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Mepen Tem kak B anpene 2004 r. Ha4anucb BypoBble paboTbl, Hbinn
npoaHanu3npoBaHbl poccuiickre bypoBble METOANKW, 060opynoBaHme

1 matepuansl. [poBeaeHVe aHany3a 3aHANO OKOIO roAa M BKII0Haro
perynApHble Bble3abl Ha 06beKTbI B Cubnpb. Ha ocHoBe pesynbtaTtoB
npoBefeHHOro aHanm3aa 6bina paspaboTaHa cTparerma CTpomTenscTea
CKBaXXWH, KOTOpaA npeaycmaTtpusana LWMpoKoe UCMonb30BaHne
poccuickmx GypoBbIX MaTepuarnos, COBPEMEHHOTO 6ypoBOro 060pynoBaHusA
POCCUINCKOro NPON3BOACTBA, BKIItoYaA BypoBble YyCTaHOBKM YpanmMalu
BY3900 v BY4500, 1 cepBUCHBIX YCNyr POCCUNCKUX KOMMaHWIA, a Takxe
codeTaHvie Ux ¢ 3anaaHbiM 060pyaoBaHNEM W YCITyraMm, KOTOPbIE MO3BOMAT
[0BUTECA MaKcUMaribHOM 3hOEKTUBHOCTU NPY CTPOUTENBECTBE CKBAXKMH.
B kayecTBe npvmepa MOXHO NPUBECTUN MPUMEHEHVE BEPXHUX MPUBOLOB,
060opynoBaHNA 04MCTKY BypoBOro pacTBopa, BbICOKOIEEKTUBHDBIX
3a60iiHbIX ABMraTenemn u cuctTem TeneMeTpumn B npouecce bypeHus
3anagHoro Npov3BoACTBa.

BypoBble ycTaHOBKM paboTatoT Mo KOHTpakTam C MOAEHHOW ONnaToi.
OTaen npoekTupoBaHuA ckBaxxuH CI[ cnocobcTByeT onTvMM3aumm
6ypoBbIX paboT M MEPOMNPUATUIA MO TEXHNKE 6E30MacHOCTU 1 OXpaHe
OKpY>KatoLLie cpeabl 3a CHET BHeApPeHNA (MPMEHHOTO npoLiecca
komnaHum LWenn “Drilling the Limit” (OnTymm3auma KOHCTPYKLUMK 1
PexXnUMoB BypeHNA, CHUXKEHNEe 3aTpaT Ha CTPOMTENbCTBO CKBaXKWHDI).

[ByxneTHWiA onbIT GypeHna Ha CanbIMCKOM MECTOPOXAEHUN
NPOAEMOHCTPUPOBAST 3HAYUTESBHBIE MPEVMYLLECTBA, 06ecreunBaemble
3a CHeT TLaTebHOM BbiGopa CTpaTerum CTPOMTENbCTBA CKBaXKMH,

4TO NO3BOMNUMO AOBUTLCA MaKCUMaTbHOW 3GPEKTUBHOCTU

NPy OAHOBPEMEHHOM CHUXXEHWM CTOUMOCTU BypoBbIX paboT 1
MPUPOAOOXPAHHBIX MEPOMPUATHIA.

B koHue 2002 r. oba akumoHepa coBmecTHoro npeanpuatva Cra
BbIpa3unn TBepaoe HamepeHue paspabatbiBatb 3ananHo-Canbimckoe,
BepxHe-CanbiMckoe 1 Bapenbinckoe mectopoxaeHua. B ceHTAbpe
2003 r. 6bI510 MPUHATO OKOHYaTesIbHOE peLLeHne 06 MHBECTULIMAX.
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Before drilling operations started in April 2004, the Russian well
construction practices, materials and drilling equipment were studied. The
study lasted for about one year and involved frequent site visits to Siberia.
Based on the findings, a well construction strategy was developed that

is based largely on Russian well construction materials, top end Russian
drilling equipment, such as the Uralmash BU 3900 and 4500 drilling

rigs, Russian Qil field services, and combines them with those Western
services and equipment that offer a clear advantage on overall drilling
performance. Examples are utilization of Western top drives, solids control
equipment and performance downhole motors and MWD systems.

The rigs are operating on day rate contracts, with the SPD well
engineering department driving the operational and HSE performance
through the strict application of the Shell Trademarked “Drilling the Limit”
performance process.

After 2 years of drilling it has become clear that this carefully selected
well construction strategy brought SPD best in class drilling and HSE
performance.

At the end of 2002 it became clear that both shareholders of the SPD
Joint Venture had a firm desire to develop the West Salym, Upper Salym
and Vadelyp oil fields. The Final Investment Decision (FID) was made

in September 2003. The task that lay ahead for the Well Engineering
department was to drill and complete more than 500 wells over a

6 year period. In the Joint Venture agreement it was stipulated that
Shell quality and HSE standards apply for SPD. License commitments
forced a rapid mobilization during the 2003/2004 winter period and
drilling began in West Salym and Upper Salym in April and June 2004
respectively.

In order to achieve the targets set by both shareholders, the low cost
culture applied in many Russian drilling operations had to be combined
with increased well quality, improved drilling performance and improved



Mepen OTaenom NpoeKTUpPOBaHNA CKBaXKUH BCTas1a 3a4a4a B TeHeHue

6 neT NpoBypuUTb 1 3anyCTUTb B aKCryataumio cabille 500 CKBaXKMH.

B cornatuerum o cosganum coBmecTHoro npeanpuatua (CIM) 6bino
3aABMEHO O TOM, YTO MPU OCYLLECTBEHUM CBOEW aeATensHocTu CIf,
6yneT vcnonb3oBaTb CTaHAaPThI LLlenn no kavecTBy paboT, TEXHUKE
6e30MacHOCTH 1 OXpaHe OKpy>KatoLLen cpeapl. B cootseTcTBIUM CO
B3ATbIMW Ha cebA Mo NMULEH3VOHHOMY cornatleHnto obasaTtenscteamy Crj
Npu1LLIoch B 3uMHWIA neprop, 2003-2004 rT. 6bICTPO NPOBECTM NOAFOTOBKY K
Hayany paboT 1 y>xe B anpene Ha4yatb GypeHne Ha 3anaaHo-CarnbiMckoMm, a
B UIOHE - Ha BepxHe-CaibIMCKOM MECTOPOXAEHUAX.

[InA fOCTMXKEHNA NOCTaBNEHHbIX aKLMOHepamm Lienen, NpuLLIioch
HaxoauTb 6anaHc Mexay CTPeMIEHNeM POCCUNCKMX BypPOBbIX KOMMAHWI
K CHVDKEHMWIO 3aTpaT Ha BbINonHeHne 6ypoBbix paboT 1 HEO6X0ANMOCTHIO
MOBbILLEHNA Ka4eCcTBa CKBaXXWH, yBenmyeHnem appeKTMBHoCTH
6ypeHus, yny4LIeHNo MePONPUATUIA MO TEXHNKe 6e30MacHOCTM 1 oxpaHe
OKpy>KatoLen cpeabl. [na aToro 6bina paspaboTaHa HoBaA cTpaTeryA
NPOEKTUPOBAaHNA CKBaXKVNH, KOTOPaA npeaycMaTpusana obecrneyeHne
oxungaembix akuvoHepamu CI[ napaMmeTpoB CTPOALLMXCA CKBaXKWH.

TPaLMUMOHHBI® METOLMI
BLINCIHEKWE GYpPoBED Cuempm
MepBbIM LWarom B paspaboTke ctparernn bypeHna Ha Canbime ctan
aHanM3 TpaavUMOHHO MCMosb30BaBLLMXCA B 3anaaHon Cubupu
MeTOAVK BbINOMHEHUA BypoBbIX paboT, TEXHONOrUM bypeHna, npasun n
MEepOrpUATUA TEXHUKM 6e30MmacHOCTV AnA 6ypoBbIxX onepaumin.
Bbinu npoaHanuanposaHbl 6ypoBble paboTbl HA HEKOTOPOM KONNYECTBE
6YpOBbIX YCTAHOBOK, BCE N3 KOTOPbIX KPOME OAHOW ObIni CTaHAAPTHLIMK
cTaHkamum Tvna Ypanmaw 5Y3000.

PasHuua mexxay 6ypervem B 3anagHon Crvbmpn n paboTon Ha3eMHOM
6ypoBoVi yCTaHOBKM Ha 3anaje ABMAETCA BECbMa 3HAYUTENBHOMN U
XapaKTepusyeTCA pasnn4iAMI B OpraHnsaumm npoecca bypeHus,
UCMOSb3yeMblX BypoBbIX TEXHONOMMAX 1 060PYAOBaHNN.

HecomHeHHo, npu paboTe B 3anaaHoi Cubrpn 6ypoBblie TEXHOMOMN

1 060pyAOBaHMe ONTUMN3NPOBAIIUCE B TEHEHWE MHOTUX NIET MO Mepe
HaKOM/EHNA OrbITa 1 CTPOUTESbCTBA AECATKOB ThICAY CKBAXKMH
MPEUMYLLECTBEHHO B 6OMOTUCTbLIX MECTHOCTAX U B CYPOBbIX KIIMMaTUHECKUX
YCINOBMAX C AnanasoHom Temneparyp ot 35°C o 50°C. OpgHako, bbio
OTMEYEHO, HTO NP ByPEHNN MHOTUX CKBaXKUH 34€Chb HE UCMOMb30BaCh
riocnenHve 3anagHble TeXHorornieckune paspaboTki B obnactu 6ypeHua.

Hwxe npmBeaeHbl ocobeHHoCTU BypoBbIx paboT B 3anagHon Crubupu,
KOTOPbIE ObINN OTHECEHBI K MONOXNTENbHBIM MOMEHTaM:
OwenoHHaA koHurypauma 6ypoBbIX YCTAHOBOK ANA KyCTOBOTO
6ypeHunA, obneryatoLan CABMKKY GypoBON Ha CreayoLLyO CKBaXKUHY
KomnakTHoe pacnonoxeHune moaynein 6ypoBoin YCTaHOBKY,
cnocobeTaytoLiee ee ahHEKTUBHOMY YTEMIIEHUIO
3HeprocHabykeHne yCTaHOBKU obecnevnBaeTcA Yepes HaBecCHble
NWHWW aneKTponepesay
Xopolaa mexaHu3aumA paboT Ha POTOPHOM MnoLaaxe
BblicokokBanuuUmMpoBaHHbIN, OMNbITHbIA 1 TPYAONOOMBLIN NEepCcoHarn
TwaTtenbHo paspaboTaHHasa PocTexHaa3opoM cuctema obecneveHns
6e30nacHOCTU paboT 1 OXpaHbl OKpy>KatoLLen cpeabl

Hwyxe nepeuncneHbl oTpulaTenbHble MOMEHTbI:
OAHOCKOPOCTHBIE MAIOMOLLHbIE ABYXLIMANHAPOBbLIE BypOBble HAcoChl
1 0QHOCKOPOCTHaA bypoBan nebenka
OTcyTCTBMNE BO3MOXHOCTM 3DDEKTUBHOIO BpaLleHne 6ypunbHon
KOMOHHBbI
Honruii n nnoxo opraHM3oBaHHbIN Nepeesn, ¢ OAHOIO KycTa Ha Apyron
BypoBble 6puraabl He 3aKpenneHbl 3a KOHKPETHbIMU BypoBbLIMM
ycTaHOBKaMu
BypoBble ycTaHOBKW He Bceraa npuHaaiexar 6yposbiM
noapAAYnKam
3avacTyto HepoCTaTo4HO APPEKTUBHOE TEXOBCIY>KMBAHNE U HA3KOE
KayecTBO peMoHTa BypoBoro 060opyaoBaHunA
ManoaddekTBHOE 060pyaoBaHUE O4YMCTKM BypoBOro pacTeopa
KoHcTpyKkumm 6ypmBLumxcA B 3anagHon Crubrpn CKBaXKUH CHUTaIUCh
ONTUMU3NPOBAHHbIMW, OAHAKO yoaneHue 3a60A CKBaXKWHbI OT
BEPTUKASIbHOM JIMHUM M KOHTPOSTb HanpasieHnA Bbin OCNOXHEHbI

HSE performance. A new well engineering strategy was therefore
developed that supported the delivery of the wells in accordance with
shareholder expectations.

drfilling cperetion n Siberfa
The first step in the development of the drilling strategy for Salym was to
inventorise the drilling techniques, drilling technologies, safety systems
and organizations used in typical West Siberian operations.
A number of drilling operations were scouted and all but one of them
operated the traditional Uralmash BU3000 rigs.

The differences between West Siberian and typical land drilling operations
in the West are fundamental and abundant in terms of organization,
technology and equipment.

It was recognized that the technology and equipment used in Siberia has
been optimized through years of experience in drilling tens of thousands
of wells in the prevailing marshland conditions and West Siberian climate
with temperatures varying from plus 35 to minus 50 deg C. However,

it was noted that many operations had not benefited from the latest
improvements available in the global drilling industry.

The following items were seen as positive features applied in West
Siberian drilling operations:
The general pad drilling rig lay out (single train, easy to move from well
to well)
The compact rig lay out making effective winterization possible
Electricity supply through overhead power lines
Largely automated rigfloor
Highly skilled and motivated workforce
Well documented and highly developed Rostechnadzor HSE
management system

The following were the main negative features observed:
Single speed low power duplex pumps and single speed drawworks
Inability to effectively rotate the drill string
Cumbersome pad to pad movement
Crews not allocated to a specific rig
Rigs not owned by drilling contractor
Often deficient maintenance and substandard state of repair of the rigs
Poor solids control equipment

The well design in Western Siberia were considered optimized, but vertical
step out and directional control was very limited due to the inability to
effectively rotate the drill string, use of roler cone bits on turbines and the
use of single shots to directionally control the well. This drilling method
involves frequent round trips. Advanced Measuring While Drilling (MWD)
systems in combination with high power downhole motors were used in
Western Siberia but all too often drilling performance was disappointing
due to the inability of the undersized rig pumps to deliver the required
hydraulic power to the downhole motor and the high solids content in the
drilling fluid.

Drilling rates through the soft West Siberian formations on the well with
small outstep were very high, and together with the low base cost of the rig
and drilling services resulted in wells delivered at a very competitive price.
Many wells had high downhole position uncertainty, a high dogleg well
shape, and cement quality issues. This resulted in higher OPEX costs and
reduced oil recovery rates from the reservoir.

BU 3000 rigs are of old design and many of those seen suffered from

lack of maintenance. The crews were very skilled and more than aware

of the occupational risks. As a result the safety performance on these

rigs was generally much better then expected. The Rostechnadzor rules
for the oil and gas industry were seen to be extensive and prescriptive,

but addressed the critical elements of an HSE (Health, Safety and
Environment) Management System. However, at times the effectiveness of
the system could be improved by focusing on the dissemination of learning
from incidents instead of a preoccupation with blame.

Turnkey drilling is the norm in Western Siberia and the drilling operation is

fully organized by the drilling contractor that executes the drilling program
developed by a third party Design Institute. Involvement of the operator is
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13-32 HEBO3MOXHOCTU 3ChPEKTUBHOIO BpaLLeHNe BypuribHON KOMOHHbI,
NPYMEHEHWA LLIAPOLLEYHbBIX AOMOT C PONMKOBBIMM Oriopamu npu GypeHnm
Typbobypamu, a Takxke NCronb30BaHWUA OAHOTOHEYHON (OUCKPETHOM)
NHKNUHOMETPUIA. |-|pI/I ncnonb3oBaHUN O,D.HOTO‘-{G‘-IHOI?I WNHKNUHOMETPpUnN
YBENNYNBAETCA KONIMYECTBO CMYyCKO-NMOABEMHbIX onepaumi. B

3anagHon Cvbupy NPUMEHANCH U HOBENLLINE TENEMETPUYECKUE
cUCTeMbI AnA n3MepeHna B npotecce 6ypeHna (MWD) B codeTaHnm ¢
BbICOKO3(h(hEKTUBHBbIMM 3a60MHbIMM Auratenami. OgHako npy 3ToM
3hhEKTUBHOCTL NX MPUMEHEHNA 3a4aCTYIO OKa3blBas1aCh HXKE OXVAAHN
13-3a HECMOCOBHOCTY MasIoOMOLLIHbIX 6ypOBbIX HACOCOB 06ecneUnTb
HeobXoAVMbI YPOBEHb NoAaYM NPOMBIBOYHON XXUAKOCTY AnA HOPMaIbHOM
paboTbl 3a60MHbIX ABUraTeNen, a Takke 13-3a BbICOKOrO CoaepkaHna

B pacTeope TBepaon asbl. CkopocTn GypeHnA B MArKUX nopoaax

B 3anaaHon Cubmpn B CKBaXKMHaxX ¢ HEBOMbLLUMM 0TX0A0M 3a60A OT
BEPTVIKa/M BbIniv 04EHb BbICOKVMM, HTO B COHETAHNN C HU3KOM 6a30BOM
CTOMMOCTbIO BypOBOM YCTaHOBKU 1 BypoBbIX paboT obecneunsasnio
[0BOMBbHO HU3KYHO CTOMMOCTb CTPOUTENLCTBA CKBaXKMH. Ha MHOrmX
CKBa>KMHaX BO3HVKaIIM NPO6/eMbl C HETOYHBLIM OMPEAENIEHNEM TPAEKTOPUM
CTBOMa, 06pa3oBaHNEM YHACTKOB C BOMbLLMM UCKPUBIIEHUEM, a TaKKe
HEeKa4eCTBEHHbIM LIEMEHTUPOBaHNEM. OTO NMPUBOAUIO K YBENNYEHMIO
3KCMITyaTauUMOHHbBIX 3aTPaT U CHDKEHWIO KO3hULIMEHTOB HEDTEOTAAM
npu pa3paboTke MECTOPOXKAEHMIA.

Wcnonb3oBanucb yctaHoBku BY 3000 cTapbix KOHCTPYKLWNA, 1 UX
Texo6CNy>XMBaHNE 1 PEMOHT 3a4acTyto NPOVM3BOANIIMCE HEKAYECTBEHHO M
B HEOOCTATOMHbIX 06bemax. Ksanndukauma nepcoHana 6yposbix 6puras
6blna Ha BbICOKOM YPOBHE. Kpome Toro, 6ypoBrKY 6binivi XOPOLLO 3HAKOMBbI
€ TpeboBaHMAMM NpaBwn TEXHNKKU 6e3onacHocTu. B pesynbTare, yposeHb
cobnoaeHna TpeboBaHUn TEXHNKYM 6e30MacHOCTU Ha 3TvX BypoBbIX 0ObIMHO
npesocxoavn okuaaHmA. PaspaboTtaHHble PoctexHaasopom Mpasuna
6e3onacHoCTU AnA HeOTAHOM 1 ra30B0I MPOMbILLIIEHHOCT HOCUN
pacLUMPEHHBI U ANPEKTUBHBIN XapakTep, OAHAKO Kacarmcb BaXKHbIX
MOMEHTOB CUCTEMbI 0BecrneHeHna 6e30MacHOCTU NepcoHana v oxpaHbl
OKpY>KatoLLei cpeabl. V1 Bce Xxe, B HEKOTOpbIX CryHanx achpeKTUBHOCTb
MPYMEHEHA 3TON CUCTEMbI MOXKHO 6b110 Bl MOBBLICUTL B MEPBYIO O4epenb
3a CcYeT pacrpoCTPaHEHVA BbIBOAOB, CAEMNAaHHbIX B pe3ynsTare aHanmsa
HECHaCTHbIX CIy4aeB v aBapuii, a He 3a CHET MOVCKa 1 Haka3aHWA BUHOBHbIX.

PaboTatowme B 3anagHon Cubmpm noapaaYmkn 06bIMHO BbIMONMHAKT
CTPOUTENBCTBO CKBAXKWH “MNOA KIKOY” M CAMOCTOATESNIbHO OpraHv3yoT

Bce 6ypoBble paboThl, BLIMOMHAA NporpamMy 6ypeHns, paspaboTaHHyto
CTOPOHHEW OpraHn3aumnen — NPOEKTHbIM MHCTUTYTOM. YyacTve 3aKasuuka
B CTPOUTENBCTBE CKBaKMHBI 3a4aCTy0 MUHUManbHO. B pesynbtare
Takoro Noaxoaa, orpaHNYMBaIOLLEro BMELLATENLCTBO 3aKa3ymka B paboTy
6YypOBOro NoapAAYNKa, 3aTPYAHAETCA UCTIONb30BaHUE NOAPAAYNKOM
AOCTYMNHbIX NepeaoBbIX TEXHOMOMIA U MUWPOBOIO OrnbITa U 3aKa34ynKk He
rory4aeT BO3MOXHOCTY CMOCOBCTBOBATb MOBLILLEHMIO 9(hEKTUBHOCTU
6ypenuA.

Bo BpemsA noceLLeHnA NPOM3BOACTBEHHbLIX MOLIHOCTEN 3aBoa Ypanmaly,
BbIMyCKatoLLmX BypoBble YCTaHOBKM, ObINO MOMYHEeHO 3Ha4YMTeNbHOe
KOMM4ECTBO MHChOPMALIMM O NOCHeAHNX MOAENAX AfA KYCTOBOrO 6ypeHun,
BKntovaA BY4500 1 BY3900. B nocneaHux Moaensax yCTaHOBOK Bbinuv
yCTpaHeHb! MHOTME Y3 BblLLENEePEeUMCIIEHHbIX HEAOCTATKOB, XapaKTepHbIX
anAa BY3000.

e pCBalEICEa ik
Ha ocHoBe npeaBapuTesibHbIX pe3ynbTaToB aHanM3a 6bl10 NPUHATO
pelueHne NpPUHATL cTpaTernio 6ypoBbIX paboT, BKIOHALOLLYO
cnepytowme nNyHKTbI:

Vcnonb3oBatb AOCTMXXEHWA 1 ONbIT 6ypoBoi oTpacsiv B 3anagHown
Cunbupu, T.e. MPUBNEYb POCCUNCKMX BypPOBbIX MOAPAAHMNKOB 1
noaaep>Kusarb CTOUMOCTb 6yPOBbIX paboT Ha OTHOCUTENIbHO H3KOM
ypoBHe. Vicnonb3oBaTb Npu CTPOUTESNLCTBE CKBaXKMH 0H6opyaoBaHmne
1 MaTepuarnbl POCCUNCKOro NPOU3BOACTBA, HOBEMLLME MOAENN
6ypOBbIX YCTAHOBOK AJ1A KYCTOBOro BypeHuA NpoM3BoACTBa 3aBoaa
Ypanmaty, a Takxxe no BO3MOXHOCTY NpuBReKatb 6orbLue
POCCUACKMX CEPBUCHBIX KOMMaHWIA.

CouyeTatb KOHKPEeTHble 3anaaHble TeXHONorMm anAa obecneyveHuna
Ka4eCTBEHHOW NPOBOAKM CKBaXKWH C 60MbLUMM CMeLleHneM 3aboA oT
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often minimal. As a result of this hands off approach, learning outside the
direct control of the drilling contractor is slow and cumbersome and drilling
efficiency is not driven by the operator.

A visit to the Uralmash rig building plant gave an insight in the latest
Uralmash pad drilling rigs available, such as the BU4500 and BU3900
models. Many of the negative features of the BU 3000 rig listed above
have been rectified on these latest model rigs.

Well Engiheerting strafiee
Based on the observations of the scouting exercise it was decided to set
up a drilling operation with the following strategy:

Build on the achievements and strengths of the West Siberian drilling
industry, i.e. go Russian and maintain the low cost structure. Use
Russian well construction materials, the latest Uralmash pad drilling
rigs, and as many Russian drilling service companies as possible.
Combine specific Western technologies to ensure delivery of quality
Siberian “long” reach and high angle wells.

Apply the Rostechnadzor HSE system focused on preventing
incidents, to improve maintenance standards and raise living conditions
to international level.

SPD had little drilling experience in Western Siberia, so their drilling
organization tasked themselves to learn, as quickly as possible in order
to optimize the well design and drilling practices.

Total dedication to performance and the application of Drilling the Limit
performance process.

Acquire rigs and drilling services through preferentially Russian
contractors.

To deliver an appropriate level of control and flexibility to the operation
by running rigs and services on a day rate structure with incentives and
tight supervision by SPD.

By insisting on higher quality standards, increased daily costs were
accepted that needed to be offset against increased performance i.e.
faster wells.

Open and supportive management style conducive to attracting top
class people, both Russian and expatriate.

Confracting
SPD decided that all well engineering services be acquired through
service contracts, and had no plans for in-house drilling or well
maintenance capability. Unlike the norm in Siberia, all contracts were set
up on day rate and included, where possible, strong incentive elements.

The scouting exercise provided SPD with an inventory of potential

well engineering contractors. Contracts were then set up through a
combination of competitive tendering and negotiating. Contracts were
short term, typically one year duration with an option for extension. During
the early drilling phase SPD tested the contractors and the technologies
being used. Thereafter, longer term contracts of three to four years were
put in place. These contracts allow full optimization of the well engineering
operations through long term relations with the contractors. SPD believe
that long term relationships were necessary in order to reduce well
development times and costs.

SPDb Well Engineering organtzation
SPD set up a well engineering organization with a small number of Shell
senior engineers and a number of Russian engineers and supervisors.
All Russian engineers and supervisors will be trained to Shell standards.
In the field each rig has a Drilling Supervisor (DSV) capable of directing
the rig as necessary. One Shell senior DSV has the responsiblity for
overseeing two or three rigs, to provide coaching and mentoring the
Russian DSV'’s, and to organize the activities away from the drilling
pad such as warehouses, transport, rig movement and to act as the
Concurrent Operations Manager for the drilling pads. These positions
are being systematically handed over to Russian staff who are making
progress in the organization through competence development and
promotion.

In the field office, two operational drilling rig teams were established,
each with one Senior Well Engineer and one Well Engineer responsible



BepTukanm n c 6onbLuMMn yrnamu OTKNOHeHUA cTeona.

MpumeHuTb paspaboTaHHyo PoCTEXHaA30pOM CUCTEMY
6e30nacHOCTU TpyAa 1 OXpaHbl OKpyXXatoLlen cpeabl Ana
npeaoTBPALLEHNA HECHACTHbIX Cly4aeB 1 aBapui, yny4lnTb
Ka4yecTBO TEXOHCNYXXMBAHWA N PeMOHTa 0bopyAoBaHuA, a

TaKXe yny4LmnTb YCIOBWA NPOXUBAHWUA, MOAHAB UX YPOBEHb A0
MeXAyHapoaHbIX CTaH4apToB.

B cBA3M ¢ HepoCTaTo4HLIM 06BLEMOM MHChOPMALIMK Y MepcoHana
otaena 6ypenHua ClN[ o6 ocobeHHocTAx BypeHnAa B 3anagHom
Cubupw, nepen HUM BCTana 3agada 6bICTporo nonyyYeHna Takom
MHbopMaLmm 1 ee aHanu3a AnAa BO3MOXHOCTY ONTUMU3aUmn
KOHCTPYKLIMN CKBaXXVH 1 PEXMMOB BypeHua.

ObecneunTb 3hPEeKTUBHOCTL BYpPOBbLIX paboT U BHeApeHne
dmpmeHHoro npouecca komnaxum Lenn “Drilling the Limit”
(ONTUMM3ALMA KOHCTPYKLIMN 1 PEXMMOB BypeHnA, CHKEHNe 3aTpar
Ha CTPOUTENLCTBO CKBAXKMHbI).

OTpaBaTtb NpeanoYTeHne POCCUICKUM KOMNaHUAM npu Belbope
6YypOBbIX YCTAHOBOK N CEPBUCHBIX NOAPAAHNKOB.

ObecrneynTb AOMKHBIN YPOBEHb U MMOKOCTb yrpasneHus 6ypoBbiMK
paboTamu 3a cHET NPUMEHEHUA NOBPEMEHHON onnaTbl

paboTbl 6ypOBbIX M CEPBUCHBIX MOAPAAHNKOB, C MCMONMb30BaHNEM
COOTBETCTBYHOLLMX CTUMYNOB U MOCTOAHHOIO XXECTKOro KOHTPOsA COo
cTopoHbl CIMA.

[inA obecneyeHnna 6onee Ka4eCcTBEHHbIX CTaHAApPTOB paboT
[oonyckaTb yBenmdeHne noBpeMeHHbIX CTaBOK Mnpu yCcrosmn nx
060CHOBaHHOCTY NOBbILIEHNEM 3PDEKTUBHOCTH, T.€. YCKOPEHNEM
CTPOUTENLCTBA CKBAXKMH.

MMpMeHATbL CTUNb pyKOBOACTBA, 0becne4mnsaroLLmii 060CHOBaHHoe
MPVHATWE PELLEHUIA, HarpaBieHHbI Ha OKa3aHue HeobXoanMon
noaaepXku. Npmenekarb B Ka4ecTBe PyKOBOAALLEro nepcoHana
BbICOKOKNACCHbIX CneunanncTtoB Kak pOCCI/II?ICKI/IX, TaK 1 3anagHbiX.

Crpearerua © NO/ZPRATMMKEMK
CI[ npuHAnMO peLueHne o NpuBReYeHn NoApPAAHbLIX OpraHn3aumin
AnA pa3paboTKu MPOEKTOB Ha CTPOMTENBCTBO W AKCMNyaTaumio
CKBa>KMH, U HE NNaHVpyeT OCYLLECTBNATL 3TN paboTbl COBCTBEHHbIMM
cunamu. B otnn4dmne ot 06bI4HO NpuMeHABLLencA B CUbupu NpakTuku
BCE KOHTPaKTbl 3aK/04alTCA Ha YCNOBUM NMOBPEMEHHOM onnaTthbl, 1
Mo BO3MOXHOCTM BKITIOHAIOT HEO6X0ANMbIE CTUMYSIbI M NOOLLpEeHne
3PheKTUBHOIO 1 KA4ECTBEHHOTO BbINOSIHEHNA PaboT.

B pesynbTarte npeaBapyTensHOro ndyyeHus n aHanusa, Crf
MOAroTOBMIIO NepeYeHb NOTEHUMabHBIX NOAPAAYMKOB HAa COCTaBMNeHme
NpoeKTOB Ha BypeHue CKBadKWH. [ocne NpoBeaeHHbIX TeHAepoB

1 NeperoBopoB ObiN 3aKItoHeHbl COOTBETCTBYIOLLME KOHTPAKTbI.
KOHTpaKTbl 6611 KpaTKOCPO4HbLIMU, KaK NpaBusio, CPOKOM Ha OAVH rof, C
BO3MOXHOCTbIO NpoaneHva. Ha HayansHom aTane 6ypoBbix paboTt Cr
nony4mna BO3MOXXHOCTb Ha NPaKTUKEe 03HAKOMUTLCA C BO3MOXXHOCTAMM
noApAAYNKOB U MPUMEHAEMbIMA UMK TexXHonoruAaMK. Nocne aTtoro, Gbinu
3aK/0YEHbl JONTOCPOYHbIE KOHTPaKThI HA CPOKM OT TPEX [0 YeTblpex
neT. 3TN KOHTPaKTbI NO3BOMAT MakCMMarbHO ONTUMU3NPOBATL PaboThI
Nno CTPOUTENBLCTBY CKBa)XKUH 3a CHET AONTOCPOYHOM 1 6onee TecHon
COBMeCTHOM paboTbl ¢ nogpaaqnkamu. Mo mHenuto CIMA gonrocpoyHoe
COTPYAHNHECTBO 6yAeT CrnocobCTBOBATL CHUXXEHWIO BPEMEHMN 1 3aTpar
Ha CTPOUTENLCTBO CKBAXKWH.

MNompasmenerme G no
KOFTROIIO CKBEYIMN
CIMA co3pano noapasaeneHue no KOHTPOIO 3a CTPOUTENLCTBOM
CKBaXXVH, B KOTOPbI BOLLSIO HEOOMbBLLIOE HYMCIIO BeayLUmX 6ypoBbIX
uHxeHepos LLlenn, a Tak>xe poccucKue MHXeHepbl 1 cynepeanaepsbl.
Bce BxoaAwme B noapasaeneHne poccuinckne NHXXeHepb! 1
cynepBavsepbl nponayT oby4eHne no nporpammam Lenn. Ha kaxxgon
6ypoBOW ycTaHOBKe ByaeT HaxoauTbeA cyrnepsamnsep no bypeHuto (BC)
[NA KOHTPONA 3a NPOLIECCOM CTPOUTENbCTBA CKBaXKMHBI. 10 ogHOMY
cTapLluemy cyrnepsar3epy no 6ypenuio ot LLlenn 6yneT BbigeneHo anA
KOHTponA paboT Ha ABYX MM Tpex BypoBbIX YCTAHOBKAX, NOAAEPXKKM
paboTbl POCCUIACKUX CyrnepBa3epoB, a Takxe AJ1A opraHnsaumm
COMyTCTBYIOWMX paboT 3a npeaenamm 6ypoBoW, BKIOYaA CKNaackue
paboTbl, NEPEBO3KY rPy30B, nepeess, OypoBbIX YCTAHOBOK, a Takxe AnA
paboTbl B Ka4eCTBE BPEMEHHbIX pykoBoauTeneln pabotamu Ha

for managing four to five rigs. In addition, a Well Services team was
established to manage the hoists. These teams were assisted by a support
team to deal with data collection, IT and SAP and operational subsurface
issues. By locating the teams in the field, close to the operations, provides
the opportunity for better communication and speedier and more effective
optimization.

This concept of closely supervised drilling operations, and short
communication lines with the well engineering office located in the field
supported by an operational subsurface team (geologists and petroleum
technologists) has proven to be very successful.

Drfilling he Limft
DTL (Drilling the Limit) is a systematic approach, developed and
trademarked by Shell, to deliver a step change in well delivery
performance over its entire life cycle.

Critical elements of DTL are:
Passion for performance, i.e. the willingness to be the best in well
delivery
Be in a constant learning mode, apply operations reviews, lessons
learned, systematically recognize and apply best practices, either
internally or externally.
Develop a technical limit (the optimal drilling achievement), which is
creating the pull in the organization to improve performance.
Review designs and practices at regular intervals and implement the
lessons learned.
Involve subsurface, well engineering contractors, well engineers, pad
construction and well hook-up departments.

RTL and Business Improvement

Creating the right “tension”
“Pulls” up performance

A Technical Limit Goal ‘- |

Improvement

“Pushing” up
performance
T

Time

* Drilling the Limit is a registered trademark of Shell

Inflow efficiency of a number of concept wells designs have been
modeled, and not surprisingly S-shape fracced wells (the norm in many
Russian fields) as well as high angle (80 to 85 degree) wells were
identified as being very efficient designs. All wells are drilled in clusters,
initially with a maximum horizontal reach of 1600 meters. SPD is currently
extending the reach to 2500 meters. Extending the reach reduces the
number of well pads required, which in turn reduces the environmental
impact of the field development.

In the main, Russian casing designs were followed, with the conductor
length set at 40 meters. Early in the project SPD started to drive the
conductor, instead of the usual drill and cement in place. Conductor driving
is done off line before the rig is on site thereby saving 0.5 day of rig time
for each well. The next section is drilled to between 1250 and 1500 meters
and the casing isolates the potable water horizons and soft and reactive
clays in the upper section of the hole. In accordance with the Russian
normal practice GOST standard 245mm casing with OTTM couplings is
used. The production hole section is drilled to full depth between 2600 and
3500 meters and cased off and cemented with an API standard 178 mm
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6ypoBbIx nnowagkax. [JomKHOCTU CTapLunx cynepsan3epos NOCTENEHHO
nepeparTCcA POCCUNCKMUM crieunarniucTam no Mepe NoBbILEHNA UX
KBanmMuKaLumm 1 onbiTa 1 NPOABVKEHNIO MO CMY>XeBHOM NeCTHULE.

HenocpencTBeHHO Ha MECTOPOXAEHWN Bblnv chOpMMPOBaHbI ABE
rpynnbl NoAAeP>KKM 6ypoBbIX paboT, Kax,aanA U3 KOTOPbIX BKIoYana
VH>XeHepa Mo NPOBOAKE CKBa>KMH 1 CTapLUEro MHXeHepa Nno NpoBoaKe
CKBaXXMH, OTBETCTBEHHbIX 3@ paboTy YeTbIpex-nATH GypoBbIX.

Kpome Toro, 6binu cozganrbl rpynmnbl o KPC anA koHTponAa paboT
6puran KPC. 3Tu rpynnbl paboTanu B TECHOM COTPYAHUYECTBE C
rpynnamm noanep>kkn 6ypeHna npu opraHn3aumm cbopa AaHHbIX,
TENeKOMMYHVKALMOHHOW CBA3M 1 yrpaBneHnA npoLeccamu, a Takxe
npw peLeHnn BONpoCcoB NpoBeAeHUA NoA3EeMHbIX paboT. 3a cyeT

TOrO, 4TO 3T rpynMbl paboTaloT Ha MECTOPOXKAEHUN Ha yHacTKax
HernocpeACTBEHHOTO BbINOMHEHNA paboT, obecnevnBaeTcA BO3MOXHOCTb
6ornee TECHOro B3aUMOAENCTBMA NOAPa3AeNneHnin 3aKa3imKa n
noapAAYMKOB, a Takxe 6onee adhdpeKTMBHaA ONTUMM3aLUMA onepaLmi.

Ota KOHLUenumA TwaTtesibHOro KOHTpOonA pa60T Ha CKBa>XMHax n
HeMocpeaCcTBEHHOTO Y4acTuA B NiaHMpoBaHWM 3TX paboT nepcoHana
MQMeBOro oghrca Mo KOHTPOMHO 3a CTPOUTENLCTBOM CKBaXKMH U KPC (reonomv n
MHXXEeHepbl Mo pa3paboTke NIacToB) okasanacb BECbMa YCNeLUHON.

OmmMASELIAE KOHCUPYKUA U PEiUMoB @mg
(CHKEHINE] H@ CTPOUTENECTEBO CREBEDKUHE]
(“Drilling the Limft*)

DTL (Drilling the Limit) npeactaBnAeT n3 ceba CMCTEMHbBIV NOAXOA,
pa3paboTaHHbIN 1 3anaTeHToBaHHbIN hupmoin LLlenn, obecneuunsarowmia
3HaunTeNbHOE NoBbILLEHME 3EKTUBHOCTM PabOoThl CKBaXKWMH HA
NPOTAXEHUM BCEro Neproaa Nx aKcnyaraumn.

DTL Bknto4aeT cnegytowme OCHOBHbIE 3N1EMEHTbI:
CTpemneHne K MakcumanbHoOn ahOEKTUBHOCTH, T.€. CTPEMIIEHUNE K
nony4eHuto CKBa>kHbl C MakCUMasibHO BO3MOXKHbIMU NoKasaTtenAaMmun
paboTbl
[MocToAHHOE COBEPLLEHCTBOBAHNE 3HAHUI U HABbLIKOB, aHaNn3
BbIMOSHEHHbIX PAabOT 1 KOPPEKTMPOBKA NPOrpaMm 1 METOANK C
Yy4YeTOM pe3ynbTaToB aHanm3a, MoMCK U NPUMEHEHWE Ha NPaKTUKE
YCOBEPLUEHCTBOBAHHbLIX METOAVK N TEXHOSIOMUIA.
PaspaboTka ueneBbix nokasatenemn (onTumanbHbIX nokasarese
6ypeHuAa), JOCTUXKEHNE KOTOPbIX JOIMKHO CTaTb 3ajayei
noapasaeneHnin opraHn3auun.
PerynapHoe npoBefeHvne aHann3a nporpaMmm 1 METOAUK
BbIMOSHEHMA paboT M UCMOMNb30BaHWA pe3ynbTaToB aHanM3a asa ux
COBEPLUEHCTBOBAHWA.
ObecreveHuie TecHoro B3anvoaencTamA rpynn rno KPC, noapAaqvkos
MO NPOBOAKE CKBaXKWH, UHXXEHEPOB-NPOEKTUPOBLUMKOB, OTAESOB M0
CTPOUTENBCTBY KYCTOBBIX OCHOBaHMI U 3aryCKy B SKCTITyaTaLmio CKBEDKUH.

RTL n noBbiweHue apdpeKkTMBHOCTU paboT
L 1 T _‘ Llenesblie noka3arenun _ |

Bbicokan Tpe6oBaTensHoCTM K
nogpagvvkam obecneynBaeT NoBbiEeHNE
9hheKTUBHOCTM UX paboTbl

CoBeplueHCTBOBaHue

MoBbiweHne
3hheKTUBHOCTH
T

Bpema

MpeekTMpoBaHNYE CKRBENME
Bbino npoBeAeHO MoAeNMPOBaHWe YPoBHA NPUTOKA ANA pAaa
KOHLIeNTyaslbHbIX KOHCTPYKLMIA CKBaXKUH. Kak 1 oxuaanock, Hambonee
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production casing with buttress threads. Production casing is cemented
across the reservoir for all well shapes, including high angle wells. The
cost of 178 mm casing is similar to the more common 168 mm OTTM
casing used in Western Siberia, but allows for better sidetrack or selective
isolation options if so required, in the future life of the well. Special slim
line couplings are run to accommodate the minimum distance between
coupling and borehole wall stipulated by Rostechnadzor. The wellhead
incorporates a tubing hanger and tubing hanger spool to allow for
completion operations to be executed under full well control, as
stipulated by Roztechnadzor and Shell, to allow free flowing wells to
the surface.

All well construction materials, casing, wellhead and completions
are manufactured in Russia. Third party inspection is applied at
the manufacturing plant. Experience to date is very positive. Prices
for the materials are commercial, delivery is quick and after sales
support is good.

SPD selected very much a step by step approach toward pushing
the well design envelope. Initially all wells were S-shaped with a
maximum of 1600 meters outstep, however, as experience was
gained, the outstep of the wells was increased to 2500 meters.

In addition, many wells are now being drilled at 80 to 85 degrees
through the reservoir.

Welll quelity issues
Within West Salym the oil bearing AS11 sands are overlayed with the
very prolific water bearing AS10 sands. The distance between the
oil bearing sand and water bearing sand is, in some cases, as little
as 4 meters. To ensure isolation between the reservoirs and prevent
water ingress into the well from the AS10 the cementing work across
the reservoir must be of top quality. High density class G cement
slurries without free water are used which together with proper casing
centralization, optimum mud displacement and cement placement
techniques, and state of the art re-circulating cement units, provide
high quality cementations over the reservoir sections, even at a
high angle. In addition, SPD has been looking into using elastomer
elements bonded to the casing that swell upon contact with formation
water to seal off the water flow path. The accuracy of the downhole
well position within 25 meters and the avoidance of severe doglegs
in the well are other important well quality issues. Accurate downhole
well positioning enhances efficiency of the waterflood patterns and the
ability to drill a tangent section with low doglegs for positioning the
ESP, giving a smooth well bore that prolongs the ESP run life.

Well Completions
The producers are completed with ESP’s run on either 27/s” or 31/2”
tubing. Injectors are completed with 31/2” injector strings with a bottom
hole packer. All wells have a cemented casing over the reservoir and are
perforated with 60 to 90 bar underbalance using Russian deep penetrating
charges for the smaller wells, and deeper penetrating Western charges
for the high producing wells. This also applies to the high angle wells. This
completion method provides the ability to selectively perforate and isolate
water zones.

rigs
During the scouting trips SPD engineers were impressed with the latest
design Uralmash BU 4500 and BU3900 pad drilling rigs. These rigs
are equipped with thyristor controlled variable speed main motors,
triplex pumps capable of delivering 200 bar continuous pressure at the
required flow rates, properly winterized and equipped with adequate
tank space. SPD specified the top drives and solids control equipment
such as shakers and centrifuges. Together they make the BU 4500 and
3900 rigs a powerful rig package, optimized for pad drilling, fast moving
between wells, adequately winterized and tailor made for the wells to
be drilled in Salym. The cumbersome rig moves between pads is still
however a significant disadvantage and in the future, more attention
should be given to a modular design.

SPD have recently ordered, through one of its’ drilling contractor’s, the
new Uralmash 200 DER-M mobile rig. This rig is suitable to drill a well



TypbuHbl Solar ana He¢hTerazoBoun oTpacnu.

[JoBepue. 310 TO, HYTO COCTABMAET OCHOBY Hallero 6usHeca. Korga Bel nHBecTupyeTe B Solar Turbines, Bbl foBepsaeTe Ham 1
Mbl noctaBnaemMm Bam ropa3no 6onbluee, 4em NPOCTO HaaeXxxHoe obopynoBaHue. Bbl paccunTbiBaeTe Ha TO, YTO Mbl MOMIHOCTHIO
BbIMOMHWM B3ATble Ha ceba obAasaTenscTea. Bbl monaraetech Ha Haly penyTaumio HaAeXXHoro napTHepa. Bel okugaeTte ot Hac
NOCTOAHHOW CepBUCHOM NoaaepXkku. N mbl Bac He noasenem.

Mbl ycTaHOBWAM rasoBble TypbuHbl B 93 cTpaHax. TpuauaTtb BOCEMb HALIMX CEPBUCHBIX LIEHTPOB C 06CY>KMBaOLLMM
nepcoHanomM, npoLleawm obyyeHre Ha 3aBoae, MMetoLLMe cKlaabl 3anacHblx YacTewn, paboTatowme 24 yaca B CyTKM,
06Ccny>XmnBatoT 3aKkasumkoB. Mbl Nnpeanaraem rotoBble peLeHVA AnA SNEKTPOreHepMpoBaHnA U KOMNPUMUPOBAHWA rasa,
BKItOYaA YCMyrn CTPOUTENbCTBA «Mof KIoY», (OHaHCHpoBaHue,
aKcnnyaraumio n obcnyxmsaHue. Mo3TOMy Hawy 3aKa3ynku '
nonyyarT Heob6XxoauMYo peHTabenbHOCTb U ONTUMasbHble
XapaKTepUCTUKN. DTO TOT MNyTb, KOTOPOMY Bbl MOXeTe [oBEpATh.

3a pononHuTenbHON uHhopmaumen obpallanTech Ha
WHTEpHeT canT www.solarturbines.com nnu no TenedoHy

= = Solar Turbines

A Caterpillar Company




3hHeKTUBHBLIMU BbINM MPU3HAHLI KOHCTPYKLMA € S-06pa3HbIM CTBOIOM
C MPOBeAEHHbIM r’MAPOPa3pbLIBOM MnacTa, KoTopaA ABMAETCA TUMOBON
[OJ1A MHOTUX paspabatbiBaeMbix B 3anaaHon Crubmpn MeCTOPOXKAEHWNA,
a TaKkxKe CKBa)XXWHbI ¢ 60MbLLIMM YITIOM HaknoHa cTeona (80-85

rpag.). Bce ckBaXKuHbI BypATCA C KYCTOBbLIX OCHOBaHWI, N BHavane
MakcumarbHoe yaaneHue 3aboA oT BepTukanm coctaenAeT 1600 m.

B HacToAwee Bpema Cl[] ysenuuusaeT oTxon 3ab60A OT BepTUKanu

00 2500 M. 3HaunTenbHOE yaaneHve 3abos OT BEPTUKaM NO3BOSAET
YMEHBLUMTb Y/CIIO HEOBXOMMBIX KYCTOBbIX OCHOBaHWI, HTO B CBOIO O4epeb
0becrneHmBaeT CHUXKEHNE HEraTMBHOMO BO3AEVCTBMA Ha OKPY>KatOLLIYLO cpeny.

B 0CHOBHOM MCMonb30BanMCh NpUMeHAEMble B POCCUMM KOHCTPYKLMK
KpenneHnA CKBaXXWMH C HanpasnAoLLE KONTOHHON Ha riy6uHy 40

M. B Hauane peanusauum npoekTa Cl[ ncnonb3osano 3abvBaHne
HanpaBnAIOLLEN KOMOHHLI BMECTO ee Cnycka v LiemeHTaxa nocne
6ypeHuAa nHTepeana nog HanpassieHve. 3abvBaHve HanpasnAoLEen
KOJMOHHbI MPOV3BOANIIOCH A0 CABUXKU BypOBOI YCTAHOBKM Ha CKBaXKUHY,
3a cHeT Yero IKOHOMWIOCH MOM-CYTOK BPEMEHN Ha KaXKA0W CKBaXKWHE.
[nybrHa cnycka cneaytoLlen KonoHHbl coctasnAna ot 1250 go 1500

M, 4TO 0becne4mnBano N3oNALMIO FOPM3OHTOB C FPYHTOBLIMW BOAAMM,
MCMOMNb30BaBLUMMUCA B Ka4eCTBe NCTOYHMKA NUTLEBOW BOABI, & TaKxke
BEPXHWX MHTEPBASIOB CTBOJA C MATKAMU Y XMMUYECKN aKTUBHbBIMU
rmyHamy. B cooTBeTcTBMM C TPEBOBaHNAMM POCCUICKOrO CTaHAapTa
IFOCT npumeHAnack obcagHanA KONoHHA 245 MM € TPEYronbHON U
TpaneLenaansHon pe3bboit. VIHTepsan noa aKcnyaTaunmoHHYHO KOMOHHY
6ypunca o mybuHsl ot 2600 go 3500 M. [Nponssoamnca cnycK u
LieMEHTaX 3KCryaTaLMoHHONM KOmnoHHbl 178 MM ¢ BaTTpecc pesbbor no
ctaHaapTy API. B ckBaxknHax ¢ nobbiM npochuiem cTeona, BKoYanA
60nbLuKe yribl HAKNOHA, LIEMEHTaX KCNITyaTaUnOHHOWN KOMOHHbI
NpOu3BOAWIICA B MHTepBare 3aneraHnA nnacta. CtonmocTs 178-mm
KOOHHbI HE HAMHOTO MPEBbLILLAET CTOMMOCTb O6bIMHO NUCMOMb3YeMOoNn

B 3anagHoi Crbupn 168-MM KOMOHHbI C TpaneuenaanbHON

pesbbon. OgHako oHa obecrieumBaeT nyyLume YCroBMA ANA 3ape3ku
60OKOBbIX CTBOMOB, & TAKXe AJ1A CeNEKTUBHON U30NALMM 30H Npn
HeobX0AMMOCTU B NePUOoL, NOCNEAYIOLWEN IKCNyaTaumm CKBaXXWHLI.
[InA KONOHHbI UCMONL30BaNNCH TPYObI CO CneUmanbHLIMU 3aMKOBLIMM
COeAVHEHNAMUN YMEHbLUEHHOTo AnamMeTpa AfA COOTBETCTBUA
TpeboBaHnAM PocTexHaasopa no MUHMMabHOMY 3a30py Mexay
Hapy>XHON NMOBEPXHOCTbLIO KOMOHHbI M CTEHKOW CTBOMNA CKBaXKMHbI.
ObopyaoBaHme yCTbA CKBaXKWHbI BKITIOYAUIO KaTyLUKY W NoABECKY AnA
HKT, obecneuuBatoLLme BO3MOXHOCTb repMeTU3aumm yCTbA CKBaXKWHbI
npw BbINOTHEHWI ONEpaLWii Mo ee 3aKaHYMBaHMIO B COOTBETCTBUN C
TpebosaHnAMU PocTexHaasopa v npasunamm komnaduy Lenn.

Bce ucnonb3syemblie matepuansl, o6cagHble Tpy6bl, yCTHEBOE
obopynoBaHue 1 obopynoBaHue AnA 3aKaHYMBaHUA CKBaXKUHbI

— 0TEYeCTBEHHOro NPOM3BOACTBA. [NA KOHTPONA KayecTsa Ha 3aBoaax-
N3roToBUTENAX 060PYAOBAHMA N MaTepyanos MNPOBOANMNCH UHCMIEKLMN
1 ocBMaeTeNbCTBOBaHMA C npmuBnevYeHnemMm CTOPOHHUX opraHmsaumVl.
KayecTBo nprobpeTaeMbix POCCUICKUX MaTepuasnos 1 060pyaoBaHWA
okasasnocb Ha xopolueM ypoBHe. ObopynoBaHve 1 Marepuarnbl
npuobpeTaroTcA N0 KOMMEPYECKNM LieHaM. [NocTaBLumKy obecneymsatoT
6bICTPYIO AOCTaBKY M NMOCNENPOAAXKHYIO TEXHUYECKYIO NMOAAECPXKKY.

CINJA npoBoanno NocTeneHHoe COBEPLLEHCTBOBAHNE KOHCTPYKLMA
CKBaXXMH. Ha HavansHOM aTarne CTPOMIUCL CKBaXKWMHBI C S-06pas3HbiM
npocpunem cTeoNa ¢ MakcMMarbHbIM OTXOA0M 3a60A OT BepTUKau

— 1600 M. OgHaKo nocne HaKoMeHNA AOCTATO4HOTO OnbiTa OTX0A 6bin
yBenuyeH Ao 2500 M. Kpome Toro, BO MHOMMX CKBaXXMHaxX MHTepBsan,
NPOXOAALLMIA Yepe3 NPOAYKTUBHBIN nnacT, 6yputcaA nog yrnom ot 80 oo
85 rpapycos.

Bornpocsl KaUECTEE GHBEDIMH
Ha 3anapaHo-CanbiMCkoM MecTOpOXAEHUN He(OTEHOCHbIV MecHaHUK
AS11 3aneraeT noa BogoHOCHbIMM nec4aHnkamm AS10 ¢ 6onbLunm
KONMN4eCTBOM BOAbIl. PacctosaHne mexay HedbTecoaepXaLlmm 1
BOAOCOAEPXKALLMM NEeCHaHNKOM B HEKOTOPbIX MecTax CoCTaBnAeT
Bcero 4 M. [inA obecneyeHna nsonAumm NnNacTos 1 NpeaoTBpaLleHnA
NOCTYNNIEHNA BOAbI B CKBaXXWHY 13 nnacta AS10 Heobxoammo
Ka4yeCTBEHHbI LIeMeHTaXK BO BCEM UHTepBasie NnacToB. [MpumeHAtoTcA
LieMEHTHbIE PacTBOPbI BbICOKOW NMOTHOCTY 6€3 cBO60AHON BOAb!
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down to 3000 meters and is capable of moving quickly from pad to pad.
The rig is scheduled to spud at the end of 2006 and early 2007 and will
drill exploration wells, and will be used to develop small satellite pads.

Drilling services
A critical component in performance drilling is the bottomhole drilling
assembly, including the drill-bit. From the start of the project the Well
Engineering team focused on drilling the wells with two bit runs, i.e. one
for the tophole and one for the production section. The soft formations in
Western Siberia make this easily achievable. High power, Western design
downhole mud motors and PDC bits are run. Driven by the rig’s triplex
pump, running at 200 bar pump pressure, drilling rates of 700 to 900
meters per day is the norm. Extensive trials have shown that Russian PDC
bits provide higher drilling rates and better steering capability then western
PDC bits.

Control is such that the planned well path is easily followed. Drilling rates
at high 80 to 85 degree angles are similar to the rates at lower angles.
Both hole sections are drilled with non-toxic water based muds. The top
hole with a fresh water bentonite mud including shale encapsulator in
order to prevent clay- balling due to the soft reactive clays. The production
section is drilled using KCI polymer mud.

Wells up to 50 degrees are being logged with a single logging run in

an open hole, combining gamma ray, resistivity and density tools. This
method of logging is significantly faster then the usual “varonka” logging
method which involves running drill pipe to the top of the reservoir as

a conduit, to allow the use of slim hole wireline logging tools to log the
reservoir. Total logging time is in the order of 9 hrs but can be as low as
6 hrs. For high angle wells the measurements are taken using Logging
While Drilling tools incorporated with the MWD.

Heglh, Safety anc Environment (HSE)
One of the fundamental elements for HSE Management System in SPD
drilling operations are the requirements laid down by Rostechnadzor
(RTN). The RTN HSE requirements address many of those stated by the
Shell in their Controlling Document EP 2005 - HSE Management System.
However, the RTN system is more prescriptive then the Shell system. The
systems have been compared and in some cases the RTN requirements
are more stringent. In two particular areas: health risk assessment and
permit to work it was felt prudent to raise the standards of the RTN system
to those required by Shell. Responsibility for safety is in the line, but the
line is supported by experienced HSE resources in the Well Engineering
and Corporate HSE.

Results
Over the two years SPD has been drilling in Salym the drilling time for
deviated 2900 meter wells came down from 30 days to on average 11
days, at present. The fastest well has been drilled in 8.15 days. The fastest
high angle well has been drilled in 12.4 days.

In addition, a step change was achieved in HSE performance with the
number of Lost Time Incidents per million man hours worked i.e. Lost Time
Incident Frequency (LTIF) improving from 4.9 to the latest figure of 1.3.

The application of a sound well engineering strategy, executed by a
carefully considered and motivated team made this break through
possible. It has resulted in cost-effective and high quality drilling operations
and a significant improvement in HSE performance.
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C LeMeHTOoM Knacca G, 4T B COHETaHUM C XOPOLLIEN LIeHTPOBKON
KOIMOHHbI, 3hPEeKTMBHON NPOAABKON pacTBopa B HEO6X0AMMbIE
MHTepBarnbl B 3aTPYOHOM NPOCTPAHCTBE, a TakXe UCMOoNb30BaHNEM
yCOBepLUEeHCTBOBAHHbIX LLEeMEeHTUPOBO4HbIX arperatoB obecneuymBaeT
Ka4YeCTBEHHbIV LIeMEeHTaXK HeobX0AMMbIX 30H B MHTepBase
NPOAYKTVBHOIO MracTa, AaXke Npu 6osbLUMX YImax OTKMOHEHWA CTBONA.
Takxe, CIN[ n3y4ano BO3MOXHOCTb NMPUMEHEHNA YCTaHABMNBAEMbIX
Ha KOMOHHE 3M1aCTOMEPHbIX 3MEMEHTOB, pa3byxatoLwmx Npyn KOHTaKTe ¢
NnacToBOW BOAOW, ANA NEPEKPbITUA BOAOHOCHBIX FOPU3OHTOB. [pyrumu
Ba>KHbIMWU MOMEHTaMK 06ecneveHnA BbICOKOrO KayecTBa CKBaXKUH
ABNAIOTCA XOPOLUMIA KOHTPOMb HaNpaB/ieHnA CTBONa, NonaaaHue B Kpyr
ponycka 3abofA paanycom 25 M, 1 HefonyLLeHne Pe3KNX NCKPUBIEHWIA
CTBOMa CKBaXXWHbI. KOHTPOmNb HanpasneHuA 1 nonajaHne B Kpyr
[ponycka 3a60f noBbILWAaT 3pdEeKTUBHOCTL paboTbl CKBaXMHbI B
BOJOHAMNOPHOM PeXmmMe, 1 CrocobCTBYIOT BypPEeHNIO HanpaBneHHOro
yyacTka 6e3 pe3kux UCKPUBIEHUI AN1A BO3MOXHOCTUW YCMELUHOro crycka
1 akcnnyarauum SLH.

BakanisiBakiieJCrBai i
Mpun 3aKaH4YMBaHUM B 3KCMyaTaLMOHHbIE CKBaXKMHbI cryckatoTcA OLIHbI
Ha nnpToBbIX TPybax 27/s” VIHXXEKTOPbI UCMOMb3YIOTCA C MHXXEKTOPHLIMM
KonoHHamMu 3 1/2” ¢ 3a60MHbIM NakepoM. Ha Bcex CKBavkmHax
3KCMJlyaTauvoHHas KOMoHHa LEMEHTUPYETCA B MHTEpBaUle 3aieraHna
NPOAYKTMBHOIO MacTa, 1 nepdpopauma NPoV3BOANTCA MPU MOHUKEHHOM
rMapocTaTnyeckom aasrieHnn (60-90 atM.) € MCNonb30BaHMEM POCCUNCKUX
nepcopaTopoB ¢ 60MbLLOM [YGMHOM NPOHUKHOBEHUA HA CKBaXKUHAX
C HEBbICOKUM AEBVTOM, Ui 3anaaHbIX NepdiopaTopoB ¢ 60MbLUIOM
MyOVHOW NPOHMKHOBEHWA A/1A CKBAKUH C 60MbLLIUMM AebUToM. 3Ta e
MeToaVKa 3aKaH4MBaHWA UCTIONb3YETCA Ha CKBaXKMHAX C 60MbLLMMU
yrnamu OTKITOHEHWA cTBona. [laHHaA MeToamka nosBonAeT n3buparensHo
OCyLLEeCTBNATL NepchopaLmio 1 N30NMPOBaTb BOAOHOCHLIE FOPU3OHTBI.

Bx=iGop BypoBEX YETAHOBOK
Bo BpemMA 03HaKoMUTENbHbIX M0e3A0K nHXXeHepbl CI nmenn
BO3MOXHOCTb Y6eauThCA B AOBOMBHO XOPOLLEM Ka4yeCTBE HOBEMLLNX
poccuncKmx mogesnei BypoBbIX YCTaHOBOK AJ1A KYCTOBOro GypeHnA —
Ypanmauw BY 4500 n BY 3900. 311 ycTaHOBKM 060pyAOBaHbI MPUBOAHBIM
apuratefieM ¢ TMPMCTOPHbIM 6510KOM yripaBneHus, 06ecneqnBaiowmm
NnaBHOE M3MEHEHME CKOPOCTM, TPUMNJIEKCHBIMM 6ypOBbLIMI HAacocaMu
¢ pabo4um gasneHvem go 200 atM. npy HeO6Xo0AMMOM YpOBHE
NPOW3BOAUTENBHOCTU, HAAEXHOW CUCTEMON YTENSIEHUA, a TaKxXe
eMKOCTAMU AnA 6ypoBOro pacTeopa ¢ AOCTATOYHbIM OBLLMM O6BEMOM.
CINJ npeanoXuno ycTaHoBUTb BEPXHWIN NPUBOA, a TakXXe 3anaaHyto
CMCTEMY O4YUCTKU, BKItoHYaA BubpocuTa u LeHTpudyry. Vicnonb3osaHve
3Toro obopynoBaHNA obecne4nt Heobxoammyto acpcpekTneBHOCTL BY
4500 n BY 3900 npu KycTOoBOM 6ypeHnm, 6bICTPYIO U HECITOXXHYIO
CHOBWXXKY CTaHKa, XOpoLLee yTENSIEHUE, a TaKXe ONTUMU3aumio
YCTaHOBOK AJ1A MaHMPyeMbIX K CTpouTenscTBy Ha Canbive
KOHCprKLlVII?I CKBaXkuH. B 10 xe BpemMA, anutenbHble U TpyaoemMkune
nepee3fbl 6ypoBoOW C OAHOIO KycTa Ha ApYyro BCE eLle NPOAoIKaoT
ocTaBarbcA npobnemoit. B byayuiem Heo6x0aMMO U3y4nTb
BO3MOXHOCTb UCMONb30BaHNA 6104HON KOHCTPYKUMU. HeaaBHo Yepes
0fAHOro 13 cBoux 6ypoBbIx NoapAaayYnkoB komnaHuAa Cl[ 3akasana
HOBYIO MO6UNbHYIO 6ypoBYytO ycTaHOBKY Ypanvaw 200 DER-M.
OTa ycTaHoBKa N0o3BoOMAET BypuTb CKBaXKUHbI rnybuHon Ao 3000
M 1 obecneymBaeT 6bICTPbIA Nepees s, yCTaHOBKU C KycTa Ha KYCT.
YcTaHoBKa nnaHvpoBana Ha4yatb 6ypeHne B koHue 2006 — Havane
2007 r. n 6yneT 6ypuTb pa3BefoyHble CKBaXKMHbI, & TAKXe CKBaXKUHbI
C HebONbLUMX KYCTOBbLIX OCHOBaHWM.

Yoy cepBUcHi
MGIPARINUKOR 1 MOCTaBUTAKOR
BaxkHon cocTaBHOM YacTbio obecrneyenna ahHeKTUBHOCTN BypeHus
ABnAeTCcA onTuMu3auma Belbopa KHBK, BkntoyaA 6ypoBble gonoTa.
C camo Hayana npoekTa crieumansHo co3gaHHana Crf rpynna
COMpOBOXAEHUA bypeHnA paspabaTbiBana nporpammy 6ypeHna CKBaXKUH
ABYMA [ONOTaMu, OOHO U3 KOTOPbIX UCronb3yeTca AnA bypeHna
BEPXHEro MHTepBasa, a Apyroe — AnA UHTepBana NpoayKTUBHOIO
nnacta. 3To BMOJSIHE OCYLIECTBMMO B YCIOBUAX MAFKWX MOPOZ B
3anagHon Cubmpu. NMpMMEeHANNCh BbICOKOMOLLHbIE MMAPaBNYecKue
3ab0MHble ABUraTeNy 3anagHoN KOHCTPYKLUUM B COMETAHUM C
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anmasHbiMu gonotamu PDC. B codeTaHnm ¢ obecnedmBaembim
TPUMNEKCHLIMM 6YPOBBLIMUA HACOCaMM1 YPOBHEM LIMPKYNALIMN NpK
nfasneHm 200 atm., 0BbI4HaA CyTOMHaA CKOPOCTb NPOXOAKM COCTaBMAET
700-900 M. B pesynrare MHTEHCUBHBIX UCTbITaHW b cAesnaH BbiBOA O TOM,
yT0 pornoTa PDC poccuiickoro npon3soacTea obecreumnsatoT 60ree BbiCOKMe
MEexaH14eCKne CKOPOCTU MPOXOAKW W NTyHLIUIA KOHTPOIb HanpaseHnA
Mo cpaBHeHMIo ¢ 3anafHbivy gonotamu PDC. XopoLumii KOHTPOnb
HanpasneHnA obecne4nsaeT 3PHEKTVBHOE CTPOUTENBLCTBO CKBAXKMHDI
3annIaHMpoBaHHOTO MPOhVIA. MexaHn4ecKne CKOPOCTU B CKBaXKMHAX C yITiamu
OTKI0HeHWA 80-85 rpaaycoB Bblnv Ha YPOBHE CKOPOCTEV B CKBaDKVHAX C
HebOoNbLUMMY YITamm OTKITIOHEHNA CTBONA.

Ob6a nHTepsana bypunmch ¢ MPOMbIBKO HETOKCUYHbLIMU BypOBbIMM
pacTBopamu Ha BOAAHOW OCcHOBE. B BepxHeM uHTepBarne
MPUMEHANCA IMWHNCTBIA PACTBOP Ha MPECHO BOAE C peareHToM AnA
KarcynmpoBaHvA M1HbI C LieNbio NpeaoTBpaLleHna obpa3oBaHua
TTIMHUCTBIX CaNbHUKOB Ha LONOTE B MOPOAAX C MAFKMMM 1 XUMUYECKM
aKTUBHBLIMM IMUHamMK. VIHTepBan NpoayKTUBHOro nnacta 6yputca Ha
MONMMEPHOM PacTBOpPE C XJTIOPUCTBIM Kanvem.

B ckBaxkvHax ¢ MakcumarnbHbIM yrnom Ao 50 rpagycos MMC nposoanTea
OOHMM CNYyCKOM reocbmawquKoﬁ KOMMOHOBKW B OTKPbITOM CTBOJ1e,
BK/0YaA raMma-KapTax, KpyByto CONPOTUBMNEHUA U MIIOTHOCTHOW
KapoTax. Takon metog M'IC B ckBaXkmnHe NO3BONAET [O6BUTLCA
3HAYUTENBHON 3KOHOMUMN BpemMeHU No CpaBHEHUO CO CTaH4apTHO
MCMNonb3yeMbiM METOAOM “BOPOHKUN” — KapoTaXkeM Yepes CryLLEeHHbIE B
KPOBJSIO NPOAYKTUBHOIO nnacta 6ypunbHble Tpybbl AnA BO3MOXHOCTW
nposeaeHua NMC B nnacte co cnyckoM Ha Kabene reoonsan4eckux
npubopos Manoro auameTpa. Ha nposeaerue MNC yxoaut 9 vacos,
O[HAKO 3TO BPEMA MOXHO COKPaTUTbL A0 6 YacoB. B ckBaxxmHax ¢
6onbLMMn yrnamMn OTKNOHeHUA CcTBoNa Npon3BoAATCA reoq)msvmecme
n3mepeHua B npouecce bypeHua (LWD) ¢ ncnosnb3oBaHnem
TenemeTpunyeckmx cuctem (MWD).

W \Iﬂléﬁfﬂ
OfHUM 13 MaBHbIX MTEMEHTOB CUCTEMbI yrpaBrieHna 6e30NacHOCTbHI0
Tpyaa v oxpaHon oKpy>katoLlei cpeabl, npumeHaemoi CrA npu
npoBeaeHnn 6ypoBbIx paboT, ABNAIOTCA TpeboBaHWA HOPMaTUBHbIX
nokymeHToB PocTexHaasopa. TpebosaHuA PoctexHaasopa rno
6e30MacHOCTV TpyAa U OXpaHe OKpY>KatoLLen cpeabl B OCHOBHOM
coBnagatoT ¢ TpeboBaHMAMY perynmpytoLlero gokymeHTa LLlenn no
TB 1 oxpaHe okpy>xatoLen cpeapl — EP 2005. OpHako, cuctema
PoctexHapasopa ABnAoTCA 6onee pernaMmeHTMpoBaHHon. bbino
NpOBEAEHO CPaBHEHWE 3TWX ABYX CUCTEM, U B HEKOTOPbIX CryYasx
TpeboBaHnA PocTexHaa3opa okasbiBanuck bonee cTporvmun. B aByx
KOHKPETHbIX obnacTax - OueHKe pucka anAa 3aopoBbA U nonyyvyeHne
HapAZOoB Ha BbINOSHEHME paboT 6bI10 NPU3HaHO LieniecoobpasHbIM
npuMeHnTb 6oree BbiCOKMe AnA aTux obnacTen ctaHaapTol LWenn.

K paboTe no obecne4eHnto cobnoaeHna TpebosaHuin T 1 oxpaHbl
OKpYy>KatoLLEeN cpefibl NPMBEKAOTCA ONbITHbIE Kaapbl B 3TON obnacTtu,
BKJIIO4aeMbIe B rpyrnny CONpoBOXAEHWA BypeHnA.

Besynsiael
3a gBa roga ocyliecteneHnAa 6yposbix paboT Ha Canbive CI[ ynanocb
CHU3UTb OOLLYIO NPOJOMKUTENIBHOCTL BYPEHNA CKBaXKMH rry6uHOn 2900
M ¢ 30 go 11 cyTok. PekopaHaa NnpoaomknTensHOCTb BypeHus ogHowm
CKBa>XKWHbI cocTasuna 8,15 cyTok. PekopaHaa npoaomkuTesnibHoCTb
6ypeHnA 0OHON CKBaXXWHbI C 60MbLUMM YITIOM OTKIOHEHUA CTBONA
coctasuna 12,4 cyToK.

Takoke 6bInun yny4iieHbl nokasarteny Tb 1 oxpaHbl OKpyXatoLLen cpeabl
3a CHET CHWXXEHVA HENPOU3BOANTENBHOTO BPEMEHW B pesyrbTare
HecyacTHbIX crydaes. [NokasaTenb 4acToThl Takux cnyyaes
ymeHblunnca ¢ 4,9 go 1,3.

MpyMeHeHne adhheKTUBHON CTpaTernn NaHMPoOBaHWA U CTPOUTENBLCTBA
CKBa>XWUH, pea.r||/|3yeM0|7| BbICOKOKBaI'II/ICbI/ILlVIpOBaHHbIM 1 ONbITHbIM
nepcoHasiom, obecneymnnu Takomn npopbis B 6ypeHun Ha Canbive. Bbina
[OCTUrHyTa 3Ha4YMTeNIbHaA 9KOHOMUA CPEACTB, Ka4ecTBO BypoBbIX
paboT NOAHATO Ha HOBLIN 6onee BbICOKWUIN YPOBEHb, a nokasarenn Tb n
OXpaHbl OKpy>XatoLLel cpebl CTaim OAHUMUN U3 TYYLLKX.
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[NA NpoM3BOACTBA YNIIOTHEHUIA.
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