENHOMO NepcoHasna, MPOBEPEHHbIE

B paboTe BHELLHME CEPBUCHbIE MOAPAAYMKA. Mbl He
MMEEM CTaTUCTUKW COMOCTaBIEHNS OCNIOXKHEHUI

npu BypeHnr BTOPbIX CTBOJIOB Ha CTapbIX 1 HOBbIX
CKBaXKMHax. BesycnoBHO, B CTapbIX CKBaXKMHAX ClenyeT
MPUHNMATb B PaCcHeT OOMONHUTESBHBIA PUCK COCTOSIHUS
0b6caaHoOn KOMOHHbI Yepesd 15-20 neT ee akcnayaTaumm,
KOHCTPYKLIMIO CKBaXKMH 1 ANAMETPbI MPOMEXKYTOYHbIX
KOJTOHH, B KOTOPbIX HY>KHO 3ape3aTb OKHO OJ15

OypeHns BTOPOro CTBo1a U Ap.. ITU PUCKM OOSDKHbI
ObITb MUHUMM3MPOBaHbI MOCPEACTBOM TLLATESbHOWN
npenBapuTeIbHON NOArOTOBKM NPOEKTa NPOBOOKM
BTOPOro CTBOJA.

Mpynna ERIELL: OcHoBHOM Npo6nemomn SBnsgeTcs
YepeooBaHME NMACTOB C MOHVPKEHHbIM 1 HOPMabHbIM
011 MECTOPOXOEHNS MaCTOBbIM AABIEHVEM, YTO B CBOKO
oYepenp Bbi3bIBAET PUCKW MOrOLLEHMS MPOMbIBOYHOM
KNOKOCTW 1 NposBieHns pnonaa. Kak npasnno
npeaynpexxaeHnemM OCNOXHEHU SBNSeTCS Nogbop
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drilling rig rental and costs for the services required during
drilling. We are aware of examples when a client aimed his
efforts at attracting high-standard contractors, who were
not at all cheap, and established effective engineering
services. As a result, he significantly reduced well
construction time. If we are talking about the necessary
measures during a crisis and low oil prices, these
measures should be more radical. For example, it is
necessary, as far as posible, to give up all geophysical
and other investigations, simplify geo-navigation to the
maximum and reduce drilling of pilot holes in horizontal
wells.

LLP Targin: It's very simple: it is necessary to critically
review the well construction experience and to use all the
available geological data including core samples and the
current formation pressure data to design a well pattern.
As for the actual operations, one should use up-to-date
equipment and technological solutions which would allow
for the reduction of well construction time and ensure that
the wells are brought into production on time.
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PasHOMPAKLMOHHOIO KoJIbMaTaHTa as1s N30NAUmm
TaKVX 30H U PerynMpoBaHmne NIoTHOCTA NMPOMbBIBOYHOM
>KNOKOCTW....

6. KomnaHun-onepartopbl cTapatoTcs CHU3UTb
ob6bem KanuTasbHbIX 3aTpaT. Kak Mo)xeT KomnaHus-
oriepaTtop CBECTM K MMHMMYMY CBOM 3aTpaTbl Ha
GypeHune ropn3oHTasIbHbIX CKBaXKUH U 3ape3Ky
6okoBoro creoJsia?

«XannuobypToH»: Ceryac MHOrMe KoMnaHnm-
onepaTopbl NPUXOOST K MOHUMAaHWIO TOr0, YTO CHUKEHME
CTOMMOCTU BYPEHNS MOXKET OOCTUraTbCs HE TOJIbKO

3a CYET YMEHbLUEHVS 3aTpar

no KaxkaoMy aTany, Ho U,
HaobOoPOT, 3a cYeT bosee
[OPOrnx N adEKTUBHBIX
TexXHo0rMin. Tak, HanprMep,
BypeHne ¢ npmubopamm
KapoTaxka No3BONSET
0OTKa3aTbCs OT KapoTaxxa Ha
kabene, ncnosbaobarue PYC (B
yacTHocTK, cuctem Geo-Pilot)
MO3BOJISET YBENNYNTL CKOPOCTb
OypPEHNS N CHU3UTb KOJIMYECTBO
wabnoHmnpoBok. CepBuc

no onTUMmU3aLn BypeHns
MO3BOJIIET KOHTPOIMPOBATH
3a60WHble LLOKW 1 BUBpaLmu,
YTO MPUBOOUT K CHVKEHWIO
HEenpPoOU3BOAUTESNIBHOIO
BpemeHn (HIMB). Cepsuc no
reoHaBuMraumm NO3BOASET

3P PEKTUBHO NPOBECTU
CKBaXXVHY B Hanbonee
NEePCNEKTUBHOW 30HE
KOJIIEKTOPA, TEM CaMbIM
CNocoBCTBYS MakCUMaslbHOMY
YBESIMYEHUIO 0eONTOB

1 KOS DULUMEHTOB
HedTeoTAQUN.
MHOro3abomHble CKBaXKMHbI
CTaNn OHUM N3 PELLEHUIN CHXKEHVS 0ObeMa
KanuTanbHbIX 3aTPaT, Tak Kak OHM MO3BOJIAOT C OOQHOIO
yCTbs/KyCTa NPOBYPUTb HECKOJTBKO FOPU3OHTASTbHbIX
OKOHYaHWM, YTO 3HAYUTESTBHO YBENNYMBAET 30HY
OPEeHNPOBaHNg NPOOYKTUBHOIO njacta n oebuTsbl
CKBaXXWHbI MO HEDTW.

C.A.T.oil AG: Ecnu roBopuTb O CH/DKEHUM 3aTpaT

Ha BypeHure, TO CyLLECTBYIOT AiBa NyTU: NEPBbIN - 3TO
BMNSAHME Ha CEBECTOUMOCTb BYPEHUST MyTEM CHIKEHMS
CTOMMOCTM CEPBVCHBIX YCNYr NOAPSAYMKOB U LIEH
NMOCTaBLLMKOB MaTepunasioB, BTOPOW 1 Hanbonee
MpaBUsIbHbIN C MOEN TOYKWM 3PEHNS — paboTa no
CpOKaM CTPOUTENBCTBA CKBaXKMH Kak B 3bC Tak 1 B
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PNG Drilling Company: As they say, “this is a good
question”. | am deeply convinced that the key to
reducing costs should be efficiency. This means that

at any stage of well construction design and planning
one should give the utmost consideration is given

to the specific project, equipment to be used, special
additional services which could result in increased total
daily drilling rates. Eventually, all this should enable shorter
well construction time. The saving will be reflected in
the absolute price of the well and not in the low daily
drilling rate which is often viewed out of context, i.e.
without taking account of the services, total well
construction time and its final cost. Unfortunately, it
does not always happen in
a free market. The tenders
are held mainly by comparing
daily drilling rates of drilling
contractors, disregarding
advantages of drilling rigs of a
contractor who, at first glance,
is more expensive, and the
contractor’s potential to reduce
the well construction period and
produce additional oil.

ERIELL Group: An operator
may hold a separate tender
procedure for each type of
service and engage the drilling
contractors on a daily rate
basis thus ensuring manual
control of the project.

7. Optimal rates of
penetrations, a high
wellbore quality, as well

as hitting the payzone are
key requirements on all
horizontal and sidetracking
operations. What are the
best practises an operator
can employ to ensure
horizontal and sidetrack success?

Halliburton: The Geo-Pilot RSS point-the-bit technology
provides the proven speed and hole quality benefits
required. Equipped with ABG™ at-bit gamma and ABI™
at-bit inclination sensor modules, this system can be used
to drill horizontal wells in the desired thin pay zone. The
Geo-Span® downlink communication system is another
solution for helping to reduce drilling days. This system

is capable of transmitting commands to BHA tools (RSS,
MWD, LWD) while drilling at a constant ROP. Commands
transmitted by the system allow for more precise well
placement and updating of real-time logging data in
response to varying geological data.
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ByperHnn. OCHOBHasi COCTaBNSAOLLIAA 3aTpaT - 3TO BPEMS
apeHabl 6ypOBOW YCTAaHOBKN U OM1aThbl CTOUMOCTU
HeOoOXOAUMbIX CEPBUCOB NpU BypeHun. Mbl 3HaeMm
NpPUMEPDI, Koraa 3akasymk Hanpasnsa CBOW yCUINS

Ha MPVBIEYEHNE KAYECTBEHHbBIX 1 COBCEM HE OELLEBbIX
NOAPSAYMKOB, CO34aBaN y CedA MOLLHYKO NHXXEHEPHYHO
cny6y 1 B pesybTaTte 3HaYUTENBHO CoKpaLlian

CPOKW CTPONTENBCTBA CKBAXKMH. ECIM Mbl FOBOPUM

O BbIHY>KAEHHbIX Mepax B Nepuog, Kpnanca 1 HU3KIX
LeH Ha HedTb, TO TOrAa Mepbl AOJKHbI ObITh Bonee
pagukasbHbl. K nprMepy no Mepe BO3MOXXHOCTU Ha0
BPEMEHHO OTKa3aTbCs OT BCEX AOPOIrMX re0msnHECKNX
N MPOYNX UCCIIEA0BAHVN, MakCMasIbHO yNpOoLLaTh
reoHaBUraumio N COKPaTUTb BypeHne «MUAOTHBIX
CTBOJIOB» HA FOPU30OHTA/IbHBIX CKBEXKNHAX.

00O «TapruH»: 30ecb BCE MPOCTO: HEOBXOAMMO
KPUTNYECK OCMbIC/INTb OMbIT CTPOUTENBCTBA
CKBaXKMH Ha MECTOPOXXAEHNM, MPY MPOEKTUPOBAHMN
CETKM pa3paboTkm NCMOJIb30BaTb BECH MMEIOLLMIACS
reoIOrMYeCcKnn MaTepuas, BKoYast KapTbl OTOOPOB
N [laHHbIE O TEKYLLMX NIACTOBbIX AABAEHUAX. A

0119 BbINOJSIHEHWS PaboT NpUBEKaTb COBPEMEHHOE
060pPYA0OBaHVIA U TEXHOIOMNYECKNE PELLEHVS,

YTO MO3BOJINT COKPATUTL CPOKM CTPOUTENLCTBA

1 0H6ECNEYNTb CBOEBPEMEHHbIN BBO[, CKBAXKVH B
aKcnyataupuito.

«BbypoBas Komnanua MHIM: Kak roBopnTcs, «xXOpOoLLUN
BOMPOC». A FNyOOKO YOEXAEH, UTO r1aBHbIM MyTEM
CHWKEHWSA 3aTpaT O0/KHA OblTb 9 MEKTUBHOCTD.

OTO 03HAYaET, UTO Ha KaKOOM 3Tane noaroTOBKM

1 NAHMPOBaHNS CTPOUTENIbCTBA CKBXKMH HY>KHO
MaKCUMa/lbHO BAYMUYMBO MOAXOAUNTb K KOHKPETHOMY
NPOEKTY, NCNONb3YEMOMY 0B0PYA0BAHNIO,
cneuyanbHbIM OONOAHUTENBHBIM CEPBUCAM, KOTOPbIE
MOMYT YBENNYUTL OBLLYIO CYTOYHYIO CTaBKy OypeHus,
HO, B KOHEYHOM UTOre, AOJIKHbI MO3BOIUTL MOCTPOUTL
CKBaXXMHY B 60/1€E KOPOTKUIN CPOK. A SKOHOMUS
OyneT B abCONOTHOM LIEHE CKBaXKMHbI, 8 HE B HU3KOW
CYTOYHOWN CTaBKe BypeHust, B3ATOM BHE KOHTEKCTA
CEepPBUCOB U OBLLIErO CpoKa CTPOUTENBCTBA CKBaXKMHbI
N e KOHEYHOW CTOMMOCTU. K COXaneHuto, noka Ha
CBOOOOHOM PbIHKE Tak OblBaeT He Bcerga. TeHaepsb!
MPOBOOMAT, r1aBHbIM 0BPA30M, COMOCTAaB/IAS CYyTOYHbIE
CTaBkM OypPOBbIX NOAPSAYMKOB, OE3 yYeTa NPenMyLLIECTB
BOypOBbIX YCTAHOBOK 60J1e€ OOPOroro, Ha nepsbIi B3raaa,
nogpsaaYMka, 6e3 ydeta Haamums y Hero BO3MOXKHOCTU
CHU3UTb LK1 CTPOUTEBLCTBA CKBaXKMH 1 MOJYYUTb OS5
3aKaguvka JOMNOSIHUTESbHYHO HedTb.

Mpynna ERIELL: MNpoBoauTb OTAENbHYO NpoLeaypy
TEHOEPOBaHNA MO KaXKOOMY By CepBuca 1 MpUBeKaTb
OypPOBbIX MOAPAAYMKOB Ha YCIOBUSIX CYyTOYHOW CTaBKMU,
TEM CaMbIM [0BVBASACH YNpaBieHUs MPOEKTOM B PYYHOM
PEXMME CO CBOEN CTOPOHDI.

www.rogtecmagazine.com

Selecting the proper bit and PDM combination is also

an important aspect of horizontal drilling optimization
because drilling conditions in different Russian regions

can vary substantially. Experts from Sperry Dirilling in
collaboration with bit design teams select the best PDM in
terms of RPM and output torque to identify bits for specific
geologies. The GeoForce® enhanced performance mud
motor, with its even-walled powered section, increases the
ROP by 30 to 50% compared to conventional PDMs.

C.A.T.oil AG: Talking about drilling, our clients perform
most of their work on the basis that the services are
shared by different contractors.. This enables a client

to be in full control of well construction, to accumulate
experience and applying the most advanced technologies.
Various geological environments in different operators’
fields require the use of relevant technologies. There are
many of these technologies in the current market - drilling
using rotary steerable systems, underbalance drilling,
casing drilling and use of various drilling mud systems.
The main and important factor is the cost which should
be justified. With the Rouble loosing its value and oil
prices dropping the operators can not justify the use of
expensive technologies.

LLP Targin: There is a host of options here. All of which
depend on the objectives which have been set. | believe that,
apart from selection of an optimum well trajectory, the most
important thing is real-time drilling monitoring and performing
the necessary trajectory adjustments taking into account the
actual condition of the penetrated section.

PNG Drilling Company: To achieve drilling efficiency an
operator should be aware of the technological capabilities
and advantages of modern drilling rigs and should be
able to use them in specific geological and technical
conditions in his license area. An operator should employ
advanced drilling rigs which, unfortunately, we do not
have many of in the country. | am referring to modern
mobile drilling rigs capable of producing controlled
downward pressure on a drilling bit without changing
the downhole assembly (pull down system); mobile
drilling rigs capable of producing hydraulic pressure

on the casing shoe when the casing is run in inclined
horizontal sections of a well; drilling rigs which enable
running-in casings with flushing and casing rotation
using standard equipment at any stage of casing running
without the need for additional operations to install subs,
flushing packers, etc. Advanced modern technologies and
services using continuous mud circulation without breaks
for connections, using managed pressure drilling system,
etc., are also effective.

ERIELL Group: Essentially, it is required to apply a

combination of complex technologies which often include:
e oil-base drilling fluids;
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7. OnTMasibHble CKOPOCTU MPOXoaKW npu 6ypeHnn,
BbICOKOE Kau4eCTBO CTBOJ1a CKBa)KUHbI, a TaKXKe
BCKpbITME NMPOOYKTUBHOIO rnJiacta - TakoBbl
OCHOBHble TpeboBaHMA KO BceM paboTam o
OYpPEHMI0 rOPN30HTAJTbHbIX CKBaXKUH U 3ape3Ke
6okoBoro cTeoJia. Kakme nepenosblie MeTonbl
MO>KET UCMOJ1b30BaTb KOMMaHUsA-ornepaTop

nona obecrieyeHus pe3ysibTaTUBHOCTU BypeHus
rOpPU30HTaJIbHbIX CKBaXXUH U 3ape3Ku 60KOBOro
cTtBoJs1a?

«XannuéypToH»: PYC Geo-Pilot ¢ cuctemoin Point-
the-Bit no3eonsgeT BypuTb C BbICOKMMN MEXAHNHECKMM
CKOPOCTSMN 1 C NOAAEPMaHEM BbICOKOIO KavecTBa
CTBOJIA CKBaXKWHbI. Hann4mne Hagaon0THbIX MOayen
0aT4MKOB ramma-kapoTaxka ABG™ 1 MHKIMHOMETPUN
ABI™ noaBonseT BypuTb FOPU30OHTaSIbHbIE CKBaXKWHBI B
LieN1EBbIX MPOAYKTMBHbBIX MacTax Masnon MoLHocTu. Euwle
OHVM PEeLLEeHVEM, MO3BONSIOLLIMM YMEHBLLWTL CPOKMN
OypeHns, SBNSETCS CMCTeMa OBYCTOPOHHEN HUCXOAALLEN
cBs3n Geo-Span®. [aHHas cucTema No3BOSET
OTNpaBnaTb KOMaHab! Ha npubopbl KHBEK (PYC,
TENEeMETPUS, OATUMKMN KapoTarka) BO BpeMs BypeHus 6e3
CHVDKEHNST MEXaQHNHECKOW CKOPOCTY MPOXOOKN. KoMaHabl,
nepenaHHble ¢ MOMOLLBIO AAHHOW CUCTEMBI, MO3BOSISOT
TOYHEE KOPPEKTMPOBATL TPAEKTOPUIO CKBAXKMHbI
N3MeHATb Habop AaHHbIX [IC B peasilbHOM BpeMERHM npw
N3MEHEHUN Fe0TIOMNHYECKNX OaHHbBIX.

BaxkHbIM acnekTom ontummsanmmn 6ypeHns
rOPU30HTasTbHbIX CKBaXXUH SIBISIETCS Moa6op napsb!
nonoto + B3/, Tak kak 6ypeHue B passinyHbIX
pervoHax Poccum 3Ha4MTENBHO OT/IMHAETCS MO CBOVIM
ycnosuam. CrieuyanmcTbl Sperry Drilling coBMecTHO ¢
[ONOTHBIM MoApasaeneHrem noadnparoT ONTUMasbHbIN
no obopoTam 1 MOMeHTY Ha Banly B3 n gonora,
COOTBETCTBYHOLLUME KOHKPETHBIM MEOIOMNHECKIM
paspesam. Tak, Hanpumep, B3 ¢ npohnnnpoBaHHsIM
ctatopom Geo-Force® ¢ 0aMHaKoBOW TOMLIMHOM CTEHOK
CUNOBOW CEKLMM MO3BONSOT JOOUTLCH YBEMNYEHMS
CKOpOCTU NMpoxodxkn Ha 30-50 % no cpaBHEHWIO CO
cTaHoapTHeIMK B3/,

C.A.T.oil AG: Ecnm roBopuTb 0 BypeHunmn, To
B0NbLUINMHCTBO PaboT 3aka34mKkK NPOU3BOAAT Ha
YCNOBUSX PasaebHOro cepauca. 910 NO3BONSET
3aKasumKy NOHOCTBIO YMPaBATb MPOLECCOM
CTPOUTENBCTBA CKBEXKMH, HaKarnMBaTb OMbIT U
NPVMEHSATb HanMbo1ee MPOrPECCUBHbBIE TEXHOTOMM.
HeooHOPOOHOCTL Fe0I0rMHECKNX YCAOBUIA Y ONepaTopoB
TPEOYET NPUBIEHEHNS COOTBETCTBYIOLLIMX TEXHOIOT UM,
CerogHs Ux Ha PbIHKE O4eHb MHOIO — BypeHue C
ncnone3oBaHnem PYC, bypeHne Ha genpeccun, bypeHne
Ha obcaaHbIX KOTOHHAaX, MHOroObpasme CUCTEM BYPOBbIX
pacTBOpPOB. OCHOBHOWN 1 HEMa/TOBE&XKHbIN (DAKTOp - 3TO
LeHa, KoTopas JoJKHA BbiTb onpaedaHa. B ycnosusx
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e rotary steerable systems together with logging while
drilling;

* measurement-while-drilling systems with a
hydraulic channel;

and other well-known technologies.

8. What are the common causes of NPT during
horizontal and sidetracking operations? What is being
done to minimize NPT on these projects?

Halliburton: The most common causes of NPT are

rig downtime resulting from equipment failures and
breakdowns. Another important reason is the so-called
“hidden NPT,” which is often neglected. Hidden NPT
includes non-optimal crew performance, inefficient use of
equipment, and poor cement jobs, which do not provide
a sufficiently strong kickoff point for the BHA. These are
generally not considered NPT but can be eliminated to
help improve efficiency. According to a survey conducted,
hidden NPT can account for 20% of the total well
construction time.

Also, to help minimize NPT, experts perform analysis and
provide recommendations to customers. The focus is

on controlling downhole shocks and vibrations so that

the energy directed into the bit/BHA is used to drill new
formations instead of being lost to harmful vibrations.
Geomechanics and geosteering services can help
minimize NPT risks related to geological transitions. Bit/
BHA damage can also be caused by shock loading, which
occurs as a result of poor surface equipment calibration of
the rig equipment.

Sperry Driling continually works to improve systems to
handle current and new challenges in each area of rigsite
operations.

C.A.T.oil AG: The most significant costs incurred by all
contractors and operators due to NPT are the result of
accidents and geological complications. Consequences
of downhole incidents are loss of expensive equipment
in a well and repeated drilling. Incident causes vary: a
human error, equipment failure or difficult geological
environment. Measures to prevent NPT start at a well
design stage. It is essential to obtain information from
the client required for design of downhole operations
and perform an efficient risk assessment before
commencing drilling or side-tracking. At this stage a
combined engineering effort by the contractor and the
client is important, and the rule “The client is always right”
does not apply in this case. One more important issue is
the shortage of qualified personnel in the labour market.
We could have a good project and high-end equipment,
however, based on all drilling contractors’ experience, a
proportion of accidents were due to a human error. This is
a global problem and the contractors would not be able to

www.rogtecmagazine.com
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B TEXHOJIONMA 3A KPYTJIbIM CTOJIOM

JesanbBauvn pybnsa 1 nageHns LgH Ha HedTb Joporne
TEXHOJIOMM HE OKYMaloTCs Y ONnepaTopoB.

000 «TapruH»: BapraHToB 30ecb Macca. Becé 3aBucut
OT nocTaBfeHHbIX 3aaa4. OCHOBHbIM, MOCe NPOPaboTKK
BOMPOCOB BbI6OPA ONTUMaSIbHOM TRAEKTOPUN, CHATAOT
COMPOBOXOEHNE B PEXMME PEASIbHOIO BPEMEHM
npouecca 6ypeHns 1 BbINMOIHEHME HEODXOOVMbIX
KOPPEKTUPOBOK C TPAEKTOPUN C YHETOM (haKTUNHECKOro
COCTOSIHWSI BCKPbIBAEMOIO paspesa.

«bypoBas Komnanua MHIM: [Ins obecneveHns
pPe3yNbTaTMBHOCTY BypeHNs onepaTop AOJKEH BladeTh
HOBbIMU TEXHOSTOMMHECKMM BO3MOXXHOCTSMU U
MPEVMYLLIECTBAMM COBPEMEHHBIX DYPOBbIX YCTAHOBOK,
YMETb 1CMOMb30BaTb VX B KOHKPETHbLIX ME010ro-
TEXHUNYECKMX YCIOBUSX CBOEN KOHLLeccum. OnepaTop
OOJDKEH MPUBEKATb HOBENLLINE NHHOBALIMOHHBIE
OypOBbIE YCTAHOBKM, KOTOPbIX, K COXXAIEHMIO, HE Tak
MHOIO B Hallien cTpaHe. Pedb naeT O COBPEMEHHbIX
MOBWIIBHBIX BYPOBbLIX YCTaHoBKax (MBY) ¢
BO3MO>KHOCTBIO PETYIMPYEMOrO MapaBINYeCKOro
[aBneHns BHU3 Ha 0onoTo 6e3 nameHeHns KHBK (pull
down system); MBY ¢ BOBMOXXHOCTbBIO PErYINPYEMOrO
MMOPAaBINYECKOro AaBreHns Ha BalMak obcanHom
KOJTOHHbI BHU3 Npu cnycke OK B HaK/IOHHO
HamnpaBJ/IeHHbIX, FOPU3OHTabHbIX y4acTKax CTBOJIa
CKB&XKWHbI; BYPOBbIX YCTAHOBKAX C BO3MOXXHOCTbHO
crnycka 06cafiHbIX KOJIOHH C MPOMBIBKOW 1 BpaLLEeHEM
OK wratHbIM 060pyo0oBaHMEM B MIOOOM MOMEHT CrycKa
OK, 6e3 HeobxoaMOCTV AOMOHUTESIbHBIX Onepaunii ¢
HaBUH4YMBaHNEM MEPEBOOHMKOB, MPOMbIBOYHbBIX MAKEPOB
N T.4.. Takxe, NoNesHbIMU SBISKOTCS COBPEMEHHbIE
HOBbIE TEXHOIOM U CEPBUCHI C UCMOSIb3OBAHNEM
CUCTEMbI HEMPEPLIBHOM LIMPKYAUMN BYPOBOro pacTBopa
6e3 NepepbIiBOB Ha HapalLBaHNE, C UCMOJ1b30BaHMEM
cUCTEMbI BypeHUs C ynpasisemMbiM AaBAEHVEM U OP.

Mpynna ERIELL: o cyLLecTByY, Hy>XeH KOMIMIEKC

TEXHOJIOMIN, B COCTaBe KOTOPbIX 3a4acTyto

MPUCYTCTBYIOT:

® MPOMbIBOYHbIE XKMAOKOCTU Ha YrNeBOA0OPOAHOM OCHOBE;

® DOTOPHO-YMPaB/IsSieMble CUCTEMbI COBMECTHO C
KapOTaXKOM BO BpeMsi DypeHus;

® TeNleCUCTEMbI C MMOPaBNYECKUM KaHas10M;

1 opyrme n3BeCTtHble TEXHONOINA.

8. KakoBbl Hanbonee yactble NMPUYUHbI
HenpounsBoauTesibHbIX 3aTpaTt BpemeHu (NPT) B
xone 6ypeHuns rOpM3OHTasNIbHbIX CKBaXXUH U 3ape3Ku
6okoBoro cteona? Yto npegnpuHnmaeTcs pgns
CBeOEeHUsA K MMHMYMY HEMPOU3BOOUTESbHbIX
3aTpaT BPpEMEHU Ha TakKnx npoeKkTax?

«XannuoypToH»: Hanbonee 4actbiMy MpUYMHaMK
HINB aBnstoTca NpocTon BypoBOM YCTAaHOBKM MO
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resolve it by themselves. Government-led programmes are
required but at the moment we are making our own effort
to improve skills and expertise.

LLP Targin: When the project management is efficient
and the effects of such factors as the actual condition
of drilling equipment, tools and personnel qualifications
are excluded, the main problems could only be those
related to the discrepancy between the design data and
the actual penetrated section. These problems result in
stoppages associated with the need to re-evaluate the
geological information, develop solutions for the profile
change and, in the worst case scenario, re-drill the hole
using a new trajectory.

Thus, we come back to the issue of carefully studying the
design documentation for the construction of an additional
(side-track) hole at the design stage.

PNG Drilling Company: In my opinion, NPT is mainly
associated with drilling equipment failure, the second
factor being engineering and geological complications in a
wellhole, loss of circulation or kicks.

ERIELL Group: Complications and incidents in the
course of well drilling can result from the incorrect
information specified in the design documentation.

9. What tools or services are you running in Russia
for horizontal and sidetracking projects? Do you tailor
your solutions the different formations and rock types
found across the regions?

Halliburton: The Sperry Drilling business unit employs
the entire range of directional drilling equipment for
horizontal drilling and sidetracking in Russia, including
PDM, RSS, and LWD tools, along with ADT and
geosteering services.

As mentioned, drilling environments in different parts of
Russia can vary substantially; therefore, each project is
unigque in the current context. As such, for each case, it
is essential to determine the best bit + PDM or bit + RSS
combination, find the most-suitable LWD sensors, and
draw on lessons learned from previous projects, including
those involving experts in seismic analysis. For example,
based on experience, PDMs with a fixed bend angle are
used. PDMs that are sent to the rig are ready-to-use,
which saves significant time during BHA makeup. As
this type of PDM can be used in more aggressive drilling
environments, the ROP increases considerably, reducing
well construction time.

One example of successful adaptation and optimization

of well construction performance is the Sredne-
Botuobinskoye field (Fig. 4), where the driling time was

www.rogtecmagazine.com



o |10

ANNIVERSARY

KAZENERGY NEW ENERGY

EURASIAN HORIZONS:
FORUM PROSPECTS OF

COOPERATION
AISITIAINIAN  EPIN7ISTING

KAZENERGY
EURASIAN
FORUM 2015

September 29 - October 1, 2015
Astana, Independence Palace

Ww.kazenergyforum.cof




B TEXHOJIONMA 3A KPYTJIbIM CTOJIOM

MPUYMHE NOSIOMOK 1 BbIXOAA 13 CTPOSt 060y A0BaHMS. reduced substantially.

HemanoBarkHOM MPUUMHON TakKe SBNSETCH Tak

Ha3blBaeMoe «CKpbIToe HIMNB», koTopoMy 4acTo He C.A.T.oil AG: To perform driling and side-tracking
YOENSAT AO/MKHOro BHUMaHUg. Ckpbeitoe HIMB — aT10 100

HeoMTVManbHasa pabdoTta bpuraa, HeahheKTNBHOE Drilling days per well

Mcronb3oBaHNe oGopy,qosaHmsq N HN3KOE KavyeCTBO

LEMEHTUPOBAHWS, KOTOPbIE HE MO3BOSIOT OBECTEHUNTL 50

Heobxoaumble ycnosus o KHBK B Touke Hadana | |||||””||| |||| | ” “

Habopa KprBK3HbI. Kak npaBuio, BCe 3TO He o WALLRARARRRRRRRRRARA AR RN RN AR LR AR REE )

quTblBaeTCg Kak Hel'lpOVI3BO,D,l/ITeﬂbHoe BpeMﬂ, HO ons 1 3 57 911131561719 2123252729313335 373941434547 4951 5355

MOBbILLEHNA 3PPEKTUBHOCTH MOXeT BbITb YCTPAHEHO. Measured depth [m]

Kak nokasbiBaeT NpoBeaeHHbI aHan3, CKPbITOe 3,500 4

HIMB moxeT pocturate 20 % OT 0OLLErO BPEMEHN 3,000 1

CTPOUTENBCTBA CKBAXKMHBI. 2500 | | | |
2,000 I e

13567 91 18W5W71921 23252729313335373941 43454749 515385

Onga muHumMmmnsaumm HINB cneumanmcTbl NpoBOaAT
TEXHUYECKUIM aHaM3 1 BblAaT PEKOMEHOALINMN
3akaz4mkam. Ocoboe BHUMaHWE yOeNnseTcs KOHTPOSIO
3a 3a60VHbIMK LLIOKaMW 1 BLUOPpaLIMSMU C TEM,

4TOObI 3HEPrUS, NepedasaemMas Ha 0oa0To/KHBK,
1Cnob30BaNack Ans BypeHnst HOBbIX N1acToB,

a He Tepsinack BCEACTBME BPEOHbIX BMOpaLMN.

Fig 4. Example of project optimization. During project
execution, more than 50 wells were drilled with an

increasing total well length, and well construction time
decreased by more than 15%.

CepBICHI MO rEOMEXaHVIKE ¥ FTeOHaBIraLMM NO3BOSISIOT projects we use mobile drilling rigs. Thus, the technical
CBECTW K MUHUMYMY prickn HIMB, cesizaHHble ¢ design specifications for the rigs to operate in the Far
V3MEHEHVIEM FE0MIOMMUECKIX YCIOBMI. Kpome Toro, North environment were developed jointly with National
noBpexaeHm1e fonoTa/KHBK MOoXeT GbiTb BbI3BAHO Oilwell Varco. The rigs are designed to drill wells up
yZAapHbIMN Harpy3kamu, BO3HVKaIOLLWMI BCIIEACTBIE to 4000 m and are equipped with top drives. Such
HeKaYeCTBEHHOI KanMBPOBKI HadeMHoro oGopyaosarmus  Nigh-end equipment enables us to implement complex
OypPOBOWN YCTAHOBKW. technological tasks set by the clients. High mobility of
drilling rigs turned out to have a competitive advantage
Monpasnenerue Sperry Driling noctosHHo pa6oTaeT over heavy stationary rigs. In drilling we operate on a
Ha[, COBEPLUEHCTBOBAHUEM CHICTEM M PELLEHVEM daily rate basis. Therefore, using services and employing
CYLLIECTBYIOLLYIX 11 HOBbIX 38a4 Ha Boex aTanax onepaumin  technologies is a client’s prerogative. On our behalf we
Ha GyPOBOI MOLLBLKE. guarantee professionalism of our drilling teams and high

quality drilling equipment.
C.A.T.oil AG: Camoe BeCOMbIe 3aTparbl MO NPUYMHE

HEMPOVIBBOAUTENBHOMO BPEMEHU Y BCEX MOAPSAUUKOB 1 Side-tracking is generally performed on a turnkey basis
KOMMaHWI-ONepaToOPOB - 3TO aBaPWM 11 Fe0NorYecKye where we have an opportunity to design a well and
OCNOXHEHVS. MOCNEACTBIS BHYTPUCKBAXKMHHbIX offer the use of various technologies to our clients.
VHUMOEHTOB BbIDAXAIOTCS B MOTEPE [LOPOrOCTOALLENO Many technologies offered to clients have subsequently
0BOPYA0BaHNS B CKBAXKVIHE 11 OBTOPHOM GYPEHIN. become standard and compulsory for other contractors.
[MPUYMHBI PasHble: HeNIoBEHECKNI (haKTop, BbIXOb! U3 Our company has successfully mastered, and is now
CTpOsi 06OPY0BaHYISl, HECOBMECTVIMbIE F€0sIOrMHECKIIE implementing, two-stage liner deployment and use of
ycnosus. PaboTa no npenotspaluernio HMB HaunHaetcs  Various types of eccentric shoes. We also successfully

Ha aTane NPOEKTUPOBaHNS CKBaXKMHbI. O4eHb used light-alloy drill pipe for side-tracking for the first time.
B&XKHO MOJTy4nTh OT 3aKasunka BCIO HEOOXOOMMYIO . . . o
MHOPMALWIO [7151 MPOSKTVPOBaHUS PaGoT B CKBAXKMHE LLP Targin: Depending on the defined objectives we use
1 KAUECTBEHHO OLIEHUTb PUCKU A0 Hadana GypeHis nnm all of the best practices and technical and technological
36C. Ha 3ToM aTane BakHa COBMECTHaS VHXeHepHas solutions which are briefly described below:

paborta Nogpsaayrka ¢ 3akazumkom. V1 npasmno . _ . .

«3aKa3uvik Bcerga npas» 30eck He padotaeT. ECTb elue e use of different design slips with a set of cutters
BaXKHas MPOBIemMa — 4eVLUT KBAMMDMLUPOBAHHOMO which allow cutting a window in one run with preliminary
nepcoHasa Ha pbiHke Tpyaa. VIMeem XopoLUmnin MpoexT, orlgntatlon at a pre—determlned aZ|mu.th; .

€CTb BbICOKOTEXHOIOMMHYHOE OGOPYAOBAHME, HO MO e using MWD with a hydraulic communication channel
OMbITY BCEX GYPOBLIX MOAPSAYMKOB B UYacTV aBapuii and additional modules of gamma ray and resistivity
MPUCYTCTBYET YEIOBEYECKUA hakTop. 3To rnobansHas logging transmitters;

38| ROGTEC www.rogtecmagazine.com



ROUNDTABLE M

npo6nema v MNoapsiguMkam ee caMoCTOSTENBHO He
peLwmnTb. Hy>XHbI MporpamMmMbl Ha rocyapCTBEHHOM
ypOBHe. [Noka KBanmdukaLmio cTapaeMcst NoBbILLAaTb
COBCTBEHHbIMU cUnamu,

000 «TapruH»: [pn XopoLLEeN opraHmMsaumm pador,
NCKJTKOYEHNN BNUSIHNS (hakTOPOB hU3UHECKOTO
COCTOSIHMSI BYPOBOro 06opyaA0BaHUS, MHCTPYMEHTA U
KBaMKaLmM NepcoHana, 0CHOBHbIMU NpobieMamm
MOIYT BbITb JMLLIb T€, YTO OTHOCHATCS K HECOOTBETCTBUIO
BCKPbIBAEMOIO paspesa NPOEKTHbIM AaHHbIM. A

3TO OCTaHOBKM, CBA3aHHbIE C NMEPEOCMbIC/IEHNEM
reoniornM4yecKon NHopMaumm, BblipaboTKOW peLLeHWn Mo
N3MEHEHNIO NPONNA U, B CAMOM HEMPUSITHOM BapunaHTe
— NepedbyprBaHMEM CTBOMA MO HOBOW TPaEKTOPWN.
Taknm 06pa3oMm, Mbl CHOBa BO3BPALLIAEMCS K BOMPOCY
Ka4eCTBEHHOM NpopaboTku M Ha CTPOUTENLCTBO
OOMNOHUTENBHOMO (BOKOBOMO) CTBOSIA Ha aTane
MPOEKTUPOBAHVSI.

«BbypoBas Komnanus MHM: naBHbIM 06pa3om, Ha
Mo B3rngaa, HIMNB ceA3aHbl ¢ NooMKamy 6ypoBoro
0obopynoBaHUs, BTOPbIM (DaKTOPOM SIBASKOTCSH
NHXXEHEPHO-TE0TOMMYECKNE OCTTOXKHEHNS CTBOA
CKBaKVHbI, MOMIOLLEHNST UV MPOSIBIIEHNS.

Mpynna ERIELL: OCnoXHeHus 1 MHUMAOEHTbI
npwv BYPEHNN CKBAXKWH B CBSA3M C HEKOPPEKTHOM
MHhOPMaLUMEN NPeaCTaBAEHHOW B MPOEKTHOM
OOKyMeHTaLMN.

9. Kakmne NHCTPYMEHTbI UMK YCNYrU Bbl UCMOJIb3yeTe
B Poccum pJis npoekToB 6ypeHnsi ropu3oHTasTbHbIX
CKBaXXKWMH U 3ape3kn 60KoBOro cTeosia? AgantmpyeTte
JIX Bbl CBOM TEXHUYECKME PELLEHNSA K pa3sInyHbIM
njaacTtam v Tunam Nopo., BCTPeYaloLmMmMCs B PasHbIX
pernoHax?

«XannuoypTtoH»: [119 BypeHns ropr3oHTabHbIX
ckBaxkvH 1 3BC B Poccnm nogpasaenenve Sperry Drilling
MNCMOMb3YET BCHO IMHENKY 0bopyaoBaHuns no HHB, B
YactHocTu B3, PYC, npubopbl KapoTaxka BO BPeEMS
BypeHus, a TakxKe yCayr no onTUMmn3aLmm 6ypeHns n
reoIorM4eCKOMy COMPOBOXAEHNIO.

Kak y>xe oTMe4anioch paHee, crneunduka dypeHns B
Pa3NYHbIX pernoHax Poccum MOXXeT CUNbHO OT/INYaTLCS,
MO3TOMY B COBPEMEHHbIX YCOBUSAX KaXKApIM MPOEKT A
Hac yHuKasieH. B CBA3M C 3TMM B K&XXOOM KOHKPETHOM
clnyyae HeobxoaMMO NOAOBPAaTE OMTUMATBHYHO Pabo4yHo
napy gonoto + B3 nnv gonoto + PYC, onpenenntb
Hanbonee NoaxXoasLIMIA HADOP OATYMKOB KapoTaxa BO
BpeMs BYPEHMS U yHECTb ONMbIT, HAKOMIEHHBIN B XOOE
peanusaumn NpeablayLmMx NPOEKTOB, B TOM YACNE C
npuBIeYeHeM CNeLManMcToB NO CENMCMUYECKOMY
aHannay. Tak, HanpuUMepP, HAKOMIEHHbIN OMbIT MO3BOSET
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e use of special tools for multi-hole completions;

e use of various special tools (heavyweight drill pipes,
reamers, oscillators, etc.);

e use of various liner hangers enabling the casing to
be run with or without cementing including installation of
filters or special ports for multi-stage hydro- fracking
and many other solutions.

PNG Drilling Company: We are convinced that it

is possible to drill horizontal wells and side-tracks

more quickly and efficiently if a contractor has the

most advanced drilling rig and cement units fleet. Our
companies, BK PNG and SK PNG have the most
advanced drilling and cementing equipment. Based on
the “youth” of the main equipment, BK PNG and SK
PNG are undoubtely the leaders in the Russian market.
Our drilling rigs and cementing units are no older that
1-2 years. We have drilling rigs which are unique in
Russia, for example a mobile drilling rig Viking 6000
WEI D 340-32 produced by an Italian company WEI
(WEI Srl, Fiorenzuola D’Arda). This rig with capacity

of 340 metric tonnes can be transported by only two
semi-trailers! All our mobile drilling rigs have the same
equipment and possibilities as described above as a
standard, i.e.: a “pull down” system, an “over top drive”
system, use of overshot instead of conventional elevators
for runnings casing, tripping, etc.

ERIELL Group: Individual well construction programs
have been implemented with the use of rotary steerable
systems, Vortex, LWD and biopolymer muds. Besides,
optimal drilling performance has been ensured through
pre-drilling geomechanical analysis, on-line technology
planning, “drilling on paper” with the elimination of
problems associated with kicks, wellbore instability and
lost circulation. ERIELL Group has been successfully
applying the following technologies:

e drilling in the most complicated drilling and geological
conditions: with hydrogen-sulfide and carbon dioxide
aggression, underbalanced drilling, drilling through salt-
anhydrite formations, in salt creep areas, under
abnormally high and abnormally low formation
pressures, in areas with partial, full and disastrous lost
circulation;

¢ the segregation of productive formations in complicated
geological sections;

e the application of horizontal well casing methods
preserving reservoir properties;

e the application of clayless, biopolymer, polymer-salt,

polysaccharide muds and also oil-base muds;

The adaptation of technologies to different drilling and
geological conditions is mandatory.

10. Can you outline a recent horizontal success you
have had in Russia? (please explain the systems used)
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HaMm rcnonb3osatb B3/ ¢ hrkcnpoBaHHbIM YrIOM
nepekoca. B3[] noctynatoT Ha BypoByrO MOAHOCTLIO
FOTOBbIMU K MCMOJSIb30BaHNIO, YTO 3HAYNTESNIBHO SKOHOMUT
Bpems, 3aTpa4nBaemoe Ha cobopky KHBK. V13-3a 6onee
arpecCcuBHbIX NapamMeTPoB BypeHNs, BO3MOXKHbBIX C
OaHHbIM BUgom B3, gocturaeTcs sHavnTebHoe
YBEJIMYEHNE CKOPOCTN MPOXOOKN U COKPALLEHE CPOKOB
CTPOUTENBCTBA CKBAXKMH.

B kayecTBe NprMepa yCcrneLlHoro onbita agantauumn
ONTUMM3aLUMN CTPOUTENBCTBA CKBAXKNH MOXHO MPUBECTU
nokasarenu, 4OCTUrHyTble Ha CpeaHedboTyOBMHCKOM
MECTOPOXAEHUM (pUC. 4), FAe CPOKM CTPOUTENLCTBA

100 CpOK cTpouTesibCTBa CKBaXKUHbI, OHU

13 67 91113161719 2123252729313335 373941434547 49515355
Fny6uHa no cteony, m

' 7911131517 1921 23252720 3133 353739414345 47 49 515355

50
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Puc. 4. lNpumep ontumMmsaummn npoexkTa. B xone
peanmsaumm npoexTa dbi1o NPobypeHo cBbille 50

CKB&XXVH C YBEINYEHHOW OBLLIEN ONMHOW, MPU STOM
CPOKM CTPOUTESIbCTBA CKBaXKMH Obl/ COKPALLIEHDI
bonee 4YeM Ha 15 %

CKBaXKWH ObIN 3HAYNTENBHO COKpalleHbl.

C.A.T.oil AG: [1na peanmsaummn NpoekToB BypeHus 1
3BC Mbl UCNob3yem MobUbHbIE BypoBkIE YCTaHOBKM. B
YaCTHOCTW TEXHMYECKOE 3aaHne Ha BypOBbIE YCTaHOBKMN
ong dyperus B ycnosusx KparHero Cesepa 66110
paspaboTaHo coBMeCcTHO ¢ komMmnaHmen National Oilwell
Varco. YCTaHOBKM paccynTaHbl Ha OypeHmne CKBavKH

00 4000 M. 1 060pya0BaHbl BEPXHMU CUIOBbLIMW
npuBofamu. Takoe BbICOKOTEXHOIOMMYHOE BypOBOE
06opyaoBaHMe NMO3BOSET Pea/IM30BaTb CMOXKHbIE
TEXHOIOMMYECKME 3a[a4M MOCTaBAEHHbIE 3aka3vnkamu,
Bbicokast MOBUIBHOCTL BYPOBBIX YCTAHOBOK SIBUACH
KOHKYPEHTHbBIM NPEVIMYLLIECTBOM MO CPaBHEHWIO C
TSOKESbIMM CTaLMOHaPHBIMX yCTaHOBKaMM. B 6ypeHunn
Mbl paboTaeM Mo CyTOYHOW CTaBKe, MO3TOMY YCIyr
CEPBMCOB M NMPUBEYEHE TEXHOIOTMIN — 3TO NpeporaTnea
3akasumka. Mbl CO CBOEWN CTOPOHbI FapaHTUpyeEM
npodeccnoHasbHbIN NepcoHan BypoBbIX bpurag n
Ka4yeCcTBEeHHOE BypoBOe 0DOPYOOBaHME.

PaboTbl Mo 3apeske 6OKOBbLIX CTBOJSIOB BbIMOHAETCS

B 60/IbLLEN YaCTU MO reHepasibHOMY Noapsay («nomg,
KTH04»). I Mpy 9TOM Mbl IMEEM BO3SMOXXHOCTb
MPOEKTUPOBATL CKBEXKMHY U MPeLiaraTb 3aKasymkam
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Halliburton: Sperry Drilling has numerous success
stories. The most impressive include the following:

e West Siberia—3D profile drilling with horizontal sections
over 1000 m long using RSS, LWD, and geosteering
tools in real-time. For this project, well construction time
was reduced by five days from the estimated drilling
time (Fig. 5).

Fig 5. Example of complex 3D well drilled with RSS
and L\WD

e West Siberia—Drilling ERD wells using RSS, LWD
tools, and geomechanics and geosteering services. Well
construction time was reduced by 12 days per well. No
NPT was observed.

e Offshore Sakhalin Island—An offshore well drilled using
RSS, advanced LWD tools, and geomechanics and
geosteering services in the 311- and 215.9-mm
sections. For the first time in the project’s history, the
well was successfully drilled to total depth (TD).

e Yamal—Dirilling multilateral horizontal wells using
advanced LWD tools. It was possible to drill up to four
horizontal sidetracks in one trip without pulling the BHA
out of hole.

e East Siberia—Drilling a horizontal well using RSS and
advanced LWD tools in production and liner sections.

It was possible to drill a horizontal interval with ROPs
exceeding 100 m/h.

C.A.T.oil AG: Mobile drilling rigs used for by our
subsidiary CAT Qil-Drilling are limited to 200 tonne
capacity. Therefore, we can’t boast of drilling record
horizontal wells. However, we drilled wells in the Yamal-
Nenets National District with a horizontal section of 700
m and the total depth of 4500 m. We were also involved
in multi-hole drilling of horizontal wells in this area.

The Schlumberger Rotary Steerable System was used
in most of the wells. 200 tonne capacity rigs operate

at their maximum capacity when drilling such wells,
consequently, we stopped working on projects of

this kind.

We focus on the quality of services we provide and
improving well construction time. We have experience of
reducing identical well construction time from 90 to 45
days. Such results were achieved by careful selection of
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NCMONb30BaHNE PasNYHbIX TEXHONTOMNYECKMX PELLEHUN.
MHorue TeXHOMOMN, NPEe/IOXKEHHbIE 3aKasymKkam,
BMOCNEACTBUM CTa/I CTaHAapTaMu 1 0653aTeIbHbIMY
ONg Apyrx noapsayunkoB. Hawa Komnanus ycnewHo
OCBOW/IA U BbINOSIHAET PaboThbl MO ABYXCTYMEHYaTOMY
CMYCKY XBOCTOBVKOB, UCMOJIb3YET pas/nyHble TUMbI
9KCLUEHTPUYHBIX HallMakoB. Mbl BrepBble YCNeLIHO
NPUMEHNN NerkocnnaBHble BypubHble TPyob! 4a 36C.

000 «TapruH»: B 3aBUCMOCTW OT NOCTaBNEHHbIX

3a4a4d UCMoNb3yeTCHa BECb NEPEAOBOWN OMbIT N TEXHUKO-

TEXHOSIOMNYECKNE peLLeHns. ECnn KopoTKo, TO 3TO:

® ICM0J1Ib30BAHME KITMHLEB PA3/IMYHON KOHCTRYKLIMN
C HabopoM pes, NO3BOAOLLIMX OCYLLECTBUTL
BbIPE3KY OKHa 3a OOMH CMyCK C NpeaBapuTesibHbIM
OPUEHTUPOBaHVEM B 3a0aHHOM a3VMYTE;

® 1ICMOJIb30BAHME TEMECUCTEM C MMAPABINHECKNM
KaHa/1OM CBS3M U AOMONHUTEbHBIMU MOOYISMMN
JaTYMKOB raMma-KapoTaxa 1 pe3nucTMBUMETPUN;

® 1ICMOMb30BaHKe CreumanbHOro MHCTPYMEHTA /1S
MHOr03ab0MHOMO 3aKaHYMBaHNS;

® MPUMEHEHME Pa3NNYHOrO CreLnasibHOro MHCTPYMEHTa
(TBT, pacwmputenen, OCUMINATOPOB U T.M.);

® 1ICMOMb30BaHKe Pa3HO0bPa3HbIX MOABECHbLIX YCTPONCTB
«XBOCTOBWKOB», MO3BOIAKOLLUMX MPOV3BECTU KPEMEHNE
KaK C LEMEHTUPOBAHMEM, Tak 1 6e3 Hero, BKo4as
YyCTaHOBKY (OUNBTPOB UKW crieLyanbHbIX MOPTOB NS
npowasoacTtea MIPI1, n MHOroe gpyroe.

«BbypoBas Komnanua MHIM: Mbl yoexxaeHbl, 4To
OypeHre ropn3oHTasIbHbIX CKBaXXMH 1 365C MOXHO
Npon3BOANTL BbiCTpee 1 3hPEKTVBHEE, ECNN NOAPSAYVK
obnagaeT HOBEWLLIVM MapKOM BYPOBbIX YCTAHOBOK U
LIEMEHTMPOBOYHbIX p10TOB. Halum komnaHny BK THI
n CKMHI" o6nagatoT camMbiM NepefoBbIM 6YPOBLIM

1 TaMMOHaXKHBIM 060pPyaoBaHVEM. 10 KpUTEPUO
IOHOCTM BO3pacTa OCHOBHbIX cpeacTB bK MHIM 1 CK
MHI" - 6e3ycnoBHble NOEPbI HA POCCUMCKOM PbIHKE.
Halum BypoBble YCTaHOBKM 1 TaMMOHaXKHbIE hioTa
He cTapLle 1-2 neT. Mbl 061agaem yHUKanbHbIMU NS
Poccum BypoBbIMM yCTaHOBKaMK, Hanpumep, camom
6onbLUon B Poccun MOBNbHOM BypOBON YCTaHOBKOM
MBY «BuknHr 6000 BEW [0 340-32» npousBoacTsa
ntanbaHckon pupmsl BEW (WEI Srl, Fiorenzuola
D’Arda) rpy30onogbeMHOCTbIO 340 METPUYECKIX TOHH,
nepeBO31MOV BCEro Ha AByx nonynpuuenax! Bece
Halm MBY LwTaTHO OCHaLLEHbI BbiLLIEHA3BaHHbIMM
BO3MO>XHOCTAMU U MPpeuMyLLieCTBaMmn: cructema «pull
down”, cuctema “over top drive”, ncnonb3oBaHme
OBEpLLOTa BMECTO TPAAMLIMIOHHBIX 3/1€BATOPOB OJ15
cnycka OK n CINO v gp.

Mpynna ERIELL: 119 6ypeHnst ropn3oHTasTbHbIX
CKB&XXWH BHEOPEHbI MHAVBMAYabHbIE MPOrpaMMbl Mo
CTPOUTENBLCTBY CKBKMH C UCMO/Ib30BAHEM POTOPHbIX
ynpaensgemMbix cuctem, Vortex, LWD, BruonoammepHbIx
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driling equipment, efficient project management and good
partnership with the client.

LLP Targin: As an example of successful, horizontal hole
drilling by our company we can quote the application

of advanced technologies using drilling oscillators. This
enabled us to increase drilling bit loads and ROP in the
horizontal sections by a factor of 3 or more (from 4 m/

hr to 14 m/hr), for example, in wells 159 and 157 in the
Khasanovskoye Field.

e \When drilling wells in the Devonian, where drilling
conditions are difficult and high-permeability low pressure
formations alternate with claystone formations prone to
caving and collapse, we installed a profile packer (OLKS-
216) in an unstable horizon (the Kynovskiy). The well was
drilled without any accidents.

e When drilling horizontal section of the side track in the
Malo-Balyskoye Field we managed to increase ROP by a
factor of 3 or more (from 2.5 m/hr to 8 m/hr) by using the
bottomhole assembly (drill bit, motor, MWD system and a
drilling jar system) provided by one service contractor.

e Use of special technologies and technical equipment
(a slip for side-tracking of the second hole in an uncased
well) enabled us to implement the project for construction
of multi-hole horizontal wells with a partial access to the
upper hole in the Voyadinskoy Field wells.

PNG Drilling Company: To provide a brief description of
work successfully performed by PNG Drilling Company
and PNG Service Company would not be an easy

task. It could become a subject for a separate article.

| can only mention that we are working for LukOIL

and Rosneft. For example, we completed a 2014 well
drilling programme for RITEC (Russian Innovation Fuel
and Energy Company, LukOIL Group) in Samara Oblast
106 days before schedule thus providing additional
production for our respected client for almost 1/3 of

a year. We are also trying to gain a reputation of the
most preferred drilling contractor for Rosneft under the
current 3-year contract.

ERIELL Group: ERIELL Group was the first drilling
contractor in the world to successfully drill horizontal
wells in the Achimov deposits with horizontal section
lengths over 1000 m. The Company was selected as

a general contractor for the construction of several
horizontal wells in the Achimov deposits. The drilling rig
BU-5000 (URALMASH), with a TESCO top drive system,
was used for the construction work. The high priority
for ERIELL is the quality of the work which we conduct
and the observance of industrial safety standards and
environmental regulations of the Russian Federation.
To achieve this target, the Group engages a team of
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PacTBOPOB. TakXe A1 ONTUMAITBHOrO BypeHnst BHELPEH
NpenbypoBOV FEOMEXAHNHECKUI aHaN3, MIaHNPOBaHNE
TEXHOOMIA B PEXXMME PEATBHOMO BPEMEHU, «OypeHmne
Ha Bymare» C UCKMOYEHNEM NPOBIeM NPOSBAEHNI,
HeCTabuNbHOCTW CTBOJ1A, MOrIOLEHMN BYPOBOro
pacTtBopa. ['pynna ERIELL ycnelwHo npumeHseT
cnenyoume TEXHONOMK:

® OypeHune B CaMbIX C/IOXHbIX FTOPHO-TE00MMYECKIMX
YCOBUSIX: MPU CEPOBOAOPOOHON U YIIEKNCON
arpeccum, Ha Aenpeccun, C MPOXOXKAEHVEM CONSHO-
aHrMAPWOHBIX TOSILL, B 30HAX TEKYHECTEN CONEN,
aHOMaJS1bHO BbICOKMX M @HOMaJTbHO HU3KMX M1aCcTOBbIX
OaBSIEHMSX, B 30HAX C YaCTUYHBIM, MOJHBIM, U
KaTacTpOdUHECKM NOroLEHEM BYPOBOro pacTBOpa;

* pasobLLeHe MPOOYKTUBHBIX M1ACTOB B CIIOXHO-
MOCTPOEHHbIX ME0JSIONMYECKMX pa3pesax;

® MPUMEHEHME METOLOB KPEMIeHNs FOPU30HTaUTbHbBIX
CKBEXKMH, COXPaHSIIOLLMX KOSIIEKTOPCKIME CBONCTBA
nnacra;

® MpUMEHeHNe 6Ee3rINHUCTBIX, BUOMONIMMEPHBIX,
NOSIMMEP-CONEBLIX, MOMMCaxapuaHbIX BypPoBbIX
PacTBOPOB, a TakXKe PacTBOPOB Ha YreBOA0POAHOM
OCHOBE;

AdanTaLms TeXHOOMN K PasiniHbIM FOPHO-TE0IOMMHECKIM
YCJIOBUSIM, MPONCXOAUT B 0653aTE/TIbBHOM MOPSiAKe.

10. Mo>keTe N1 Bbl BKpaTLLe MPMUBECTU NMPUMEP CBOUNX
yCreLHbIX paboT No 6ypeHuto ropnsoHTasIbHbIX
CKBaXXMH B Poccuu 3a nocriegHee Bpems? (Mpocum
pacckasatb 06 UCMOJSIb30BAHHbIX CUCTEMAX)

«XannuoypTton»: [Noapasnenerne Sperry Drilling nveet
MHO>XECTBO MPUMEPOB YCMELLHbIX paboT. BoT Hambonee
rokasaresibHble U3 HUX:

e 3anagHas Cubupb. bypeHne 3D-npodunen ¢
rOPU30OHTaIbHBIM OKOHYaHeM bosiee 1 000
METPOB C npuMeHeHeM PYC, npnbopoB kapoTarka U
reoHaBuraLn B peasibHoM BpemMeHu. Ha gaHHoM

Puc. 5. MNpumep bypeHnst cnoxxHon 3D-CKBaXKMHbI C
npumeHeHrem PYC 1 KoMmnnekca kapoTaka
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professionals with many years’ experience of work
both in Russian and on international projects including
specialists from the leading service companies.

The difficulty of the well construction process

stems from entering a horizon with abnormally

high formation pressure and constructing a long
horizontal section (over 1000m). The profile of

this well is unique for wells constructed in the
Yamal-Nenets Autonomous District. To monitor the
parameters of the target trajectory, it was necessary
to use equipment from the world’s leading suppliers
which would ensuring realtime geological steering
and also provide an assessment of the fluid
composition and the reservoir properties.

A sub-horizontal well within the Achimov deposits,
with horizontal section of 1048m, was constructed in
47 days. This well was delivered significantly ahead of
schedule, which hadn’t been previously achieved by
any company. This is a great victory and opens new
possibilities and perspectives in the future.

MPOEKTE yOaI0Ch COKPAaTUTL CPOKM CTPOUTENBECTBA
CKBaKMHbI 0 5 AHEM NO CpaBHEHWIO C MIaHOBbIMM
cpokamu (puc. 5).

e 3anagHas Cnbupb. BypeHne ckBaxkuH ¢ 60bLLINM
OTXOAOM OT BepTuKanu ¢ npumMmeHeHnem PYC,
NprBbOPOB KapoTaXka, CepBuca No reoMexaHnKe u
reoHaBuraumm. CokpalleHe CPOKOB CTPOUTENbCTBA
Ha 12 gHeln Ha ckBaxkKuMHy K oTcyTcTBme HIB.

e |llenbd ocTtpoBa CaxanvH. BypeHne MOpCKown
CKBaXXMHbI C ncnonb3osaHeM PYC, paclumpeHHoro
KOMMJIEKCA KapoTaxka 1 CcepBuca No reOMeXaHnkKe 1
reoHaBuraumm B cexkumsx 311 n 215,9 mm. Bnepsble
Ha NpOoeKTe CKBaXKMHA yCMeLIHO npobypeHa ao
NPOEKTHOro 3a60s.

e Sman. bypeHue MHOro3abomHbIX FOPU30HTasIbHbIX
CKBaXXWH C NPUMEHEHNEM PACLLUPEHHOIO KOMMMIEKCA
kapoTaxa. bypeHne 0o 4 ropnsoHTanbHbIX
OTBETBJ/IEHUM 3a OOVH penc 6e3 nogbema KHBK.

e BoctouHagd Crbupb. BypeHne ropn3oHTasIbHON
CKBaXXMHbI C ncnonb3osaHnem PYC 1 paclumMpeHHoro
KOMIMJIEKCa KapoTaxka B cekumsax nog OK v
XBOCTOBWK. BypeHne ropnsoHTanbHOM Cexkummn co
CKopocTbto 6onee 100 mM/u.

C.A.T.oil AG: MobusbHble BypOBble YCTAHOBKM,
npUMeHsieMble A1 BYPEHMS CKBaXKMH HaLLIM
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nodepHum ObuectsoM «KATonn-OpunnnHr»,
OrpaHnyeHbl rpy30noabeMHOCTLIO 200 TOHH.
COOTBETCTBEHHO, Mbl HE MOXEM MOXBACTaTbLCH
PEKOPOHBIMU FOPUSOHTASIbHBIMI CKBaXKMHAMM.
OpHako y Hac 6blan ckBaxkmHbl B AHAO ¢ annHomn
FOPU30OHTasIbHOro y4actka 700 M., Npu OKOHYaTENTbHOM
3a60e ckBaXKMHblI 4500 M. Tam »Ke Mbl y4acTBOBaNN

B peannaaumm NpoOeKTOB N0 MHOMOCTBOJIbHOMY
OYPEHNIO FOPUSOHTASTbHbBIX CKBaXKMH. Ha BONbLUMHCTBE
CKBaXkVH npumeHsnce PYC komnanum Schlumberger.
Insa 6ypoBbIX YCTAHOBOK Mpy30nogbeMHOCTLIO 200
TOHH BYpEHME Taknx CKBaXKMH SBNSETCHA NpeaenbHO-
OONYyCTUMbIM, NO3TOMY Mbl MPEKPATUAN PaboTy Ha
nogobHOro poga NPOeKTax.

OCHOBHYO CTaBKY Mbl A€1aeM Ha Ka4eCTBO OKa3aHUs
CEePBUCHbIX YCYr U CPOKW CTPOUTENbCTBA CKBaXKUH. Y
HaC eCTb OMbIT MO COKPALLEHWIO CPOKOB CTPOUTEbCTBA
MOEHTUYHBbIX CKBaXXKMH ¢ 90 0o 45 cyTok. Takue
pesynbTaThl OblIM MNOYYEHbI 32 CHET KA4ECTBEHHO
nogobpaHHOro BypoBoro 060pya0BaHNS, XOPOLLEN
opraHmnsauumn paboT 1 NapTHEPCKOro B3aMMOOenNCTBUSA
C 3aKa3unKom.

000 «TapruH»: [MpMepoM yCrneLHOro onbiTa
paboTbl MO DYPEHMIO FOPU30OHTANIbHbIX CKBaXKWH
Haller KOMNaHne MOXXHO Ha3BaTb UCMOIb30BaHNe
NepefoBbIX TEXHOMOMMI C NPUMEHEHNEM BYPOBbIX
OCUMNNGTOPOB 419 OBEOeHUS Harpyskn B
FOPU30OHTAaSIbHbIX Y4aCTKaX CKBaXKMHbI U YBENNYEHUS
MCIT1 B Tpu 1 6onee pasza (¢ 4 m/4 oo 14 m/v).
Hanpumep, ckBaxknHbl 159 n 157 XacaHOBCKOro
MECTOPOXOEHUS.

e [pw BypeHun ckBaxKuH [1eBOHCKOM CUCTEMBI

C HECOBMECTUMbBIMU YCJTOBUSIMU BypeHNS,

FO€ BbICOKOMPOHMLIAEMbIE MAACTbI C HUSKNMU
NJacTOBbIMY AABJIEHNAMU YEPEAYIOTCS C niacTamu,
npencTaBAEHHbIMU aprIUTamMmn, CKITOHHBIMI K
ocbIngM 1 obBanam, B MHTEPBas HeyCTONYMBOrO
ropu3oHTa (KbIHOBCKWIM) OblN YCTAHOBAEH MPOMUIIBHBIN
nepekpbiBatesib (OJIKC-216). CkBaxkunHa 6binia
nposegeHa 6e3aBapUinHo.

* [1pu BypeHnn ropnaoHTasbHbIX Y4aCcTKOB DOKOBbIX
CTBOJIOB CKBaXKMH Mano-basbiKCKOro MecTopoXXaeHus
yoanock ysennunte MCI1 B Tpu 1 6onee pasa (c 2,5
M/4 0O 8 M/4) 3a CHET UCMOJIb30BaHNSa 060pPYya0BaHMS
KHBK (gonoto, asuratens, Tenecuctema, ACC) ogHOro
CEepBUCHOIro NMoapsa4mKa.

* [TpMeHeHWe creumnanbHbIX TEXHOIOTUI 1
TEXHNYECKNX CPEACTB (KMHa O 3apes3kn BTOPOro
CTBOJ1a B OTKPbITOM CTBOJIE) MO3BONNIIO peasn3oBaTh
MPOEKT MO CTPOUTENBCTBY MHOrOCTBOJIbHOW
rOPU30HTasIbHOM CKBaXKMHbI (MITC) ¢ obecnedyeHmnem
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CEeNEeKTMBHOIo goctyna B BerHI/II7I CTBOJ1 HAa CKBa>XMHaX
BosgnHckoro MeCTOPOXOEHNA.

«bypoBasi Komnanus MHIM: Bkpatue onucatb
NPUMEPBI yCneLlHbIX paboT Byposon Komnanuu MNH n
CepsucHom Komnarun MHI - 3apaya He 13 Nerkux, aTo
MOXXET ObITb MPEeAMETOM OTAENbHOM cTaTbu. CKaxy
NWLWb, YTO Mbl paboTtaem ans HK «JTIYKOWIT» n HK
«PocHedTb». MNporpammy bypeHuns ckeaxxnH 2014 roga
ans OAO «PUTIK» (Mpynna JIYKOWJ) B Camapckol
obnacTu, HanpuMep, Mbl 3aKOoHYMNK Ha 106 cyToK
paHblLie NNaHOBOrO Cpoka, obecneyns, TakUm
06pasoM, OONOHUTENBHYO A06bIYY NOYTK B TEYEHME
1/3 ropa ons Halero yBaxxaemMoro 3akasyumka. Takxke
Mbl CTapaeMcs 3apekoMeHoBaTh cebs Kak Hanbonee
npeanoYTUTEbHOrO BypoBoro nogpsaynka u gnsg OAO
«HK «PocHedTb» B pamMKax TekyLLero TpexsieTHero
KOHTpakTa.

Mpynna ERIELL: pynna ERIELL nepsble B

MU1pE yCMNeLwwHo Npobypuia ropu3oHTabHbIE

CKBaXKMHbI HA a4MMOBCKNE OT/IOXEHNS C OJIMHHOWN
ropmnsoTHasIbHOro ydacTka cebiwe 1000 M. KomnaHua
BblbpaHa B Ka4eCTBe reHepasibHOro NoapsaqmKa

011 CTPOUTENIbCTBA HECKOJIbKNX TOPU30HTasIbHbIX
CKBaXXVH Ha a4MOBCKME OTNIOXKeHUs. [11s BbINOJHEHWS]
CTpOUTENbHbBIX PaboT MobumnsoBaHa dypoBas
ycTaHoBka bY-5000 (YPAJIMALLI) ¢ cncTemon BepxHero
cunosoro npueoga TESCO. MNprnopnTeTHOM LENbO
ERIELL g9Bns€TCA BbICOKOE KAYECTBO BbIMOJHEHNS
paboT ¢ cobntogeHnem CTaHaapTOB MPOMbILLNEHHOM
6e30MacHOCTU 1 TpeboBaHUI NPUPOOOOXPAHHOIO
3akoHogaTenscTBa P®. [1ns ee peanusaumm
3a4encTBoBaHa KoMaHaa NpodeCccnoHanoB ¢
MHOFONIETHM OMbITOM PabOThl Kak Ha POCCUNCKNX,

Tak 1 MeXXOyHapoOHbIX NPOeKTax, B TOM YnCe
CneLmanncTbl BEAyLLMX CEPBUCHBIX KOMMaHUM.

CNOXXHOCTb MPU CTPOUTESIbCTBE CKBaXKMH
3aKJ/I04HaEeTCs B TOM, YTO BCKPbIBAETCS FTOPUSOHT

C aHOMaJIbHO BbICOKMM M1aCTOBbIM JABNEHUEM U
OJIHHBIM FOPU30HTasTbHBbIM y4acTkoM 6o1ee 1000 m.
Mpothnnib OaHHOW CKBaXKWHbI YHUKATIEH 015 CKBaXKMH
cTposmxca B AHAO. [ns cobaogeHns napaMmeTpoB
3a[1aHHOV TPaeKTOPUN MCNOMb30BaHO 0bopyaoBaHue
BEOYLLMX MUPOBbLIX KOMMNAHNA C KOMMJIEKTOM
060pya0OBaHMS NO3BONSIOLMMN B PEaSIbHOM BPEMEHM
MNPOBECTM reOHaBUraUmio, a Tak e OLEHNTb COCTaB
droraa 1 KONNEKTOPCKME CBONCTBA NiacTa.

CKBaXMHa CyOropr3oHTasIbHOrO MPodmas Ha a4MOBCKME
OTJIOXKEHMS C FOPU3OHTabHbIM y4acTKoM 1048 M Bblia
MOCTPOeHa 3a 47 CyTOK CO 3HaYMTESTbHbIM OMEPEXXEHVIEM
rpadrika, YTo NpeXxae He yaaBanoCk H1 OOHOM KOMMaHWN,
3710 6onbLUas Nobena, KOTopas OTKPbLIBAET BNEpean HoBble
BOSMOXXHOCTU U MEPCMNEKTVBbI.
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B TEXHOJIONMA 3A KPYTJIbIM CTOJIOM

HALLIBURTON

Omutpui MNy6epHaTtopos - Dmitry Gubernatorov
«XannuéypTtoH» - Halliburton

Omutpuin M'ybepHaTOpOB SBASIETCS PYKOBOAUTENEM NOAPAa3AeIeHNs!
Mo HaKIOHHO-HanpaeneHHoMy 6yperunto Sperry Drilling komnaHnm
«XannmbypToH» B Poccim ¢ 2013 roga. [OMUTPUI - BbIMyCKHMK
Tomckoro MoaMTEXHNYECKOro YHUBEPCUTETA C AUNIIOMOM «BypeHne
HETHAHBIX 1 Fa30BbIX CKB2XKWH», Takoke B 2014 rogy OH 3aKOH4YMI
[Mpe3naeHTCKyo NporpaMmMy OByHeHNsT KOMAAaH XananmbypToH Ha
6a3e YHmeepcuTeTa “Texas A&M”. CBoto Kapbepy B 06/1acTu
6ypeHusa HedpTn 1 rasa ImuTpuin Hadan B 2000 rofy, 1 NpoLLen
nyTb OT UHXeHepa No BypeHnto B CEPBUCHOM BYPOBO KOMMaH1M
[0 PYKOBOOVTENS MOOPa3aeeHus.

Dmitry Gubernatorov is working as Senior Country Manager at
Sperry Drilling in Halliburton company since 2013. Dmitry graduated
Tomsk Polytechnic University with diploma “Oil & Gas wells drilling”
and also he completed Halliburton President’s Leadership Excellence
program in Texas A&M University in 2014 . As drilling engineer he
started his career in 2000 working for drilling Contractor and worked
his way up to Country Manager at Sperry Drilling.

C.aT

Bnapumnp EscterHees - Vladimir Yevstigneev
C.AT.0ill AG

Bnagummp EBcTerHeeB BO3rnaBnsieT 6ypoBoe noapasaeneHme
komnaHum C.A.T.oil AG. KoMnaHus oka3bIBaeT CEPBUCHbIE YCyr
B Poccum no 6yperunto 1 36C cnnamm 26 6purag 36C 1 15
6purag, 6ypeHns. B 1986 rogy 3akoH4na MAHX v 1 um. My6kmHa
Mo crneumanbHOCTU «BypeHne HeTAHbBIX 1 Fra30BbIX CKBEDKMH?.

29 neT NPoM3BOACTBEHHOIO OMbITa B Pa3BeOKE N paspaboTke
MECTOPOXKAEHUM, N3 HMX 12 NET 3aHNMaU pasnyHble OO/HKHOCTU
B koMnaHum Schlumberger. ViMeeT npakTnyeckmin onbIT paboTbl

B rnlybokom BypeHnm, 3apeske BOKOBbIX CTBOSIOB 1 B PEMOHTE
CKBaXKWMH Ha TeppuTopum Poccum, Bktovas MoBomkbe, 3anagHyto
Crbupb 1 ApKTryeckoe nobepexkbe ApxaHrenbCckom 0bnactu

Vladimir Yevstigneev heads the Dirilling Division of C.A.T. Oil
AG. The company provides drilling and side-tracking services
in Russia using 26 side-tracking and 15 drilling teams. In 1986
Mr. Yevstigneev graduated from Goubkin Moscow Institute of
Petrochemical and Gas Industry with a degree in Oil and Gas
Well Drilling. He has 29 years of practical experience in field
exploration and development, of which 12 years he worked in
various positions in Schlumberger. He has practical experience
in deep hole drilling, side-tracking and well workover in Russia,
including the Volga region, Western Siberia and the Arctic coast in
Arkhangelsk Oblast.
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HOpuin Hukonaesuy Ceprees - Yuri Nikolaevich Sergeev
000 «TapruH» - LLP Targin

HavyanbHuk otoena 6yperns OO0 «TaprH»

Pon. B 1958 r. B I. [1o6psiHka INepMckor obaacTu.

1976 — 1981 — 0byyeHMe Ha ropHOM hakybTeTe [epMCKoro
MOSINTEXHNYECKOrO MHCTUTYTA NO CneumanbHOCTU «[ OpHbIv
NH>XXEHEepP-reosor»

1981 — 1996 - NonasHeHckoe YBP obbenvHerus «MlepmHedTh»,
MPOLLEN NyTb OT reosiora Lexa bypeHns [o HavaslbHKa Liexa
BypeHus

1996 — 2002 - rnaBHbi NHXeHep NonasHeHckon akcneauLnm 3A0
«JTYKonn-byperue MNepmb»

2002 — 2007 — gupektop 3A0 «Cesepreosinobblyax (r. HapbsiH-
Map), 3atem ampekTop HapbsH-Mapckoro dunmana OO0 «byposas
KoMnaHns «EBpasuns»

2007-2008 - pykoBoauTesib NpoexkTHoro odrca 8 OO0
«HedTbcepBucxonauHr» (r. MNepmb)

2009 - 2011 — HaYas/IbHVK YNpPaBAeHNS CTPOUTENIbCTBA CKBAXKWH
cnepsa B OO0 «["a3npomHedTb-BocTok» (r. ToMck), 3atem B OO0
«[asnpomMHehTb-OpeHbypr»

C 2012 — HavanbHuK oTaena 6ypeHns B OO0 «TapruH» (0o 1 nons
2014 n3eectHoe kak OO0 «batlHedTb-CepBUCHbIE AKTUBbI»)

Head of Drilling Department, LLP Targin

Born in 1958 in Dobryanka, Perm Region

1976 — 1981 — studied at the Mining Faculty of Perm Polytechnical
Institute, qualified as a Mining Geological Engineer

1981 — 1996 — Polaznenskoye Drilling Department of PermNett,
career progressed from a Drilling Section Geologist to a Drilling
Section Manager

1996 — 2002 - Principal Engineer, Polaznenskaya Regional
Geological Office, CJSC LUK-Oil Burenie Perm

2002 - 2007 - Director, CJSC Severgeoldobycha (Naryan-Mar),
subsequently Director of the Naryan-Mar Branch of LLP Bourovaja
Kompaniya Evrazia (Eurasia Drilling Company)

2007-2008 - Design Office Head, LLP Neftservisholding (Perm)
2009 - 2011 — Head of Well Construction Division, initially in LLP
Gazpromnfet-Vostok (Tomsk), subsequently in LLP Gazpromneft-
Orenburg

As of 2012 - Head of Drilling Department in LLP Targin (previously
known as LLP Bashneft-Servisnye Aktivy)

www.rogtecmagazine.com
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3amnp MaromepoBsu4y A6oynnaes - Zamir Abdullaev
«BbypoBasi KomnaHus MHI» - PNG Drilling Company

["eHepanbHbI anpekTop «byposas Komnanus MHM

ObpagoBaHue: BbicLLee, K.t0.H. ( BoeHHbIn NHCTUTYT MuHncTepcTaa
Ob6opoHbl CCCP, dvnnom ¢ otanymem, 1986 roa)

HedbTerasosoe obpasoBaHve: MOCKOBCKas MexxayHapoaHas
Bun3Hec-LLKoNa, NporpammMa «MexxayHapOoaHbI HEPTEra3oBbIN
6usHec» (1993) PO ; MBA PumpxByn, YHUBEPCUTET «YNpaBfeHve
HedbTerazoBbIMM NpoekTamu» ( 2009), BennkobputaHus
[MpotheccroHasIbHbIN OMbIT:

B HedbTerazoBom 6uaHece ¢ 1992 roga: KomnaHus
«PocHedTbmMneke»(HK «PocHedTb»); HedhbTerasogobbiBatoLLas
komnanust A0 «[ononn», XMAO P®; Byposasi komnanms MHI (
OypeHre 1 CTPOUTENBCTBO HEITEra30BbIX CKBAXKUH).

C 2008 roga no H/B — reHepasbHbii anpexkTop OO0 «bypoBasi
Komnanus MHM

Harpagp!: 2003r. Komnanua 3AO «[ononn», B koToport AGaynnaes
3.M.6b1n MNpencepatenem CoeTa [MpeKTopoB, NpusHaHa caMmbiM
OVHAMWNYHO Pa3BMBaOLLVMCS HehTeA00bIBaIOLLIM MPEANPUSTAEM C
obbemamu HedhTeobbHm Ao 1 MAH.T B rog, B 3ananHo Cubnpu, PO.
2003r. bnarogapHocTb MuHMcTEpCTBa SHEPreTUk PD 3a NYHbI
BKI1ag, B pasBuTVe HedhTeqobbIBatoLLEN MPOMBILLIIEHHOCTU U
OOCTUMHYTbIE BbICOKWE Pe3ybTaThl

2007r. 'pamota 'y6epHaTopa KpacHogapckoro Kpas 3a
3HauTeNbHbI Bk B passutne TOK Kpas

2013r. 'pamoTa MuHucTepcTBa SHepretukin PO 3a 3acnyri B
passutn TOK PO

General Director - PNG Drilling Company

Education: Institute of Defense Ministry of the USSR, Lawyer, 1986
(diploma with honours)

Institute of Defense Ministry of the USSR, Post Graduate, Ph. D.
(Law) 1992.

Moscow International Business School, Degree in “International Oil
and Gaz Business’,1993.

Ridgewood University, U.K., MBA in Oil and Gas Management, 2009.
Since 1992 was involved in oil trading business in Rosnefteimpex
Co. of Rosneft JSC; Oil and Gas E. & P. business (USA-Russian
private independent oil upstream company “Goloil”); Oil & Gas drilling
& cementing wells business ( PNG Drilling Company).

Since 2008: CEO of PNG Diriling Co. Ltd. ( driling and work-over services)
Awards: 2003 ZAO Goloil ( oil & gas producing company where

Mr. Zamir Abdullaev was a Chairman of the Board of Directors) has
been recognized as the most efficient enterprise in West Siberia of
Russia with oil annual production up to 1 min t.

2003 Gratitude of the Ministry of Energy of the Russian Federation.
2007 Certificate of merits by the Governor of the Krasnodar Region
of Russia for successful development of oil and gas projects.

2013 Diploma of the Ministry of Energy of the Russian Federation
for the substantial personal contribution to the progress of fuel and
energy complex of Russia, for the longstanding conscientious work
in the Oil& Gas Industry.

www.rogtecmagazine.com
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PycnaH CadpapxaHos - Ruslan Safarkhanov
Ipynna ERIELL - ERIELL Group

3a 15 net PycnaH CadapxaHoB NMPOLLEN MyTb OT NMOMOLLIHUKA
Oypunblumka o dupexkTopa JenaptameHTa 6ypeHns,
HEOOHOKPATHO OPraHN30BbIBasT MPOEKTLI BYPEHNs C HaYaIbHON
cTagun 0obmBasicb 3(PMPEKTVNBHOIO yNpaBieHNs TEXHONOren
MPOV3BOACTBA 1 BbICOKOW MapKnHaibHOCTU. OgHVM 13

SAPKVX MPYMEPOB SBNSIOTCS OPraHn3aLms 1 ynpasneHve
NMPOV3BOACTBEHHBIMY 1 TEXHOIOMMYECKUMY CNyX6amMm Takmx
KPYMHbIX MPOEKTOB, Kak BypeHne CKBaXKMH Ha BoBaHEHKOBCKOM
(OAQ lMasnpowm), Yperromckom (OAO Hoeatek) 1 KOXHO -
Tamberickom (OAO HoBaTek) MECTOPOXKAEHMISIX.

For 15 years, Ruslan Safarkhanov rose through the ranks from
assistant driller to Drilling Department Director; he organized
numerous drilling projects from the initial stage and ensured
effective control of the production technology and high marginality
in these projects. Organization and management of production
and engineering services at such large-scale projects as well
drilling at Bovanenkovskoye (Gazprom JSC), Urengoyskoye
(Novatek JSC) and Yuzhno-Tambeyskoye (Novatek JSC) fields
can be regarded as a good example.
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