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NcxooHble paHHbIe

Komnarus «CanbiM Metponeym LdesenonmenTt» (CI)

— COBMECTHOE NPednpusTie, akLMOHEPaMM KOTOPOW

Ha MapUTETHBIX Ha4aax SBNSOTCA KOHUEPH «LLlen» n
MAO «la3npom HedpTb». CI BegeT Aobblvy HedTU Ha
TEPPUTOPUM TPEX MECTOpOXAeHU (BanaaHo-CabIMCKoe,
BepxHecanbimckoe, Bapensinckoe) B 3anagHom Crubupw.
B HacTosLLee Bpems koMmaHus BeOET pas3paboTKy
MECTOPOXAEHNI C MOMOLLIBIO 4 BYPOBbIX YCTAHOBOK A5
KYCTOBOro bypeHus, 1 MobunbHyto 6yposyto ans 36C,
17 nogbeMHmkoB KPC 1 6 reousnyeckrx napTui.
KomnaHus npobypuna 1 100 CKBaXKMH, CyTouHast 4o6blHa
HedTK cocTaBnseT okono 120 000 Gapp.

[NepBOHaYanbHbIM NOOX04 K CUCTEME Pa3padboTKm
OCHOBbIBaJICS Ha aKCMyaTaumm CTaHaapPTHbIX
BEPTVKASIbHBIX 1 HAK/TOHHO-HaMPaBEHHbBIX CKBaXKNH
Ha NepBOOYEPEHbIX YHaCcTKax MECTOPOXXOEHNIA.
[NokasaTenn ahdeKTUBHOCTM BYpPEHNS 1 SKCAyaTaLmm
Ha YPOBHE MUPOBbIX IMAEPOB CO34a/M MPEBOCXOOHYHO
peHTabenbHOCTb KanuTanosnoxeHuin (ROI) komnaHuu.
CrMA yoanock nogaep»xneaTb 6a30Bble 3aTpaThl B
0BCTOATENBCTBAX, COXUBLLMXCS NMOCNe AeBasibBaLMM
poccuickoro pybns (8 2014 1 2015 rr.), n obecneunTb
07151 KOMMaHUM BECbMa KOHKYPEHTOCMOCO6HbIE
3Ha4veHWs yaesbHbIX 3aTpaT Ha padpaboTky (UDC),
3HAYUTESIbHO HWXKe r100aIbHOro TpeHga anda npoeKToB
Mo Ha3eMHOMY BYpPeEHMIO.

TeMm He MeHee, 0OBbeMbI J0DbIYM HA MECTOPOXKAEHMISIX
CanbIMCKOW rpynnbl CHXKaUCh. B ycnosusix,

Korga Bce Hambonee NeEPCNeKTVBHbIE OOBEKTbI YXKE
NPoBypeHbl, KOMMAHWSA MOr/1a OPUEHTMPOBATLCS
NLLb Ha ParoHbl TMLEH3MOHHOIO y4acTka Co Bce
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Background

Salym Petroleum Development (SPD) is a Joint venture
formed by a 50/50 partnership between Shell and
Gazprom Neft to extract oil from the Cherkashin
Formation in Western Siberia via three oilfields. The
company operates 4 drilling rigs, 1 mobile sidetrack rig,
17 worker hoists and 6 wireline units in a portfolio of
1,100 wells producing about 120,000 bbl./d of oil.

The initial business approach revolved around the use
of standard vertical and deviated wells in th e primary
producing areas of the fields. World class drilling and
operating performance led to an excellent Return on
Investment (ROI) for shareholders. SPD has managed to
maintain its cost base in the current environment after
the Russian Rubble devaluation (in 2014 and 2015),
and provides the company with very competitive UDC
(Unit Development Cost), far below the global industry
benchmark for land drilling projects. SPD enjoys a
Payback Period of less than 4 years on its vertical wells
with a very attractive Profitability Index (PI).

Nevertheless, Salym was a declining production field.
With all the sweet spots drilled, the subsurface group
could only target parts of the license with lower and
lower reservoir quality (illustrated by Kh — horizontal
permeability x net pay). Despite that inherent challenge
of brown field and under the leadership of a new
Management Team SPD decided to take on the
challenge to ramp up its production. That decision
triggered a series of initiatives to reverse the trend,
including the introduction of Fracking, which resulted
in an increase of 60% in new oil productivity from 2013
onwards as can be seen in the graph in figure 1.
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Nocne sHegpeHus Pl 6bin
PaCCMOTPEH CNEAYHOLLNNA
BapuaHT yBENYEHUS
06beMOB 00bI4N —
BypeHmne ropn3oHTanbHbIX
CKBaXKVH. [[Op130OHTasbHbIE
CKBaXKMHbI MOMYT 0BecrneynTb AOCTYMN K 30HaM HN3KMUX
HedTeHaCbILLEHHbIX TONLLMH, 30HamMm B63n BHK 1
30HaM C HN3KNM KO3MDULIMEHTOM NECHaHUCTOCTN, OO
TEX MOP OCTaBaBLUMMCSI HETPOHYTBIMMU.

"OPU30HTaNbHbIE CKBaXKUHbI UMEIOT OOSbLLYIO

30HY OPEHNPOBaHNA B KOJIIEKTOPE, TEM CaMbIM
yBemuMBas 4obblvy B YCNOBUSIX, KOraa BepThKabHas
HedTeHachbILLIEHHAas TONLLMHA CNULLKOM Mana

0151 BePTUKaSIbHbIX CKBaXKMH C TOYKN 3PEHUS
peHTabensHOCT.

HecMoTps Ha TO, YTO B yKa3aHHbIX DOMiee COXHbIX
re0IOrNHECKNX YCAOBUSAX CTOMMOCTb FOPU3OHTasIbHbIX
CKBaXXVH Oblia Bbille, a MPOOO/PKNTENBHOCTL OYypPeHUs
OOJblle, OaHHbIE CKBaXKVHbI BbIDVPANNCH MO TEM XXE
9KOHOMUYECKMM MPUHLIMNAM, YTO W CTaHOapTHbIe
HaKJ/IOHHO-HaNPaB/EHHbIE CKBaXKVHbI, 1 015
0B60CHOBaHWS KanTaNoBIOXKEHWM CPaBHNBAIUCL CO
CTaHAAPTHBIMY BbICOKO3(HEKTUBHBIMUN CKBXKNHAMM.
OpHako noTeHuman npupocTa aobbiun HeddTw, cuna
MHHOBaUMin 1 moTmBauva ClM ona co3oaHns npoekTa
MUMPOBOrO KJlacca a1 CBOMX akLMOHEPOB NPUBEN
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CKBaXXWH 3a c4eT [Pl 1 ropn3oHTabHbIX CKBaXKUH

Fig 1: SPD is pushed to lower and lower reservoir quality (Oil Kh dropping) to access new
reserves(characteristic of brown field), while maintaining the oil rate by compensating for the
poorer reservoir productivity through fracking and Hz wells.

After Fracking, the next option explored to increase
production was to introduce Horizontal Wells. The
Horizontal Wells are able to access part of the license
with shallow oil-water contact, access the flank areas
with thin pay zone and low net to gross (LNTG) areas of
the license that had thus far been left untouched.

Horizontal wells increase the drainage area in to the
reservoir where the vertical net pay is too small for
vertical wells. Thus, accelerating production.

Although well costs would be higher and the well duration
longer in these more complex geological conditions, these
wells would be subject to the same economic rules as the
standard deviated wells and would have to compete for capital
against the high performing standard wells. However, the
potential volume of accelerated oil, the strength of innovation
within SPD, and the motivation of SPD to create world class
investment for its shareholders has led to performances
that since f gn team in Moscow, which had the technical
capability to rapidly engineer new designs and to make
adjustments based on real time data and interaction with
the subsurface group. This front end engineering team
was set the target of designing wells for the flank, LNTG
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K JOCTVPKEHWIO TaKWX 3anagHo-Canbimckoe

rnokasaresiel, KOTopbIe Mo- West Salym o

MPEXHEMY B 3HAUNTEBHO 4

Mepe NPeBOCXOAAT r_"' "

nepBOHaYasIbHbIE OXKMAAHMS. 5 - .
g o

TexHn4yeckme MHHoBaLMKn
M HOBbIN OAn3aviH
CKBa)XUH Y
B 2015 r. CI' cosgana B
MockBe 0TAeN TEXHUHYECKOO
MPOEKTUPOBAHNSA CKBaXKMH,
obnagaroLwmi NoTeHUMaIomM
0ns ObICTPOM pa3paboTkm
HOBbIX MPOEKTOB U 1
YINYYLLIEHWS TeKYLLMX NMPOEKTOB
npw B3aMMOOENCTBUN

C C OTAOEIOM reoNIornn N KOHKPETHbBIX OaHHbIX OT
CcrneunanncToB ¢ MeCcTopoxxaeHus. Mepen oTaenom
Oblna NocTaBeHa Leslb MO NMPOEKTUPOBAHNIO
FOPU30HTASTbHBIX CKBXKWH /19 30H HU3KKX
HedTeHacChbILLIEHHbIX TOMLWWH, 30H B6M3n BHK 1 30H
HN3KOW NMecyYaHNCTOCTN.

Bapenbinckoe
Vadelyp

Ha ocHoBe HakomneHHOro onbiTa Npu BypeHun 6onee
ThICHYM CKBaXKWNH, OTAEN NPUCTYNU K PELLEHNIO OaHHOM
3apa4n. [ns yCKOPOHNUS MpoLecca U NMOBbILLEHNS

3P HEKTUBHOCTU KPUTUYHBIM SBASSICA BOMPOC
NCMONB30BaHNS UMEIOLLIMXCH B PEMMOHE KOHLEMLMN 1
NoAX0O0B K OYPEHMIO FOPU3OHTaSTBHBIX CKBEXKMH.

Tak Kak nepBoHoOYabHasa naes obina OCYLLECTBASATb
3aKaH4MBaHME C OTKPbITbIM 3a60eM, TO ONd Lenen
NepPBUYHOIrO BCKPbITUS 1 YMEHbLLIEHNS CKUH-(akTopa
Oblna paspadboTaHa HoBasd CUCTEMA HEVNHBA3MBHOIO
OYpPOBOro pacTBopa C UCMOIb30BaHeM kapboHaTa
KasibLIMst BMECTO H6apuTa, Tak Kak NocseaHunin obpasyet
HEepPacTBOPUMYHO KOPKY W CYLLIECTBEHHO BNNSET Ha
nocnenyroLLyo OoObIvy.

B nocnegytowem no 3anpocy oTaesnia reosory, oTaesn
TEXHUYECKOIO NMPOEKTMNPOBAHMS TakxKe paspadboTas
TPEXKOSIOHHYKO KOHCTPYKLMIO, C 3aKaH4Y/BaHVEM
nepopPUPOBaHHbIM XBOCTOBUKOM, B LIENAX NOYYeHMs
0OCTyNa K OCJIOXKEHHbIM 3arnacamM KPaeBblX YHaCTKOB

N 30H HN3KOWM NecHaHNCTOCTU. [Ns yMeHbLIEHNS
CKUH-(hakTopa NPEeASIOKEHO NPUMEHEHNE aKTUBHOMO
PaCTBOPUTENS SNEMEHTOB MIMHUCTOM KOPKW, ANS
3aKa4km KOTOPOro NMPUMEHSAACh, Kak cucTema

¢ HTK BHYTpM XBOCTOBMKA, Tak 1 XBOCTOBVIK C
QITFOMUHUEBBIMI 3ar/TyLLIKaMu.

MepBOHa4anbHbIe pe3ynbTaThl

Ha nepsom atane BHegpeHvst I'C Gbinv NonyYeHb!
NONOXUTENbHbIE MoKazaTe M No Aobbive 1
peHTabeIbHOCTI, OAHAKO MPOACSIKUTENBHOCTE BypeHNs
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Fig 2: Actual and planned Hz wells

areas and infield shallow water-cut areas.

The team sprang to work on a new Horizontal (Hz)
well design, which was developed by building on

the successes and experience gained while drilling
thousands of standard vertical wells. It was vital for the
rapid deployment of Hz wells to use the local (West
Siberia Basin) well design concepts to ensure that
existing contractors could execute the new well type.

The Horizontal wells were going to be completed with an
open hole system. Therefore the exist barite water based
mud system would not be adequate as it would increase
the skin by blocking the production from the reservoir
sandstone. A new non-invasive mud system using
calcium carbonate instead of barite as the weighting
agent was developed.

Based on requirements defined by the subsurface group,
the Front End Engineering design team also came up
with a three strings design including a liner section in
order to access the complicated reserves on the flank
and LNTG areas. Optimizing acid breaker usage to
remove the filter cake and improve the skin factor was
achieved through implementing an open hole “plugged
liner” system to accurately place the breaker.

Initial Results

The first phase of Hz well implementation yielded
positive production and economic performance but
the duration of drilling and capex for each well was
still high. A Hz well would take from 20 to 30 days to
drill, which was two to three times the time required
for standard wells. Capex was 60% higher to drill a Hz
well leading to a UDC which was double that of the
standard wells.

It was important for the team to improve the performance
of the Hz wells, because any increase in the valuation

of the Rubble (linked to the oil price) would negatively
impact the Pl. SPD’s shareholders had set aggressive Pl
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KOHCTpYKLUMSA ropu3oHTanbHOMN
CKBa)XWHbl

Bbi6op pacTteopa s BCKpbITUS
NPOAYKTUBHOro nyacTa

YpaneHune riamHNCTON KOPKKN
Bocnpomsl%‘neHme: _E_ |
cTaHgaptHas i | |
KOHCTpyKums CM A ‘.II l

HoBoe npoekTHOE peLueHne:
rOpV30OHTasbHbIV Y4acToK

Puc. 3: KoHuenuusi ropusoHTasIbHOM CKBaXKMHbI

1 KannTanoB/IOXKEHUS HA KKOYHO U3 CKBaXKWH Oblav Mo-
npexxHemMy BbiCokU. Byperune 'C 3aHnmano 20-30 cyTok,
4TO B ABA-TPU pasa NMpeBbILLaIo Bpemsi, HeobxoaMmMoe
0ns BypeHust CTaHOapPTHOW CKBavKMHbI. KanuTabHble
3arpartbl Ha 6ypeHue 'C 6bian Ha 50% BbliLLE, B
pesynbtaTte Yero UDC B ABa pasa npeBbillana 3Ha4YeHne
0N CTaHOAPTHBIX CKBaXKMH.

OTaeny NpoeKTUPOoBaHWS BbISIO BEXKHO YYULLINTD
nokagatesan ['C, NoCcKoJIbKy No60oe MOBbILLIEHNE Kypca
pybns (CBA3aHHOE C LigHOM Ha HedhTb) OTPULATENBHO
cKasasiock Obl Ha nHAekce goxoaHocTu (Pl).
AkumoHepb! CIM 3agann ambuumosHbele KNS ons
KanuUTasIoOBNOXEHWI, W nageHne Pl ropn3oHTasbHbIX
CKB&XXWMH MOTJ10 MPUBECTU K CHDKEHWIO HXKE
LieNeBbIX 3HAYEHW 1 NPEKpaLLEHNIO OaNbHENLLINX
vHBeCcTUUMI. [eBanbBaums pybnsa okasana HaCTOIbKO
3HAUUTENBHBIN 3PMEKT, YTO DaKT OTCYTBUSA KaknX-IMbo
kanuTanoBnoxxeHun B C 0o nageHns kypca pybnas
MoYTU HE NPUHVMMAIOCh BO BHVYMAaHWE.

Elle ogHUM KNtoYeBbIM MOTUBATOPOM ObIS1I0 CpaBHEHME
C OPYrMKn OOYEpPHMU NPEANPUATUSMIA KOMMaHUA
«[a3npom HedTb», KOTOPOe NoKasaso, YTo yaeNbHbIe
3atpatbl Ha C B Cl/ Bbille, Yem rae-nmbo eLle.

OTO co30a/10 OCHOBaHWA C TOYKN 3pPeHNs brsHeca

051 NPOA0SHKEeHUA paboT Hafg anaanHom ['C B Lensx
MOBBILLEHUS X KOHKYPEHTOCMOCOOHOCTU.

TexHnyeckne nHULUMaTMBbI No cHMXeHuto UDC
Kak ToNbKO aHann3 reosIorm4yeckux JaHHbIX, Mokasas
6a3oBble cBegeHna o noteHumane 'C, ocobeHHo B
HedTeHaCbILEHHbIX TONLUMHAX MeHee 5-7 M, oTaenN
MPOEKTUPOBaHNS CKBaXKNH B MOCKOBCKOM odh1ce
NPOAO/IKMA PaboTy Had NHULMATBAMM MO CHKEHNIO
UDC n panbHenweMy NOBbILLEHWIO NPUBEKATENIbHOCTA
VIHBECTULIMN.

1. OnepauynoHHble ynyylleHus

- BBegeHmne mmkpo-KIid

C nogpsaoHON opraHn3auneit, OKasblBatoLLEn yCyr
B 06/1aCTV ra30BOro KapoTaxka Obls1 06Cy»XAeH U
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Fig 3: Horizontal Well Concept

thresholds for capital investment and a drop in the Pl of
the Hz wells could place them below the benchmark and
thus eliminated from further investment. The devaluation
of the Rubble had been so influential in creating the
economic case for Hz well development that it was easy
to forget that these wells would never have attracted any
capital investment before the 2014 currency devaluation.

Another key motivator was the comparisons with other
Gazprom Neft subsidiaries that showed the unit cost
for Hz wells were higher in SPD than elsewhere. This
provided a business case to continue to work on the Hz
design in order to improve their competitiveness.

Technical Initiatives to Drive Down UDC

Once baseline data showing the potential of the Hz wells
became apparent through subsurface analysis, especially
in net pay zone less than 5-7m thick, the Moscow based
well design team continued to work on initiatives to drive
down the UDC and further improve the attractiveness of
the investment.

1. Operational improvement - Introduction

of micro-KPI

A detailed set of micro-KPI’'s were negotiated and agreed
with the mud logging services contractor to monitor the
performance of the drilling on flat time. Comparisons
could also be made between rigs and between
contractors. Some of the key KPI's are as follows:

¢ Drilling rate in meters per hour (ROP)

BHA make up time

BOP test time (including time taken to repair failures)
e Tripping and casing running speeds

There is a say that “if you cannot measure it you cannot
improve it”. Hence the close monitoring of micro-KPI
was developed in order to monitor and improve rigs
performance without requiring additional investment
except the additional services provided by the mud
logging contractor (for less than 15 USD/day).

2. Migration to local breaker supplier and associated

www.rogtecmagazine.com
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B YBEJIMHEHVE HEGTEOTOAHYU MITACTA

COrflacoBaH AeTaslbHbI KOMMAEKC MUKPO-KITD ois
oTcnexmnBaHus apHeKTUBHOCTU BypeHus MO YUCTOMY
BpemeHu. Kpome Toro, aTo Aasaso BOSMOXXHOCTb
CpaBHVBaTb 6ypOBble YCTAHOBKM 1 MOAPSAHbIE
opraHnsaumn. Hwke npreeneHsl HEKOTOPbIE N3
OCHOBHbIX KI13:
e CKopocTb Npoxoakn B MeTpax B Hac (ROP)
e Bpewmsa cBuHunBaHus 1 cnycka KHBK
e Bpemsa MOHTaXKa 1 ONpecCcOoBKN
NPOTUBOBLIOPOCOBOrO 0bopynoBarHus (MBO)
(B TOM Yncne Bpems, HEOBXOONMOE Ha PEMOHT
HencnpaBHOCTEN)
e CKOPOCTb BbIMOJIHEHMS CMYCKOMOLBEMHBIX ONepaLi
1 cnycka obcagHoOM KOOHHbI

CylecTByeT norosopka: «He MoXelllb N3MepUTb — He
CMOXELb YNy4LWNTb». TakuM 06pa3oM, MPUCTaNbHOE
oTcnexmBane MUKpPo-KI3 66110 paspaboTaHo B LIESSX
OTCNEXMBaHWSA U NOBbILLEHNS 3 (EKTUBHOCTI BYPOBbIX
6e3 HeobxoANMOCTUN AOMNOSHUTENbHbLIX MHBECTULMNA,

3a UCKJTIOHEHMEM OOMNOSHUTESNBHBIX yenyr [T,
OKasbIlBaeMbIX MOAPSAHON OopraHn3aumen (MeHee 4em 3a
15 ponn. CLLUA/geHb).

2. MNMepexopm, K MECTHOMY MOCTAaBLUMKY pacTBOpUTENS
rJINHUCTOM KOPKU U CBA3aHHbIE C 3TUM N3MEHEHUS
KOHCTPYKLUN BHYTPEHHEN 4YacTn KOJIOHHbI

MepBble 'C BblM NPOBYPEHDLI C NCMOB30BAHMEM
KUCNOTHOIO PacTBOPUTENS OT 3apyDeXKHOroO
nocTaBLLmka. CTOMMOCTb ero 6bii1a BbICOKa, YTO
BbIHyaunio Clr peannsoBaTe CUCTEMY «3arjlyLLIEHHOMO
XBOCTOBMKa» B HEOOCa)KEHHOM CTBOJIE B LIENAX
yMeHbLLEHNST obbema 3akadku. CrM obbeamHmia
YCUNS C MECTHBIM MOCTABLLMKOM B LENSX NOSIyHEHNS
nNpoTOTUNA CReLUManM3npoBaHHoOn npoaykummn. MNon
PYKOBOACTBOM PyMmbl TEXO0roB no godbibe Cr14
Obl NPOBEAEHb! UCTIbITAHNS, Pe3ySibTaTbl KOTOPbIX
npvBedeHbl B TabnmLEe HUKe.

CyLlecTBEHHas 3KOHOMMS 3aTpaT, OOCTUrHyTas 3a CYeT
nepexona Ha NPOAyKLMIO MECTHOrO NPON3BOACTBA,
no3Bo/IUMa OTAENY TEXHUYECKOrO NMPOeKTMPOBaHNS
BEPHYTbCA K KOHCTPYKLMM
nepdopupoBaHHOro
XBOCTOBMKa 6e3

Wcnonb3oBaHue TeXHOMOrMmn
«3arslyLLeHHOro nepdoopMpoBaHHOIo

change to inner string design

Initial Hz wells were drilled using an acid breaker from
international provider, which was expensive and forced
SPD to deploy the open hole “plugged liner” system
to limit the consumption. SPD joint forces with a local
supplier to developed a tailor-made prototype product.
Under the supervision of SPD Production technology
group, trials were conducted using and the results are
tabulated in the table below.

The substantial cost savings achieved by moving to

the local product enabled the front end engineering

team to develop an inner-string design, eliminating the
need to do an extra run in the hole. The simplified drilling
operation reduced the drilling duration by 36 hours, which is
equivalent to a 6% reduction in total UDC for the Hz wells.

3. Use of engineering software

SPD has optimized the use of engineering software and
trained all field personnel on torque and drag so that they
could model these parameters for the casing. Real time
monitoring is not needed in vertical or deviated wells but
is critical for Hz wells in order to understand if the casing
is going down smoothly in the well or is picking up drag
as it descends, which indicates a problem.

4. Redesign of drilling fluid system for

intermediate section

Observations of the drilling performance showed
significant time was spent doing wiper trips to clean the
hole prior to running the casing due to poor inhibition
and high clay content in the mud. Using the solid control
equipment, the majority of the low gravity clay solid
was removed by increasing the inhibition and the clay
coagulation chemical. As a result fewer wiper trips were
required and this reduced the drilling duration by an
average of 12 hours per well. The savings due to the
shorter drilling duration compared to the cost of the
mud properties upgrade yielded a return of 6 times the
investment for this initiative alone.

Commercial Initiatives to Drive Down UDC

Wcnonb3oBaHne TexHONOMMn
«XBOCTOBMKA C BHYyTPEHHeNn

700m rC o
3arnyLek 1 nsbexartb 700 m Hz o CREEEIEE ___ . konoHHow HK”T»
HEOBXOAVMOro AN Using “plugged liner” technology Using “inner-string liner” technology
cbutna 3arnyLex Crno 0O6bem (M%) Volume, m? 0O6bem (M%) Volume, m?
CokpallieHue onepaviui 3apyGexHbiii

KUCJ1I0THbIN
NMO3BOSINIO CHN3UTB paBKIKUTENb 7m? 100% 10m?3 150%
NnpoAOCJIKUTENIbHOCTb International Acid
6ypeHns Ha 36 Yacos, Breaker
YTO PaBHOCUITBHO 6% MecTHeIi1 NocTaBLLMK

6 9 nportoTuvna

COKpaLLeHMO O0LLeEN nyMMbI pamxumKUTENs s 33 Tomé o
UDC ropusoHTasbHOM Local Provider m o m 50%
CKBKUMHbI. Prototype Breaker
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3. Ucnonb3oBaHMe MHXXEHEPHOro

nporpamMmmHoro obecneyeHus

ClNaO onTMmaMpoBana Mcnosib30BaHNE UHXEHEPHOro
NPOrpaMMHOro obecrneveHnst 3a CHeT AOMNOHUTENBHOIO
0byyeHMst 4N NepcoHana Ha MeCTOPOXAEHUM MO
MOOENNPOBAHNIO OCEBbIX U CKPYYMBAKOLLIMX HArpPy30K
Ha obcagHyto U BYPUIbHYIO KOMOHHY. B BepTUKabHbIX
WV HaKJTOHHO-HaMNPaBIEHHbIX CKBaXKMHAaX MOHUTORUHI
N KaIMBPOBKa B peaslbHOM BPEMEHWN MOTMYT He
Tpebosatbcs, 0gHaKko B [[C 3TO KPUTUHECKM BaXKHbIE
napamMeTpbl 4719 NOHVUMaHWS COCTOSHMS CTBONA
CKB2XXVIHbI 1 HANNYUSI OCIIOXKHEHWI MPU CYyCKe.

4. N3meHeHune peuenTypbl 6ypoBOro pacteopa

OJ19 TPAHCNOPTHOMN CEKLUM Mo, SKCryaTaLuOHHY0
KOJIOHHY

HabntogeHns 3a nokadatenaMmm ahpekTNBHOCTA
BypeHnsa NPOAEMOHCTPUPOBAIU, YTO 3HAUNTETBHOE
BpEMS 3aTpavrBasioChb Ha LWABIOHUPOBKY 1
CTBOJ1a Mepef, CNyckomM obcaaHom

KOJIOHHbI 32 CHET C1aboro MHrIMBUPoBaHUS
1 YBEIMYEHWS 3aLLTaMOBOHHOCTM CTBOA
CKBaXKMHbI. /lcnonbsyst obopyaoBaHme

MO KOHTPOJTIO COAEPXaHNSA TBEPAbIX
4YacTuL, yOanock YCTPaHUTb 60SIbLLYIO
4YacCTb YacCTUL, FIMHBI MaJSTON NMAIOTHOCTH,
MOBbICVB NHMOUPOBaHME 1 YBENNYMB
nogady XxvMpeareHTa oJis Koaryasaumm
rvHbl. Kak pesynstaT yMeHbLUWIach
Bpems Ha ClNO onsa wabnoHNPOBKK, YTO
COKPaTU/IO MPOAO/IKUTENBHOCTL BYPEHNS
B cpefHeM Ha 12 4yacoB Ha 1 CKBaXKMHY. q
OKOHOMUS 3a CHET COKpaLLleHUs
NPOAO/KUTENBHOCTU BypeHVs Mpun 1

300X

180X

Fueled by the success of the technological advances
and the negotiations for breaker fluid, SPD pursued
commercial avenues to further drive down the UDC.
Even though SPD was ranked no. 1 in cost per

meter metrics against international benchmark, and

was already working with a high quality international
directional drilling service provider, a decision was taken
to retender the directional drilling contract. This was
justified based on Gazprom Neft Basin benchmarking,
which showed a potential for cost improvement. Despite
some organizational resistance to the initiative given

the already solid performance, the retendering led to
commercial cost savings on each well. Directional drilling
costs dropped by almost 30%.

In addition, the new contracts have been drawn up

with a guarantee of results as opposed to guarantee

of service. This is a new approach for SPD and has
been adopted to ensure well quality is maintained. Two

120X

90X
55X 52X 50X
25X
15X
2X
T T T -—v—_—\

CPaBHEHNM CO CTOUMOCTbIO YITyYLLIEHHOrO
pacTBopa NpuHecna 6-kKpaTHyto
peHTabeNbHOCTb KanuTaroBIOXEHN
JMLLIb AN AaHHOW KaTeropun.

Salym

Puc. 4: CtonmocTb HanpaeneHHoro bypenus B ClM no cpaBHEHMIO C
3apyBeXKHbIMM KOMMAAHUSMN
Fig 4: SPD benchmarked for directional drilling services cost against

international industry benchmark

KomMmmepueckne nHmumaTtmebl Nno

cHxkeHuto UDC

BOOXHOBMBLUNCH YCMEXOM TEXHOMOMMYECKOrO Nporpecca
1 peadybTatamMmm MMNOPTO3aMELLEHNSPACTBOPUTENS
rAvHUCTOM KopkmM, CI ABVHYIACb MO KOMMERYECKUM
penbcam Ha NyTu K OaSIbHENLLEMY CHUXEHUIO

UDC. Jaxxe HecMoTpsa Ha To, yto Cl1 sanana

1-e MECTO B CpaBHEHWNW Cpeaun 3apybexHbIX
KOMMaHUM Mo nokasaTensm CTOMMOCTU Ha 1

METP MPOXOAKM 1N MMeSa OOroBOP C 3apyBeXXHbIM
MOCTaBLLMKOM BbICOKOKAYECTBEHHbIX YCYr MO
HanpaBeHHOMY OypPeHUIO, ObINI0 MPUHATO peLleHne

O MPOBeAEeHW MOBTOPHOIO TeHAepa No AaHHOMY

Buay ycnyr. O60CHOBaHMEM A1 STOrO MOCAYXKWIT
COMOCTaBUTENBbHBIM aHaNM3, NPOBEAEHHbIN CPEAN
JOYEepPHMX OBLLIECTB KOMMNaHuM “Fasnpom HedTb”,
KOTOPbIV NoKa3aa NoTeHUMan ans yayyleHu no

www.rogtecmagazine.com

contractors have been appointed simultaneously where
rigs are being split to foster competition between the
contractors and make use of the large number of rigs
available. Rig allocation will be revisited every 6 months
and re-allocated depending on contractor performance.

The commercial initiatives delivered approximately 10%
costs saving per Hz well and a UDC reduction of about 3%.

The Results - Improved Hz Economical Performance
In almost every area, the Hz wells are delivering value to
investors in terms of production and financial performance.
The average well duration has come down from the
original 20 to 30 days to a figure of 15, which is much
closer to the average duration for a standard well.

In mid 2017, a single well was drilled in 13.5 days at
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CTOMMOCTU. HecMoTps Ha HekoTopoe
50

AHn Ha o6bekTe - Days on Location

conpoTuBieHNE 3TOW MHMLMAaTVBE °

BHYTPW OpraHusauunm, B pesybrarte
40

NMOBTOPHOIO NPOBeAeHWs TeHaepa
6bl1a OOCTUrHYTa KOMMepYecKkast .

o 30
OKOHOMU4A 3aTpaT Ha KaxKO0oW CKBa>KNHE.

CTOMMOCTb Hanpas/ieHHOro BypeHns 20

ynana no4ytn Ha 30%.

KpOMe TOro, HoBble OOroBOPbLI Obln

COCTaBNEHbI C YCNOBUEM rapaHTum 0 ‘
PE3YNbTATOB, a He rapaHTUN YCyr. 0 5
9710 HoBbIM ang CM noaxop,
KOTOPbIN ObIT MPUHAT 415 TOro,
4TOObI O6ECNEUNTL NOAAEPKAHNE
Ka4yecTBa CKBaXkKMH. HasHaueHb!
OBa nogpsaYvKa OgHOBPEMEHHO,

10

15 20 25 30 35 40 45 50 55

Puc. 5: DOL (oHn Ha 06bekTe) NOKasblBaET NPOAO/IKUTENBHOCTL OYypPeHUs
rOPU30HTasIbHbIX CKBaXKH
Fig 5: DOL (days on location) shows the duration of the horizontal wells.

Normalised Cost
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OygeT nepecMaTpmBaTbCa Kaxkable 6
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MECSALIEB U nepepacnpenessiTbCs B

3aBMCYMOCTM OT NokasaTesien pa6OTbI 0 ‘
nogpsaaHbIX OpI'aHI/I3aLI,I/II7I.

KoMmepyeckmne MHALMAaTKBBI
obecnedniv SKOHOMUIO B pasmepe
npubnnanTensHo 10% Ha ogHy C w

cHmxeHve UDC npumepHo Ha 3%. 180

T T T T T
20 30

Well Count

Puc. 6: [NocTosHHbIE ynyylleHns no ctoumoctu 'C
Fig 6: Continuous improvement in Hz well cost

Normalised UDC

160

PesynbTathbl — yiydlleHne prHaHCOBbIX

rnokasaresen FOPN30OHTaJIbHbIX CKBa>KNH 140

120
100

C TOYKN 3peHns 0obblum 1 hmHaHcos [[C

80

MPUHOCAT OOMNOSHUTESIbHYO LeHHOCTb OJ14 0

KOMIMaHWK NMoYT MO BCEM HarnpabBJIEHNAM.

40

20

CpeaHas NpoOo/MKUTENbHOCTb 0o

A
A N\
A A, A
WA " VAL \//\'/L‘—L,V

OypeHNs CKBaXKMHbI COKpaTuiach ¢ 0
nepBoHadvasibHbIX 20-30 CyTOK A0
nokasarend B 15 cyToK, 4To ropasno
OMKe K CPeaHEN MPOOO/HIKUTEBHOCTA
OypeHnsa CTaHAAPTHOW CKBaXKWHbI. B
cepeamHe 2017 r. oANHOYHas CKBaXkKMHa
6blna npobypeHa 3a 13,5 CyTOK CO CKOPOCTLIO 2,78
cyTok Ha 1 000 M. CpedHsist CKOPOCTb MPOXOOAKN
CTaHOAPTHbIX CKBaXKWH cocTaBiseT 2,5 cyTok Ha 1 000
M, a LieNneBon nokasartesb No ckopocTy ans I'C Ha 2017
r. coctaBnsaet 4,5 cytok Ha 1 000 m.

MNepBoHa4anbHO cToMMOCTb ['C 3HaUMTENBHO
npeBbilLana CTOMMOCTb CTaHAAPTHOW (B OCHOBHOM 3a
CYET 3aTpar, CBA3AHHbIX CO BPEMEHEM), OOHAKO TPEeHM,
Ha pucC. 6 MOKa3blBaeT, YTO CTOMMOCTb YKa3aHHbIX
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20 30

Well Count

40 50

Puc. 7: TocTosHHble yny4weHnsa no UDC T'C
Fig 7: Continuous improvement in HZ well UDC

a rate of 2.78 days per 1000 m. Standard wells are
drilled at an average rate of 2.5 days per 1000 m and
the 2017 target rate for Hz wells was set at 4.5 days
per 1000m.

Initial Hz well costs were largely more expensive than a
standard well (mostly due to time related cost), but the
trend in figure 6 shows that these wells have reduced
in cost by 35%, placing them now 40% over standard
well costs.
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CKB2XXWMH CHM3MIach Ha 35% T 1 Tenepb NpesbilaeT
CTOVMMOCTb CTaHAAPTHbIX CKBaXKNH Ha 40%.
MapannensHo ¢ atum UDC MC yoanocb yMEHbLINTb

Ha 20%. Bonee »xeCTkMe yCNoBMs KOMIEKTOPA U

Bonee CNoXXHOE PaCMONIOXKEHNE CKBXKMH MPUBENN K
MOCTENEHHOMY CHVDKEHMIO MEPBOHAaYa/IbHbIX TEMIMOB,
NOSTOMY CHWDKEHWE 3aTpaT He oTpasmnock Ha Bce 100%
B ymMeHbLUeHun UDC.

CpaBHeHne adpPEKTUBHOCTN FOPUSOHTASTbHbIX
M cTaHOAPTHbIX CKBaXXUH

B cBeTe NpOaEMOHCTPUPOBAHHbIX YTyYLLEHWI, BaXKHO
NOHATb adhekTrBHOCTL ['C Ha hoHe CTaHAAPTHbLIX
CKBa2XXWH. Bbl10 NpoBefeHo CpaBHEHME NokasaTenen
no 46 hakTn4ecky ocBoeHHbIM 'C ¢ 39 cTaHoapTHbIMK
CKBaXXMHaMW, MPOOYPEHHBIMX B TO XX BPeMsi Ha TeX Xe
yyacTKax MecTopoxxaeHu. CpaBHEHNE OCTOXHAETCS
TEM, YTO MEOSIOMMHECKIME YCTOBMS OT/INYAOTCH AaXKE B
npeaenax OfiHoOro 1 TOro XKe y4acTKa, a CTaHaapTHble
CKBaXKVHbI MPENMYLLIECTBEHHO HaLlefieHbl Ha BObLLIYIO
TOMLMHY NPOAYKTMBHOIO NacTta. 910 00yC/I0BAEHO

TEM, YTO B nfiacTe ¢ 60/IbLUEN TONWMHOM BCTPEYAETCS
Bosbliee YMCIo 6apbepoB A1 BERTUKASILHOMO NMPUTOKA,
YTO OTPULIATENBHO BAUSIET HE TOMBbKO Ha MPOAYKTUBHOCTL
'C, HO 1 Ha KOO PULMEHT N3BEYEHUS HETY B
pesynbTare HaM4MS HeQPEHNPOBaHHBIX 0ObeMoB. s
afexeaTHoro conoctasneHns ['C 1 cTaHOaPTHbIX CKBaXKMH
B CXOOHbIX FEONTIOMMYECKMX YCIOBUSX, Oblna gobaBneHa
TpeTba kateropus, «CTaHOapPTHbIE CKBEXKMHbI CO
CXOOHbIMW HedTeHaChILLIEHHbIMW TONLLWHaMK (HHT)» (18
CKBaXKVH), MyTEM UCKITFOYEHNS 21 CTaHOapTHOW CKBaXKMHbI
C 60bLLIOV MOLLHOCTBIO MPOAYKTUBHOMO nnacta. [daHHas
KaTeropus UCrosib30Bas1aCh B KAYECTBE NCXOOHOM TOYKM
0J19 CpaBHEHWSI moKasartesnen.

250%

In parallel the UDC of Hz wells has seen a reduction of
20%. Tougher reservoir properties and more difficult well
placement have led to a gradual reduction in initial rate,
hence the cost reduction did not 100% materialized in
UDC reduction.

Hz vs Vertical Wells Performance

In light if the improvement shown, it is critical for SPD
to understand the comparison of performance of 46
actual completed horizontal wells to 39 standard wells
drilled at the same time in the same areas of fields.
Comparison is complicated by the fact that geological
conditions vary even within single area, and standard
wells targeted mostly zones with higher net pay. This is
because thicker reservoirs have more barriers to vertical
flow, which negatively impact not only productivity of
horizontal wells, but also recovery factor as a result of
not drained volumes of oil. For proper comparison of
Hz and standard wells in similar geological conditions
— a third category “Standard Wells with similar Net
Pay” was added by excluding 21 standard well with
high net pay. This category was used as baseline for
performance comparison.

Some key observation from that comparison:
e Hz wells provide higher productivity, more than twice
outperforming standard wells in similar net pay zones

e Since Hz wells cost only about 40% more than
standard wells — fast-producing Hz wells pay back 40%
earlier than standard wells in similar net pay zones and
even 20% earlier than all standard wells with 75%-thicker
net pay

CpaBHeHme CTaHOAPTHbIX N FOPU30OHTAJIbHbIX CKBa>XUH

Standard Wells vs Horizontal Wells

OcHoBHble BbIBOApI U3 cpaBHeHus (Puic. 8):
e [C obecrnewBaroT 60/1e€ BbICOKYHO

0,
NPOAYKTMBHOCTL, KOTopas 6osee 200%

4YeM BOBOE NpeBOoCXoOuT nokasaresim

150%
CTaHOaPTHbIX CKBAXKWH CO CXOOHbIMM HHT

e [lockosbky cTommocTb 'C

Bcero Ha 40% Bbille CTOMMOCTU
cTaHaapTHbIX, [C ¢ BbICOKMMM TEMMamm
006bIun okynatoTes Ha 40% paHblue
CTaHOAPTHbIX CO cxopHbiMu HHT v gake 0%

100%

50%

HHT Debut Cpok W3Bn. NPV PI uDC
Ha 20% paHbLLe, YeM BCe CTaHOapTHble NetPay  HedT CAPEX okynaemocT 3anac
CKBaXKMHbI C TOMLMHOM NPOOYKTUBHOIO Initial Oll Years to Pay Ultimate
0 Rate Back Recovery
nnacta Ha 75% 6onblLue
e [C obecneumBaroT bosibLLUVE ] CTaHOapTHbIe CKBaXWHBbI ] CTaHaapTHbIe CKBaXWHbI CO ] opu3oHTaNnbHbIe CKBaXKMUHbI
Standard Wells cxogHbiMn HHT Horizontal Wells

N3BJIEKAEMbIE 3anachl Ha 1 CKBaXKNHY
(MprmMepHO Ha 50% BbiLLE CTaHOAPTHbLIX
CKBaXXVH €O cxoaHbiMmn HHT 1 Ha 20%
BbllLe BCEX CTaHOAPTHbLIX CKBaXKMH

Standard Wells with similar Net Pay

Puc. 8: CpasHeHne nokasarenen 46 daktndeckmnx I'C ¢ 39 ctaHgapTHbIMA
CKBaXKMHaMM Ha TeX Xe ydacTkax 1 18 cTaHaapTHbIMU CKBaXKMHAMK CO

C TOJILMHOM NPOOYKTUBHOIO nnacTa
1, COOTBETCTBEHHO, MJIOTHOCTHLIO
reosIornyeckmx 3anacos, Ha 75%
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CXOOHbIMW TOMLLIMHAMW MiacTa
Fig 8: Performance comparison of 46 actual Hz wells against 39 standard wells
in same areas and 18 standard wells in same areas with similar net pay
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BosbLUe) — 3a cHeT 60bLLUEN MIoWAaaM OPEHVPOBAHUS

e B peaynbtaTte atoro 3HadeHnsa NPV, Pln UDC y I'C
BblLLE, YEM Y CTaHOAPTHbIX CKBaXXWH CO CXOAHbIMU HHT.
NPV 'C aBnsieTcsa HaMBbICLIMM MO BCEM KaTEropusim

3a CHET Hausy4Llen NPOAYKTMBHOCTY 1 N3BIEKAEMbIX
3anacoB Ha CKBaXKVHY

3aknto4veHue

Ons Cr 66110 BaXKHO NokasaTb, YTO HECMOTPS

Ha 60J1ee BbICOKYK CTOMMOCTb, FOPU30OHTasIbHbIE
CKBaYKMHbI SBNSAIOTCS MPUOPUTETHBLIM NHCTPYMEHTOM
019 pas3paboTkm y4acTKoOB C HU3kMMK HHT 1 yaaneHHbIx
30H. 'C obecrneunBatoT DOMbLLVE N3BIEKAEMbIE 3anachl
n NPV Ha ckBaxxuHy — 6narogaps 60/blel nioLaam
30Hb! IPEHNPOBAHNSI.

Mocne Toro, Kak Ha MpoTshkenun 10 feT Bbun
peann3oBaHbl MHBECTULIMM MUPOBOMO Kilacca B 06/1acTu
CTaHOapTHbIX CckBaxKWH, CI/ 3a napy NeT yoanochb
CO30aTh eLle MHCTPYMEHT MHBECTULMIA MUPOBOMO Klacca
0151 HOBOIO TUMa CKBavKMH, KOTOPbIN CTaHET MpeocbiagaTth
Mo Mepe yxyadLeHNs CBONCTB AOCTYMHbIX PE3EPBYapOB.

Cnenytowlen 3agadven ana ClN cTaHeT nogaep>xaHve
OOCTUrHYTOW Ha CEeroaHALLIHNA AeHb AOXOOHOCTY B
npoLiecce O0CTyna K KOMJIeKTopaMm BO Bce boniee
CNOXHbIX YCA0BUSIX (BCE MeHbLLIEE 3HaYeHe Kh).

B ykazaHHbIX YCNoBUsX OTAeNy reooruv n oTaeny
TEXHUYECKOrO MPOEKTUPOBAHNSA CKBaXKMH HEODXOAMMO
BECTU COBMECTHYIO PaboTy MO MOAAEPIKAHMIO HUSKIMX
3HaveHu UDC 3a CHET MOCTOSIHHOIO CHKEHNS
N3OEPXKEK MPY MOMOLLIM yAELLEBNIEHVS ON3aNHA CKBaKIMH,
YOJIHEHUS FOPUSOHTAUTbHBIX YHACTKOB /151 MOBbILLEHNS]
OPEHNPOBAHMS UM UCKYCCTBEHHOMO MOBbILLIEHNS Kh ¢
MNPUMEHEHVEM TEXHONOMM MHOrOCTYneHYaToro PI.

BbipakeHne Nnpu3HaTesibHOCTU

ABTOpPbI XO0TENM 6bl NOBIAroAapUTL PYKOBOACTBO
komMnaHum ClN 3a nogaep»xky nybnmkaumm HacToALEN
ctatbh. OTOENBHO XO4eTCa nobnarogapuTe Anexkces
"oB3uya, reHepanbHoro ampektopa Cll1, Skosa
BonokutnHa, HavanbHMKa ynpaBneHns reonornm u
pPaspPaboTKM MECTOPOXAEHNA, U VIHHY BaoenbmaH,
PYKOBOOMTENS OTAE1a reo1oropa3seqoyHbiX paboT U
nnaHMpPOBaHUS pas3paboTKU.

ABTOPbI XOTENM Bbl TAKXE OTMETUTH [OCTVKEHNS
KOMaH[bl Ha MECTOPOXAEHUN B XO€ YCMELLHOWM
peann3aumn. KomaHga Ha MectopoXaeHun 6asmpyetcs
B CasibiIMe 1 BKIIKOHaET B CeOH BbICOKOKIACCHbIX
npodeccrnoHanoB B 061acTy BypeHns 1 reonornm,
KOTOPbIX BO3r1aBNatoT Butanuin MUTROLLKUH 1 AHOPEN
KobblnkuH (reonorus), AHc bpymmensmar v LLoH
Maklepk (bypeHue). bes nx HaBbIKOB 11 CMOCOBHOCTEWN
ClNA He yoanock 6bl 4OCTUYb CTOJIb BbICOKMX
pe3yibTaToB B 06/1aCTV rOPU30OHTasIbHbIX CKBaXKUH.
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e Hz wells provide higher ultimate recovery per well
(about 50% on top of standard wells in similar net pay
zones and 20% higher than all standard wells with
75%-thicker net pay and hence STOIIP density) —
because of larger drainage area

e higher than standard wells in similar net pay zones.
NPV of Hz wells is highest of all categories due to best
productivity and ultimate recovery

Conclusion

It was important for SPD to demonstrate that despite
the higher cost, HZ wells are the investment of choice
in low pay net zone and for difficult well placement.
Hz wells provide higher reserves and NPV per well -
thanks to larger drainage area and for lower net

pay zones.

After delivering 10 years of world class investment with
their standards wells, SPD managed, in couple of years,
to create another world class investment for a new type
of well that will become predominant as the accessible
reservoir properties worsen.

The next challenge for SPD will be to maintain the

return achieved so far while always accessing more

and more difficult reservoir conditions (lower and lower
Kh). Under these conditions, the Subsurface Team

and Front End Design Team need to continue to work
together to sustain UDC down through continuous cost
improvements with cheaper well design, longer horizontal
for higher drainage or increase the Kh artificially through
multistage fracc technology.
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