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c bOB Ha CemakoBCKOM MECTOPOXAEHNM

Design and Construction of ERD Wells
at the Semakovskoye Field

BctynneHwne

000 «PyclrasAnbsHc» (COBMECTHOE NpeanpuaTne
MAO «lragnpom» n AO «Pyclas[1obblva») COBMECTHO
¢ OO0 “PyclazbypeHune” ycneluHo 3aBepLunam
CTPOUTENBLCTBO CaMOW MPOTSXXEHHOW (AN4
MaTepurkoBoln YacTn Poccurickon depepaLmmn)
CKBaXVHbI C 60bLUMM OTXOA0M OT BepTukau (OB,
ERD wells) Ha CeHOMaHCKVe 3anexu.

OkoHyaTenbHbIN 32601 ckBakmHbI Ne AO8 CemMakoBCKOro
MECTOPOXAEHNSA COCTaBwN 3 663 M Mpu ryobuHe no
BepTvKanm 879 M 1 oTxoe OT BepTvkaim 3045 m.

Komnanuna OO0 “Pyclrasbypenue” (F'eHepanbHbin
NOAPAAYMK MO CTPOUTENBCTBY CKBaXKMH) OCYLLIECTBUNA
paboTbl MO BYPEHUIO PEKOPOHOM CKBaXKWHbI, C
NPEVBIEYEHNEM CaMbIX COBPEMEHHbIX TEXHOJ1I0r M
BeOyLUMX POCCUNCKUX I MUPOBBIX CEPBUCHbLIX
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Introduction

RusGazAlliance (a joint venture between Gazprom

and RusGazDobycha) together with RusGazBurenie
successfully completed the construction of the longest
onshore extended reach well (ERD) in Russia on
Senomanian deposits.

Well No. A08 at the Semakovskoye field was 3,663m
long with a vertical depth of 879m and a vertical
deviation of 3045m.

RusGazBurenie, the general contractor for well
construction, drilled the record well using the latest
technologies from leading Russian and international oil
and gas service companies. The Customer’s specialists,
the General Contractor and subcontractors successfully
collaborated to implement new well construction
technologies, whilst having an excellent field health
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DRILLING

HedbTerasoBbix KomMnaHui. CnaxeHHas COBMeCTHas
paboTa cneumanMcToB 3akaadudnka, [[eHepanbHOro
noapsaynka 1 cybnoapsaaHbiX opraHisaumin nokasasna
He TOJIbKO BbIOAIOLLMECS YCMNELHbIe Pe3dy1bTaThl

B 00/1aCTU NPUMEHEHUST HOBbIX TEXHOTOMMIA NPU
CTPOUTENBCTBE CKBAXKMH, HO 1 OT/INYHbIE MOKa3aTesu
B 06/1aCcTV 6€30MacHOCTM U OXpaHbl Tpyda. Takke
HY>XHO OTMETUTb, YTO 0Cc060€e BHUMaHne OO0
«PyclazAnbaHc» n OO0 “Pyclasbyperne” yoensanoce
BOMPOCaM COXPaHEHNsT OKPY>KaroLLet cpefpl,

4YTO HEMAJIOBaXKHO, y4UTbIBas reorpadmyeckoe
pPacnosioXXeHve NPOBOAMMBIX PabOT — B akBaTOPUK
TazoBcKoW rybbl B HEMOCPEACTBEHHOM 6N30OCTN OT
wenbda Kapckoro mops, 0buanem 3asmBoB, Pek

1 03ép. BeneHre Npon3BOACTBEHHOW AEATENBHOCTY
CB$3aHO C MOBbILLEHHbIMK TPeboBaHMAMN B 061aCTH
3KOIOTMHECKOM U MPOMBbILIIEHHOM BE30MacHOCTH,
CIIOXKHOW NTIEA0BOW U FEOKPUONOMMYECKOM OBCTaHOBKOWM,
OXPaHOM MECT TPaaULIMOHHOIO XO35MCTBOBaHNSA
KOPEHHOIO HaCENeHNs!, MECT OBUTaHNS PEOKNX U
NCHYE3AIOLLIX BOOB PACTEHNIA U XKMBOTHBIX.

TexHonormm, NCNosIb30BaHHbIE MPY CTPOUTEIbCTBE
CKkBaXkKMH CEeMakOBCKOrO MECTOPOXAEHUS, MOTYT
YCMELUHO NPUMEHATLCS ANS PadpadoTKM CEBEPHbIX U
APKTUYECKMX MECTOPOXOEHWI, B TOM YMC/IE 3anacoB
MapycoBoro, CeBepo-I1apycoBOro MECTOPOXXOEHUI
Ha TazoBckoM nonyocTpoBe B AHAQO, 4To gBnseTcA
cTpaTerny4eckomn 3agaden ong razoon otpacam PO.

O MpoekTe

CeMakOBCKOe MECTOPOXAEHNE aOMUHNCTPATUBHO
HaxoOuTCHA Ha TeppUTopUN Ta3oBCKOro 1 HaaobIMCKOro
panoHOB AMano-HeHeLKoro aBTOHOMHOIO OKpyra

N B akBaTopuy TasoBCcKoM rybbl Kapckoro Mops.
MecToporkaeHre oTkpbITo B 1971 roay. NpomblwieHHas
ra30HOCHOCTb CeMakOBCKOrO MECTOPOXKAEHNS CBSI3aHa C
CEHOMAHCKVMU OTJI0-XKEHUSIMU.

JInueHsns Ha npaBo pa3Benku, JoobIHN
yrneBodopOAHOrO Chipbs B Npeaenax CeMakoBCKOro
yyacTka npuHagnexumt OO0 «PyclrazAnbsaHC».

B 2008 rogy B MOPCKOM YacTu MeCTOPOXAEHNS Obln
NpoBypeHbl TpU CKBaXKWHbI. B 2009 rogy B akBaTopun
TazoBckow rybbl 6biv MPOBYPEHBI ELE TPY CKBaXKMHBI.
PalioHHbIM LIEHTPOM ABASETCS MOCENOK Ta30BCKUN,
pPacnoNOXeHHbIN K tory oT CeMakoOBCKOro Me-
CTOPOXAEHNSA Ha pacCTOAHNN 220 KM.

OKOHOMUYECKM PaioH He PasBuUT, BVKaANLLIMM
HaceNeHHbIM MYHKTOM SBASETCA NOCENOK AHTUMNAOTA,
PacMnOIOXKEHHbIV Ha MPOTVMBOMOSIOXKHOM bepery
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and safety record. It should also be noted that special
attention was paid to environmental preservation, which
is important, given the geographical location of the
project being carried out in the coastal area of the Taz
Bay in close proximity to the Kara Sea Shelf. There are
an abundance of bays, rivers and lakes. Production
operations increase the environmental and industrial
safety requirements for the field that has difficult ice
and permafrost conditions, and requires the protection
indigenous populations and their farmlands as well as
the habitats of rare and endangered species of plants
and animals.

The common task of operators and service companies
is to increase the efficiency of any subsoil development.
This can be solved through a flexible and highly
qualified approach to the development of deposits. It is
obvious that the development of the oil and gas sector
directly depends on the quality of its servicing: drilling,
well workover, maintenance of equipment downhole
and on the surface. The most prompt response to the
challenge of time is modernization and innovation.

About the Project

The Semakovskoye field is located in the territory of
the Tazov and Nadym districts of the Yamalo-Nenets
Autonomous Okrug and in the coastal area of the Taz
Bay and Kara Sea. The field was discovered in 1971.
The gas content of the Semakovskoye field is produced
from the Cenomanian deposits.

The license for exploration and production of

hydrocarbons within the Semakovsky area belongs to

RusGazAlliance.

e In 2008, three wells were drilled in the offshore section
of the field.

® In 2009, three more wells were drilled in the coastal
area of the Taz Bay.

e The regional center is the village of Tazovskiy, located
220km to the south of the Semakovskoye field.

The region is not economically developed, the nearest
settlement is the Anti-Payuta settlement, located 50km
from the opposite bank of the Taz Bay. Novy Urengoy
City and Yamburg settlements are located 320 km to
the south and 80 km to the south-west, respectively.
The delivery of equipment, materials and goods is
carried out by railroad, Novy Urengoy City — Yamburg
station, as well as along the road from Novy Urengoy
to the port of Yamburg City. The conditions for the
transportation of goods and drilling equipment to the
area of the field are difficult. There are no roads in the
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TazoBCKoW rybbl, OT KOTOPOro MECTOPOXKAEHVE
yaaneHo Ha 50 kv no npsmoint. Fopof HoBbI YpeHrom
1 . dmbypr HaxoaaTcs B 320 KM toxxHee 1 80 KM toro-
3anagHee, COOTBETCTBEHHO.

[ocTtaBka 060pymoBaHus, maTepranoB 1 rpy30B
OCYLIECTBMSETCS MO XKeNe3Howm aopore r. HoBbIn
YpeHrowm — cT. AMOypr, a Takxxe No aBTOMOOWIbHOMN
nopore oT r. HoBbI YpeHrom oo nopta Amoypr.
YCnoBus onsg nepeBo3KM rpy30B 1 BypoBOro
060pyA0BaHNS B paioH MECTOPOXOEHNS COXKHbIE.
Lopor B panoHe HeT, MO3TOMY OCHOBHOW 0O6bHEM
rpPy30NepeBO30K OCYLLECTBISAETCS B 3IMHEE BPEMS
no crneyyanbHO
MPONIOXKEHHbBIM
BPEMEHHbIM oporam
(8uMHMKam). Cpok
NEencTBra 3MHNKOB

— C gexkabps no man.
CTponTenbCcTBO

X COMPSKEHO

C YCTPOWCTBOM
nepenpas 4Yepes
BOAHbIE Nperpaasbl
(peKU 1 MPOTOKM)

1 3a60/104EHHbIE
ydacTku. JIeToM rpysbl
MOFYyT OOCTaBIATLCS
Ha nnowaap paboT
BOAHbIM TPAHCMOPTOM.
[Nepuopn HaBuraumm

no HUM — C UIONA NO CeHTAOpb. Kpome Toro, s
rpPy30NepeBO30K U OOCTaBKM JIIOAEN NCNOb3YETCH
EEVETEN

Brvkaniwmmm mectopoxxaeHnsamMmn aenstotca CeBepo-
[NapycoBoe HedTerasokoHgeHcaTHOe Me-CTOPOXOEHWE,
pacrofioXXeHHoe Ha toro-3anafe Ha paccTtosiHumM 10 KM, U
ToTa-AXMHCKOEe ra3oBOe MECTOPOXKAEHME, HAaXOAsLLEeecs
K ceBepy Ha pacCTosHuM 30 KMm.

Bawxkanuee paspabdbaTbiBaEMOE MECTOPOXOEHNE

- SIMByprckoe HepTerasokoHAeHCaTHOE Me-
CTOPOXOEHME, PACMNOSIOXKEHHOE K 1Ory Ha PaCCTOSHUN
60 kM. TpaHCMOpPTUPOBKA raza ¢ AMOyprckoro

HI'KM ocyueCcTBASETCA MO CUCTEME MarncTpasibHbIX
rasonpoBoaoB AMOypr-LieHTp, a ang TpaHcnopTa
KOHAEHcaTa NOCTPOEeH KoHAeHcaTonposog AmMOypr -
YpeHron.

PasbypuBaHne CeMakoBCKOro MECTOPOXAEHNS
— YHUKabHbIA NPOEKT, peaim3dyemMblii B yCIOBU-
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region, so the main volume of cargo transportation is
carried out during winter along specially laid temporary
roads (winter roads). The winter roads are open from
December to May. The roads are supplemented with
crossings over water ways (rivers and channels) and
swampy areas. In summer, cargo can be delivered to
the site via water. The navigation period is from July to
September. In addition, aviation is used for cargo and
transporting in personnel.

The nearest fields are the Severo-Parusovoye oil and
gas condensate field located in the southwest at a
distance of 10km, and the Tota-Yakhinskoye gas field
located at a distance
of 30km to the north.

The nearest field to
be developed is the
Yamburgskoye oil
and gas condensate
field located to the
south at a distance
of 60km. Gas
transportation from
the Yamburgskoye oil
and gas condensate
field is carried

out through the
Yamburg-Center gas
trunkline system, and
a condensate pipeline
Yamburg - Urengoy has been built for condensate
transportation.

Drilling the Semakovskoye field is a unique project which is
implemented in remote area with no infrastructure.

Within the framework of the project 19 production wells
will be delivered in 2022 with high vertical displacement
and a section up to 4400 meters long under the shore
of the Tazovskaya Bay. Wells are being constructed on
the PK-1 reservoir (Cenomanian reservoir).

Ahead of the schedule, the construction of wells in
the second cluster were successfully completed, 13
production wells were drilled with a total penetration
of 34,758 meters, at an average commercial speed of
2,384m / rig-month. The maximum commercial speed
reached was 3525m / rig-month at well Ne A04.

The project used the most advanced equipment of
Gazprom Burenie, the drilling contractor, including the
ZJ-50 DBS Drilling rigs, as well as the ZJ-70 Drilling
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AX OTAANEHHBIX TEPPUTOPUN 1 OTCYTCTBUS
NHPACTPYKTYPbI.

B pamkax npoekTa koMnaHus o/kHa caaTb
3akazumnky OO0 «PyclazAnbgaHc» - 19 akcnnyataum-
OHHbIX CKBaXKMH B 2022 roay ¢ 60MbLUVM OTXOA0M

OT BEPTMKAIN C MAaKCUMaJIbHOM MPOTSHKEHHOCTHIO
CKBaXKMHbI 00 4400 MeTpOB Mo, akBaToputio Ta3oBCKOW
rybbl. CTPOUTENBCTBO CKBaXKMH BEAETCS Ha niacT
MK-1 (ceHoMaHcKas 3anexsb).

1o nToram cTpouTenbCcTBa 13 CKBaXKMH CyMMapHas
npoxoaka cocTaBnseT bonee 34 758 M, Npun cpeaHen
KOMMEPYECKOWN CKOPOCTU 2384 M/CTaHKO-MeC.
MakcumMasnbHO JOCTUMHYTast KOMMepYeckas CKOpPOCTb
cocTtaBuia 3525 M/cTaHko-Mec Ha ckBakmHe NeAO4.

B npoekTe 3a0encTBOBaHO camoe
BbICOKOTEXHOJIOMMYHOE 060pYyAoBaHME BYpPOBOro
nogpsadnka OO0 «[a3npom bypeHue», NCNOoNb3yemMoe
Npw CTPOUTENBCTBE CKBaXKWMH, B TOM 41Cne, OypoBble
ycTaHoBkuM ZJ-50 DBS, a ZJ-70 awenoHHoro tmna,
OCHaLLleHHbIE BEPXHVIMU CUJTOBLIMW MPUBOAAMMU,

Tpems BypOBbIMU HACOCaMU, HYETbIPEXCTYNEeHYaTbIMK
CUCTEMaMM OHNCTKM, POBOTUINPOBAHHBIMU KITKOHaMN
N KOMMbIOTEPU3VPOBAHHBIMU CUCTEMaMUN KOHTPOJIS
npouecca bypeHus.

Ons noBblleHNsa ahPEKTUBHOCTY BYPEHUS U
COXPaHEHNs KOJIJIEKTOPCKIMX CBOMCTB M1acTta Ha
CeMakOBCKOM MECTOPOXOEHWI, Ha aTane npen-
MNPOEKTHOW MPopadboTKM Oblsla OpraHn3oBaHa
YHUDNLMPOBAHHASA CUCTEMA MPOBEPKMN
TEXHOTOMMHYECKUX PELLEHN CEPBUCHBIX MOOPAAHbBIX
opraHMzaunin Ha NpegMeT COOTBETCTBUSA TPeboBaHVAM
onepauyoHHON 3P dEeKTUBHOCT BypeHus, 6e30MacHOM
CTPOUTENBCTBE CKBaXKMHbI, COXPaHEHUS MCXOOHbIX
prNbTPaUMOHHO-EMKOCTHbBIX CBOVCTB MacTta u
OOOCHOBaHMS CUCTEMbI 3aKaH4YBaHNS:

1. PagpaboTaHa MeToamka 6e30MacHOro 3aMeLLeHns
pacTBopa Ha yrneesoaopoaHon ocHoee (PYO) Ha
YKMOKOCTb 3aKaH4Y1MBaHNSA Ha OCHOBE Pe3y/ibTaToB
nabopaTopHbIX NCCNeaoBaH Ha KEPHOBOM MaTe-
prane CemMakoBCKOro MeCTOPOXAEHMS B COOTBETCTBUN

2.Ha aTane npeanpoeKTHOM NOArOTOBKM COBMECTHO

C TEXHOJIOTMHYECKMMM NOApPSAYMKamm paspaboTa-

Hbl PEKOMEHOALMU MO YJIYHLLIEHUIO TEXHOTOMMHYECKIMX
napamMeTpoB CUCTEMbI O4NCTKN Ha BY ZJ-50
CeMakOBCKOro MECTOPOXKAEHVIS!, paspaboTaHa
ahPeKTUBHAS CUCTEMA PACMOJSIOXKEHNS, XPaHEHNS 1
NCMOb30BAHNSA XKNAKOCTEN B EMKOCTHOM MapKe nyTem
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Rig, train type. The Dirilling rigs are equipped with a
top drive, three mud pumps, four-stage mud cleaning
systems, automated tongs, and computerized drilling
control systems.

To increase drilling efficiency and maintain reservoir
properties maintenance at the Semakovskoe field, a
unified system was established to verify the engineering
and technical solutions of the service contractors, con-
cerning the compliance with requirements for operating
drilling efficiency, safe well construction, maintaining the
initial reservoir porosity and permeability and a rationale
for well completion system:

1. A method was developed for safely replacing the
oil-based muds with completion fluids, based on the
results of laboratory testing with the use of the core
material from the Semakovskoe field.

2.Recommendations were developed during the pre-
design period, together with the participation of the
engineering contractors, for improving the cleanout
treatment systems at the Semakovskoe field’s BY ZJ-
50 drilling unit; an efficient system was developed for
location, storing and use of fluids in the tank farm by
way of visualizing the use of tanks (vessels) at each
intermediate stage of the well con-struction process.

3. A laboratory study on drilling mud was developed
to assess and manage the technological risks of the
project’s mud program which consists of the following:

a. Determine the basic parameters of the process
fluids;

b.Determine the kinetics of a blank plug break-up
in the inflow control devices and the direct-thread
well screens;

c. Determine the chilling temperature for salt brines
and drill mud filtration cake destructive
compositions;

d. Run a X-Clean testing using the shelf liquid oil-based
mud solution according to contractor’s standard;

e. Compatibility of flush fluids with the destruction
compositions and oil-based solutions;

f. Determine the permeability of the filter element in
various media;

g.Assess the corrosivity of fluids towards the well
completion components;

h. Testing the compatibility of the completion brine
and solution products with the INK-1 rocks,
regarding the secondary emulsification;

4.To assess and manage the project’s technological
risks with regard to the well cementing program, a

ROGTEC |63



B bYPEHVE

BMN3yanmnaaunn ncrnosib3o0BaHnNA EMKOCTEN Ha KaxxaoM
MPOMEXYTOHYHOM 3Tarne CTponTesIbCTBa CKBaXKNHbI.

3. Ins OueHKN 1 NpeaynpPexXaeHns TEXHOIOMMYECKNX
PUCKOB Ha NMPOEKTe B acNeKTe pacTBOPHOM MPOrpamMmel
Oblna opraHMsoBaHa nporpamMmMa n1abopaTopHbIX
nccnenoBaHn 6ypoBOro pacTBopa, BKO-YaroLLas
B Cebs:
a. OnpepeneHre OCHOBHbIX MapaMeTpOB
TEXHOIOTUHYECKUX XXUOKOCTEN
b.OnpeneneHne KUHETVKM PaCTBOPEHNS 3aryLleK
B YCTPOWMCTBAX KOHTPOJIS MPUTOKA Y CKBaXKMHHbBIX
duneTpax NpPAMon HaMOTKMU
c. OnpepenerHvs TeMnepaTtypbl KpUCcTanamaaumm
paccosioB 1 BPENKEPHbIX COCTaBOB
d.lMpoBeneHus X-Clean TecTa ¢ 6azoBbiM PYO no
cTaHgapTy nogpsagymka
€. COBMECTMMOCTb OTMbIBaKOLLEr0 Bydepa ¢
OperikepHbIMK cocTaBamn 1 PYO
f. OnpepeneHns NPoOHNLAEMOCTN PUNBTPO3IEMEHTA
B pasHbIX cpeax
g. OueHKa KOppO3VOHHOW aKTUBHOCTW XUIKOCTEN K
S/1eMeHTaM KOMMOHOBKM 3aKaH4Y1NBaHNS
h. TeCT Ha COBMECTUMOCTb »KUOKOCTN 3aKaH4Y1MBaHUS
1 MPOAYKTOB pacTBopeHus ¢ nopogamu MNK-1 B
4acTW BTOPUYHOIO 3MYJIbIrMPOBaHUS

4. NS OUEHKN 1 NPpedynpPexXaeHNs TEXHOIOMMYECKNX
PUCKOB Ha NMPOEKTE B aCNeKTe LEMEHTUPOBAHNS
CKBaXXVH MpOorpaMmbl Obliia opraH1n3oBaHa

nporpamma 1abopaTtopHOro TECTUPOBAHNS

LEMEHTHbIX PACTBOPOB, BK/IOHaKOLLaA B Ce0s TeCTbI

0115 LLEMEHTA, CNob3yeMoro npu kpensieHn OK
PasIMYHOro anameTpa (Hanpaenerve, KOHOYKTOop,
aKcnayaTauyioHHast KOJTOHHA). KnoyeBom 0COBEHHOCTHIO
OaHHbIX NCCNEeOBaHNIA ABNSSIOCH CMOIb30BaHNE

API| cTaHOapTOB KpeneHnsa CKBaXKNH B apKTUHECKIMX
YCIOBUSIX, paspaboTaHa CUCTeMa HYeK-IMCTOB MPOBEPKM
COCTOSIHUS LLIEMEHTUPOBOYHOIO h/10Ta NEPEL, KaKAOM
onepaupen, a Takxke nporpamMmma labopaTtopHOn
9KCMPECC OLEHKM Ka4eCTBa 3aroTaB-/IMBaeMoro LieMeHTa
NPV pasnyYHbIX TEMNepaTypax OKpy>KaroLLen cpedp!.

5. KOHCTPYKUMS CKBaXKMHBI 060pyAOoBaHa

npeMUasbHbIMU CUCTEMAaMU HVDKHETO 1 BEPXHEro

3aKkaH4MBaHVs, KOTopas BKIOHaeT B cebd crnepytoLime

TUNbI An3anHa:

Hu>XHee 3akaHuynBaHue:

Oun3zaiH ckBaxkuH Net:

a. MpemnanbHble GUabTpa NPSIMOM HAMOTKU C

pPacTBOPUMbBIMY 3arfyLLkamMy Ha nepdoprnpo-
BaHHOW 6a30BoO Tpybe
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laboratory testing study of cement mud was organized
which includes the tests for cement used while setting
casing strings of various diameter (conductor casing,
surface casing, production casing). One of the key
features of this research has been the use of API
standards for well casing carried out un-der the arctic
conditions; a system of check lists has been developed
to assess the status of the well cementing stock prior
to each operation, as well as a program was developed
for a rapid laboratory quality control of the cements
prepared under various ambient temperatures of the
environment.

5. Well Construction provided with premium lower and
upper completion systems, which includes the next
types of well design:

Lower completion:

Well Design #1:

a. Premium Direct Wrap Screens with dissolvable
plugs on a perforated base pipe

Well Design #2:

a. Premium Direct Wrap Screens with dissolvable
plugs on a ICD (inflow control devices) premium
ports

b.Open-hole swellable packers for zonal isolation

Upper completion
Downhole Monitoring Systems (DTS (distributed
temperature sensors) with pressure gauges)

6. To assess and manage the project’s technological
risks, with regard to production rates and the evalu-
ation of the completion system efficiency, a program
was developed providing a detailed list and se-quence
of engineering calculations giving the rationale for the
estimated well flow rate, which in-cludes the Nodal
Analysis, making it possible to provide safe, hydrate-
free well operations, compati-bility of the Christmas tree
and downhole monitoring system, and the calculations
of computerized fluid dynamics (CFD) for the wells of
the #2 design, taking into account the pressure drops
taking place in the micro-annulus.

To improve drilling efficiency and preserve the fluid-
bearing properties at the Semakovskoye field, an
oil-based drilling mud (OBM) is used in combination
with the high-tech drilling equipment — an RSS (Rotary
Steerable System) and WLT (Well Logging Tools), which
help optimize drilling parameters and obtain high-quality
real-time geophysical data for effective geonavigation
support to increase the targeting of the wells in the
most productive reservoir sections.
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LnzanH ckBaxknH Ne2:

a. [pemunanbHble hunbTpa NPSMON HaMOTKM C
pPacTBOPUMbBIMU 3arfylikaMmy Ha MpeMmyM nopTax
yCTponcTBa KOHTpoA nputoka (YKIT)

b. PagzbyxatoLme nakepa onsg M3onsaummn ropusoHToB
B OTKPbITOM CTBOJIE

BerHee 3aKaH4mBaHue:
BHyTpI/ICKBa)KIAHHbIe CNCTEMbI MOHUTOPWHIa JaBneHnA
n TeMneparypbl 0o 326051 CKBaXKWHb!

6. [na oueHKM 1 NPeaynpPexXaeHs TEXHOTOTMHYECKMX
PUCKOB Ha NMPOEKTe B acneKkTe NoATBEPXAEHUS
paboyero gebuta 1 oUeHKN 3PPEKTUBHOCTY CUCTEMBI
3akaH4mBaHVs 6blia padpaboTaHa nporpamma

C OMMCaHWEM MEPEYHS 1 MOCNea0BaTEbHOCTH
NPOBEAEHNS VHXXEHEPHbIX PacHeTOB, B TOM YMCIE
y3-noBoro aHannaa (Nodal Analysis), nos3BonstoLLero
ob6ocHoBaTb 6e3onacHyto 6e3rnapaTHyO SKCMJTy-
aTauntio CKBaXKMHbl, COBMECTUMOCTb (DOHTAHHOWM
apMaTypbl C BHYTPUCKBa>KMHHOW CUCTEMOM MOHU-
TOpUHra, a TakXXe pPacyeTbl BbIYUCINTENBHO
rugpoavHamuki (CFD) ons ckBaxkuH gmsanHa Ne2

C Y4ETOM NMOTEPb AABAEHNSA B MMKpPO3aTpybe ans
0B0CHOBaHNS MPOEKTHOIO AebnTa CKBaXKMH.

Ons noBblleHns 3PHEKTUBHOCTY BYPEHUS U
COXPaHeHNs KOJIIEKTOPCKMX CBOMCTB M1acTa Ha
CeMaKOBCKOM MECTOPOXOEHNN MPUMEHSIETCS CUCTEMA
OypOBOro pacTeopa Ha yreBo40POOaHON OCHOBE
(PYO) B COBOKYMHOCTW C BbICOKOTEXHOMOMMYHBIM
obopynoBaHneM ang BypeHns - poTopHas
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The Semakovskoye field is located in a aquatic protection
zone which requires the highest level of drilling process
compliance with the nature protection legislation of the
Russian Federation. Therefore, the field is developed with
pitiless drilling and the removal of drilling cuttings. The
drill cuttings were drained using a mobile unit for draining
sludge to reduce the humidity of drilled cuttings.

It is fundamentally important for the company to ensure
a high level of industrial and environmental safety in
order to preserve the unique nature of the region.

The company implemented and certified quality
management systems, safety and health, environmental
management for compliance with the requirements of
international standards ISO 9001: 2015, BS OHSAS
18001: 2007 and ISO 14001: 2015.

About ERD Wells

The geological structure of the field also determined the
development system - since the main reserves of the
field are in the shelf of the Tazovskaya Bay, well pads
are located along the coastline, and wells reach out to
the sea. After the relatively simple wells were drilled, it
was time to construction the ERD wells. The economic
and technical analysis has shown that the construction
of extended reach wells is the most economically and
environmentally effective solution to gain access to the
remote reservoirs of the Semakovskoye field.

Economic efficiency means the optimization of
investments in the development of the infrastructure
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ynpaensowasa cuctema (PYC) n nprubopbl kapoTaxka
B npouecce bypernd (LWD), nossonawowme
cobnogaTte oNTMMasbHbIE MapamMeTpbl BypeHns n
noJly4aTb Ka4eCTBEHHbIE reon3nyeckme AaHHbIe

B peXNME peanbHOro BpeMenu, bnarogaps vYemy
OCYLLECTBISETCSA reOHaBUraLMOHHOE CONMPOBOXAEHNE
C UENbo YBENYEHMS MPOBOAKN CKBaXKMHBI MO
Hanbonee NPOAYKTVBHOW YacTy njacTa-KoaaeKkTopa.

CeMaKOBCKOe MECTOPOXAEHNE PACMOIOXKEHO B
BOJOOXPAHHOW 30HE, YTO TPebyeT MakCUMasibHO-

rO YPOBHSA Opranm3aumn npouecca bypeHns B
COOTBETCTBUM C TPEOOBaHNAMU MPUPOL0OXPAHHO-
ro 3akoHogatensctea P®. B cBa3n ¢ aTM Ha
MECTOPOXXOEHNN NCTMONb3YETCH TEXHOTOrUS 6e3am-
BapHoro BypeHus 1 ytunamaaumm 6ypoBoro Liama.
BypoBow wnam NpoxoauT npouenypy OCYLWKK C
npumMmeHeHnem YMOLLL, nosBonsioLlen MakcumaibHO
CHU3NTb BNaXKHOCTb BypOBOro Luiama.

MPUHUMNMaNbHO BaXKHbIM 18 KOMMaHW1 SBNSeTCs
obecneyveHne BbICOKOrO YPOBHS MPOMbILIIEHHON U
9KOJIOMMYECKOM 6e30MacHOCTU B LESAX COXPaHEHNS
YHUKaNbHOW cpefbl. B KoMNaHun BHeAPEHbI

1N cepTUMOULMPOBaHbI CUCTEMbI MEHE)KMEHTA
KayecTBa, He30MacHOCTU TPy4a U OXpaHbl 300P0BbS,
9KOJIOMMYECKOrO MEHEAKMEHTA HA COOTBETCTBME
TpeboBaHUAM MeXayHapOAHbIX CTaHAapPTOB

ISO 9001:2015, BS OHSAS 18001:2007 n ISO
14001:2015

O ckBaxxuHax ERD

["[eonornMyeckoe CTpoeHe MECTOPOXKAEHNS
onpenennno n CUCTeMy pas3paboTKn — Tak Kak OCHOB-
Hble 3anacbl MECTOPOXAEHNS HAXOOATCH B LWWenbde
TazoBcKkow rybbl, KyCTOBbIE MIOLAAKM pacnoiaraloTcs
BOOJIb 6EPErOBOW NINHUM, & CKBaXKVHbBI YXOOAT AaSIeKO
Mof, akBaToputo. locne Toro Kak 6biiv MPOoBbypPEHb!
OTHOCUTENIBHO MPOCTbIE CKBaXKMHBI MOAOLIEN Yepes
CTPOUTENBCTBA CKBaXKMH C BOIBLUNM OTXOAOM OT
BepTVKaIV. OKOHOMUKO-TEXHNYECKNIA aHaN3 nokaaaln,
YTO CTPOU-TENBCTBO CKBaXKMH C 6OMBLUMM OTXOO0M OT
BEPTVIKaIV ABASETCH Hanbonee SKOHOMUYECKN 1 9KO-
nornyeckn apdeKTUBHbIM peLleHneM, No3BONAIOLLIM
MoNyYUTb OOCTYN K yOAEHHbBIM KOJIIEKTOPaM
CeMaKOBCKOIro MECTOPOXXOEHMS.

Moa, SKOHOMNYECKOW 3 PEKTUBHOCTHLIO
nogpasymMeBaeTcs onTMMM3aumMs MHBECTULMIA B
pasBUTME MHPPACTPYKTYPbI, HEOOXOAMMOW A5
pa3paboTKM MECTOPOXKOEHNS, C LIESTBIO YBENYEHUS
npuoébInn,
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required for the development of the field in order to
increase profits.

ERD wells (in the world classification - Extended Reach
Drilling) - wells with an extended reach from the vertical,
with a deviation ratio to vertical of more than 2: 1. The
characteristics of this type of wells are:

¢ high mechanical loads - increased axial loads and
often excessive torque due to high values of the
friction coefficient due to the large length of the highly
inclined section of the wellbore;

¢ high hydraulic loads - annular pressure is several
times higher compared to even horizontal wells with
lower bottomhole displacement from the vertical, not
to mention vertical wells (even deep ones);

e difficult cuttings removal from the wellbore , especially
when designing wells with a high PHAR value (pipe-
hole area ratio) - the higher the PHAR, the more
difficult it is to remove waste;

e difficulties with reaching casing strings and liners -
high coefficients of friction and insufficient weight
of the upper part to reduce the force of «pushing»
the strings;

e problems of borehole well stability and narrow mud
weight window;

e problems with delivering the load during drilling, as
well as during the final operations, for example,
creating the necessary load when hanging liners;

e in addition, due to the large remoteness of targets,
additional geological uncertainties arise in structures
that are heterogeneous in strata and strike.

An ERD well is not just a more complex directional
well. The basis for success in the construction of

such wells is: the use of advanced technologies, the

www.rogtecmagazine.com



DRILLING

CkBaxxuHbl ¢ BOB (B MupoBon knaccudmrkaumm — ERD

wells: Extended Reach Drilling) — cKBa>K1HbI C 60bLINM

OTXO4OM OT BEPTUKAN, UMEIOLLIME COOTHOLLIEHNE

oTxoda K BepTukanu tonee 2:1. XapakTepHbIMK

OCOBEHHOCTSAMM NMPW CTPOUTENTBCTBE TAKOro Tuna

® BbICOKME MEXaHNYECKNE HArpy3KM — NOBbILIEHHbIE
OCEBble Harpy3KM 1 3a4acTyto N3ObITOYHbIN
KPYTALLMA MOMEHT 13-3a BbICOKMX 3HAYEHNI
KoathduLpeHTa TpeHMs BCneacTaie 60bLIOoN
NPOTAHKEHHOCTN CUSIbHOHAKIOHEHHOM YacTK
CTBOJ1a CKBaXKVHb;

® BbICOKME MMOPAaBNNYECKME HArpPy3KN — 3aTpybHOoe
naeneHve (OLIM) KkpaTHO BbilLe MO CPaBHEHWIO
OaXKe C ropU30OHTasIbHbIMU CKBaXKVMHAMM MEHbLLErO
CMeLLeHNst 32005 OT BEPTUKAN, HE FOBOPS YXKe O
BEPTUKasTbHBIX CKBaXKUHAX (Oaxke rnyboKmx);

® 3aTPyAHEHHAsA O4MCTKa CTBOJ1A CKBaXKMHbI OT
BbIOYpPEHHOW MOPOAbl, OCODEHHO MPY KOHCTPYKLIMMK
CKBaXXWH C BbICOKMM 3HaveHremM PHAR (pipe-hole
area ratio) — 4yem Bbile PHAR, Tem cnoxHee
O4MCTKA OT Wama,;

® CJ/IOXKHOCTW C JOXOXAEHMEM 0BCaOHbIX KOJIOHH U
XBOCTOBVKOB — BbICOKME KO PUUMEHTbLI TREHNS
1 HEOOCTATO4YHbI BEC BEPXHEN YaCTW O/151 CHYDKEHUS
YCUIINS «MPOTaSIKMBaHNSA» KOJIOHH;

® MPO6IEMbI YCTONYMBOCTU CTEHOK CTBOJ1A CKBaXKMHbI
N Y3KOE «OKHO BYPUMOCTM» MO MNJIOTHOCTU BYypOBOro
pacTteopa (mud weight window);

® Mpo6EMbI C AOBEOEHMEM HArpy3KM Mpu BypeHnn,
a Takxe Mpu 3akioYnNTEbHbBIX OnepaLmsx,
HaNprMep co3aaHne HeobxoaMOM Harpy3Ku Npu
NoOBECKE XBOCTOBUKOB;

® KPOMe 3TOro, 13-3a 60JbLUIOV YAaNEHHOCTH

professionalism of employees, the correct organization
of processes and well-established communication
between the various participants in the project. That is
why preparations for the record-breaking wells began
long before drilling began. Well design was carried

out with the involvement of the drilling contractor, and
the technical specialists of the service companies
specializing in drilling ERD wells. At the design stage,
various criteria and factors were taken into account
and analyzed - design structure and well trajectory
(including the first section curvature parameters

and trajectory reversal), correct selection of drilling
tools, drilling surface equipment, stability of the
wellbore, solving problems with cleaning the wellbore

- transporting cuttings to the surface, monitoring the
drilling parameters and equivalent circulating mud
density in real time, as well as technologies for running
and cementing casing strings and attaching screens.
Prior to drilling the wells the changes considered in the
geological data and promptly made adjustments to the
project. At the same time, special attention was paid to
the assessment of operational risks and the preparation
of an emergency action plan.

About the Record Well

Geomechanical drilling support was used during the
construction of wells together with the building and
updating the model for each well. Key technologies
with directional drilling, fluids and bits, and well casing
were applied in close cooperation with geomechanical
engineers and geosteering engineers, as well as with
the drilling contractor.

www.rogtecmagazine.com
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Lesnel BO3HUKaOT AOMNOHUTE bHbIE re0sIorMyecKmne
HeornpenenéHHOCTN B CTPYKTYpPax, HEOAHOPOAHbIX MO
Han/1acToBaHWUIO 1 MPOCTUPAHMIO.

CkBaxnHa ¢ BOB — 310 He NpoCTo 6osiee CNoXHas
HaKJIOHHO-HanpaBneHHas ckBaxkHa. OCHOBOM

0719 ycrnexa npu CTPOUTENBCTBE TakMX CKBaXKMH
ABNSETCS: UCMOJIb30BaHNE NEepPeaoBbIX TEXHOO-

M, NPOMECCUOHANM3M COTPYOHVKOB, NMpaBibHas
OopraHM3aLLst NPOLIECCOB 1 HaNTaXXeHHas KOMMYHUKaLIMS
MeXIy PasiMyHbIMM CTOPOHAMU — yYaCTHUKaMM
npoekTa. VIMEHHO NO3TOMY MOArOTOBKA K PEKOPOHbLIM
CKBaXKMHaM Ha4aiacb 3a40/1r0 A0 Hadana bypeHus.
MPOEKTUPOBaHME CKBaXKMH OCYLLIECTBISIIOCH C
npuBnedeHrieMm komnaHum OO0 «PyclrasbypeHre» kak
eHepasibHOro Noapsa4YMka No CTPOUTENBCTBY CKBaXKMH,
W C NpUBAEYeHEM NPOMUIIbHBIX CRELMaIMCTOB
CEPBUCHBIX KOMMaHWM, CReumannanpyroLLIXCs Ha
ByperHun ckeakmH ¢ BOB. Ha aTane npoexkTupoBaHns
YUUTBIBAUIMCH U @HaIM3NPOBASIMICH Pa3/INYHbIE KPUTEPUN
N paKTOPbl — MPOEKTHbIE KOHCTPYKLIMS 1 TPaeKTopus
CKBaXKVHbI (B TOM YMC/ie NepBas Cekums Habopa
napameTPOB KPUBU3HbI 1 Pa3BOPOT TRAEKTOPUM),
npaBWSIbHBIA MOADOP BYPUIIBHOIO MHCTPYMEHTA,
BypOBOro HAa3eMHOrO 0BOPYAOBaHUS, CTAOUIBHOCTb CTEHOK
CTBOJ1a CKBEXKVHbI, PELLIEHME NPODIEM C OUMCTKOM CTBOMA
CKBaXKVHbI — BbIHOCOM BYPOBOrO Lsiama Ha NMoBEPXHOCTb,
MOHVTOPUHI MapamMeTPOB BYPEHNS U SKBUBAJTIEHTHOWN
LMPKYNISILVOHHOW MAOTHOCTI BYPOBOIro pacTBOpa B PEXXUME
PEeasIbHOMO BPEMEHW, a TaKXKe TEXHOIOMAM Crycka v
LEMEHTUPOBaHMS 06CaAHbIX KOMIOHH 1 KperieHne puneTp-
XBOCTOBVKOB. [J0 Hauana OypeHnst CKBaXKUH Dbl yHTEHbI
N3MEHEHWS FTe0SIOMMYECKMX JaHHbIX I CBOEBPEMEHHO
BHECEHbI KOPPEKTNPOBKM B MPOEKT. [Mpr 3ToM 0coboe
BHMMaHVe 6bI10 YAeNeHo OLEHKE OnepauVioHHbIX PUICKOB
1 MOArOTOBKE M/laHa AENCTBUN Ha Cy4al YpeaBblHaHbIX
CUTyauui.

O peKkopaHOW CKBaXKMHe

[Mpu CcTponTENBbCTBE CKBaXKMH HA CEMaKOBCKOM
MECTOPOXAEHUN MPUMEHHAETCS rEOMEXaHNYECKOe
COMPOBOXAEHNE BypeHNs C MOCTPOEHNEM 1
0OHOBIEHMEM MOOENN MO KaxXKJoW CKBaxkMHe. Ha
NPOoeKTe BOblIM MPUMEHEHbI KITHOYEBbBIE TEXHOIOMUM
HaKTOHHO-HaNPaB/IEHHOrO BypPeHUs, PacTBOPOB U
OONOT, TEXHOSIOTUIA KPEMIEHNSA CKBaXKMHBI MPU TECHOM
B3aVMOAENCTBUN C UHXEHEPAMU-TEOMEXAHNKaMU U
reoHaBuraTopamu, a Takxke ¢ 6ypoBbIM NOAPAOHNKOM.
Tak, 10.03.2021 3aKOHYEHO CTPOUTENBCTBO
YHUKa/TbHOW BbICOKOTEXHOOMMYHOW CKBaXKMHbI NeAO8
CeMaKOBCKOro ra3okOHAEHCATHOrO MECTOPOXKAEHNS.
CKBaXKMHa MMEET MPOEKTHbIN 3a6on 3 663 M nMpw
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On the 10th March 2021, the construction of a unique
high-tech well Ne AO8 was completed. The well has

a target depth of 3,663m with a vertical depth of 879
m and a vertical deviation of 3045m. Today, this is the
longest ERD (Extended reach drilling) well of a similar
design on the Cenomanian deposits in the Russian
Federation (the vertical - ERD ratio 3.46).

The previous record was recorded in 2015 at the
Yurkharovskoye field, where Gazprom Burenie
completed the construction of a turnkey well for the
Senomanian deposits with an ERD coefficient of 2.28
(bore length 3168m, offset 2483m with vertical 1090m ).
The achievement of this result opens up new
perspective for the development of hydrocarbon
reserves at the Semakovskoye gas field under the
coastal area of the Tazovskaya Bay.

Geomechanical Support

Before embarking on the development of the project,
special attention was paid to risk analysis, assessment
and prevention.

As noted earlier, ERD wellbore stability posed a

major challenge when drilling, especially when drilling

high zenith angles through shale intervals. At the

Semakovskoye field, there are additional specific

problems associated with wellbore stability:

e Depletion of the productive formations and a
reduction in formation pressure, which contribute to
the reduction of fracturing pressure and lost circulation;

e Presence of unstable clay intervals, especially the
“chocolate clay” interval.

The presence of both features at the same time
significantly narrowed the safety corridor for the drilling
fluid and made had a significant impact on the (in terms
of wall stability) density of the drilling fluid.

One of the key decisions was the use of geomechanics
before drilling and in real time. The geomechanical
model, in the planning stage, made it possible to
determine the “difficult” intervals and safe boundaries
for the equivalent circulation density, on the basis of
which the choice of solutions and technologies were
made. To obtain the most accurate values of the
safe boundaries of the equivalent circulating density,
the geomechanical model was updated based on
the results of the BHA logging tools. Based on the
equivalent circulating density recorded from the
bottomhole pressure sensor, the drilling modes were
selected that ensure that all operations remained within
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ryburHe No BepTUKau 879 M 1 OTXo4e OT BepTUKan
3045 M. Ha cerogHALWHWM OeHb 3TO camasi IPOTshKEHHas
ERD (Extended reach drilling) ckBa>krHa no nogobHom
KOHCTPYKLIMW Ha CEHOMaHCKME OTNIOXKEHUS B POCCUINCKOM
®enepaumm (COOTHOLLIEHNE OTXOOA K BEPTUKaN -
koathdpuumeHT ERD 3,46). MpeablayLumi pekopq,

6bin 3admkerpoBaH B 2015 rogy Ha KOpxapoBCkom
mMecTopoxaeHu, roe OO0 «[faznpom bypeHne»
OCYLLIECTBWIIO CTPOUTENTBCTBO CKBXKMHbI «MOL, KITHOY»
Ha CeHOMaHCKMe OTNOXEHWS ¢ KoadhdurumeHTom ERD —
2.28 (MpOTsHKEHHOCTb MO cTBOJY 3168 M, oTxon 2483
M mpu BepTukann 1090 wm).

[ocTxeHne gaHHOro pesynbTara OTKPbIBAET HOBblE
nepcnexkTUBbI /18 OCBOEHWS 3anacoB yrie-B0A0pOA0B
Ha CeMaKoBCKOM ra3oBOM MECTOPOXKOEHUM MO,
akBaTopuen Ta3oBCKOW ryobl.

B coBpemMeHHbIX YyCNOoBUAX padBUTUS HEDTErazoBOro
cekTopa akoHomukn OO0 «Pyclrasbype-

Hne» coBMecTHO ¢ OO0 «["aznpom bypeHne»
OCTalTCS OOHUMN N3 KPYMHENLIMX BYPOBbIX MPea-
NPUSTNIA CTPaHbI, OCYLLIECTBASIOLLVX YIPaBneHe
NHTErPUPOBAHHBIMW MPOEKTaMK MO CTPOUTESTLCTBY
CKBaXXWH Ha cylle 1 Ha wenbde. CerogHaLWHnm

OeHb 019 KOMMaHWi — 3TO Bpems AMHaMNYHOrO
Pa3BUTKSA, HOBbIX aMOULIMO3HbIX 3a4ad 1 galbHenLwero
3aKpPENIEHNS Ha PbiHKE OYPOBbLIX PaboT.

KoMnaHun HanpaensioT MHBECTULMOHHbIE PECYPChbI
Ha JanbHenllee pa3BuTe U POCT NPON3BOACTBEHHO-
TEXHOJTOMMYECKIX aKTVBOB.

reomexaHn4yeckoe conpoBoOXaeHune

Mpexxae Yem NpUCTYNTb K padpaboTke NPoeKTa,
0Ccob0e BHVMaHVe 6b1/10 YAEEHO OLIEHKE PUCKOB U
OMPEAENEHNIO MYTEN U PELLEHUIA X MPEeayNPeXXaeHs.

Kak y>ke 6bI/T0 OTMEeYeHO, YCTOMYMBOCTb CTBOMA

CKBaXXMH C 60/1bLUMM OTXOAOM NpeacTaBnsna ce-

PbE3HY0 MPobnemy nMpu 6ypeHnn, B OCOBEHHOCTU

Npu OypPeHU C BbICOKMMU 3EHUTHBIMU Yriammn Yepes

FMHUCTbIE MHTEpPBasbl. B ycnoBuax CemakoBCKOro

MECTOPOXKAEHWS OOMOSHUTENIbHO CYLLIECTBYIOT

cneumduyeckne NpobiemMbl, CBA3aHHbIE C

YCTOM4YMBOCTbLIO CTBOMA:

e lIcToleHe NPOAYKTUBHbIX MAACTOB U CHUDKEHWE
NaacToOBOro AaBfeHNs, KOTOpble COCOOCTBYIOT
CHVDKEHWIO AaBNEHNS rMapopa3pbiBa 1 NOroLEHNS
OypoBOro pacTeopa;

* Hanunune HecTabuNbHbIX FIMHUCTLIX UHTEPBASIOB,
B OCOBEHHOCTU MHTEpPBAaNa «LOKOAaAHbIX FINH>.
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the defined safe limits. To ensure trouble-free wiringof

the interval, a specially selected formulation of the drilling
fluid was selected that provided acceptable equivalent
circulating density values and low friction coefficients.
Based on the results, the drilling and cleanout modes, the
speed of tripping and running operations and forward /
back reaming, as well as the controlling the speed of the
casing strings and liners as they are RIH.

To ensure trouble-free drilling at the pre-drilling
modeling stage, the models of the mechanical
properties and the calculations of wellbore stability
were performed.

The main purpose of calculating the wellbore stable
state for the planned well trajectory is to determine

the boundaries of the equivalent density of the drilling
mud, understanding this avoids any problems with
wellbore stability. In the course of this study, the fracture
gradient, the collapse gradient, the calculation and
calibration of the elastic properties of rocks in the near-
wellbore space and the wellbore stability calculation

are conducted to determine the safe window for the
specific weight of the drilling fluid, to determine the risks
associated with the instability of the wellbore.

A Unique Set of Technologies

for Well Construction

Even at the planning stage, an important and correct
decision was taken before the implementation of

the project, an engineering consulting company that
specializes in the design and support of ERD wells was
engaged to examine the design solutions. An extended
range of engineering calculations were performed on
the profiles of two wells in the first drilling phase. Based
on the results of the extended engineering calculations
and the assessment of the design solutions, a detailed
report was prepared with the results of engineering
calculations, conclusions and recommendations

and risks, which were subsequently included in the
«program for well construction», and this also made

it possible to change some of the materials and
equipment.

Particular attention was paid to the selection of the
correct drilling technologies. The selections were based
on careful and detailed planning, modeling of borehole
and ground conditions and evaluating the results of

a combination of different technologies. Selecting the
correct drilling system to obtain the best results cannot
be underestimated, as many operating conditions,
such as wellbore stability, do not allow for trial and
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Hannure ogHOBPEMEHHO 06eMX OCOBEHHOCTEWN
CYLLECTBEHHO Cy3M/10 6e30macHoe OKHO BypOBOro
pacTBopa 1 CAenano CyleCTBEHHbIM (C TOYKM
3PEHNS YCTOMUYMBOCTU CTEHOK) M3MEHEHME MAOTHOCTU
OypoBOro pacrtaopa.

OHVM 13 KITIOYEBBIX PELLEHNI CTaO NCMOIb30BaHNe
reomMexaHvku nepepn OypeHnemM 1 B peasibHOM
BpeMeHu. [[eoMexaHnyeckas MOLe b Ha aTane
nJaHVPOBaHUS NO3BOIMNA ONPEnennUTb «TPyaHble»
MHTEpPBasbl 1 6e30MacHbIE rPaHLLbl 9KBUBAIEHTHOWN
LUMPKYNALNOHHOM NNIOTHOCTU, HA OCHOBAHWK
KOTOPbIX OCYLLECTBAANCA BbIOOP PELIEHUN U
TexHonorun. ng noayydeHns Hambonee TOYHbIX
3Ha4YeHN 6e30MacHbIX FMPaHUL, 3KBVMBATEHTHOM
LUMPKYNALMOHHOM NNIOTHOCTM reOMexaHn4ecKas
Mofesib 06HOBNANACh Ha OCHOBaHUM KapoTaxkew,
OCYLLECTBISEMbIX Mprbopamu reoPuanyeckmx
nccenepoaHun (FMC). Ha ocHOBaHWK OaHHbIX
3amMepa 9KBUBANEHTHOW LUMPKYAALUMOHHON
nnoTtHocTu (OUIM) gaTtynka 3abonHOro gaBneHus
BblIOMpPanChb pexumMbl bypeHus, obecrnevmaroLme
COb6AEHNE YCTAHOBIEHHbBIX 6€30MacCHbIX
numuToB. [na obecneyeHns 6e3aBapunHOCTH
npoBOOKN MHTepBana Obla cneunanbHo
nogobpaHa peuenTypa bypoBOro pacTeopa,
obecnedmBatoLad npuemMmaemole 3HadeHns SLUM n
HN3KME KOBMPUUNEHTbI TPEHUA. Ha OCHOBaHWM
MOJTYYEHHbIX PE3yIbTaTOB MOAEIMPOBAHNS
noabupanuce pexxnumMbel BypeHns n NPOMbIBOK,
ckopocTb ClMO 1 npsMbIx/06paTHbIX NPOpPaboToKk,
a Takxe CKOPOCTU cnycka 06CafHbIX KONTOHH U
XBOCTOBWKOB.

B uenax 6e3aBapuinHoOro GypeHus Ha atane
NpendypoBOro MoAeMpoBaHVs BblI NOSyYeHbI MOAENN
mMexaHndeckmx ceomcts (MMC) 1 nponsBeneH pacyeT
YCTOMYMBOCTU CTEHOK CKBaKMHbI (PYCC).

OCHOBHOW LIENBIO pacyeTa YCTOMYMBOIO COCTOSHMSA
CTBOJIa CKB&XXMHbI /15 M1aHOBOV TPAEKTOPUM SBNSIETCS
onpeaenenHne rpaHunL, aKBMBaIEHTHOM MIOTHOCTU
OypOBOro pacTBopa, 3HaHVe KOTOPbIX MO3BONAET
n3bexkaTb NPO6EM C YCTOMUMBOCTBLIO CTBOIA
CKBaXKVHbI. B xofe aToro nccnenoBaHvis Mpon3BoamnTcs
pacyéT rpafdneHTa paspbia nopop, rpagveHTa
0BpyLLUEHNS], PaCYET 1 KambpoBKa YNpyrix CBONCTB
nopo[, B OKOSTIOCKBaXKMHHOM MPOCTPAHCTBE W pacyéT
YCTOMUMBOCTU CTEHOK CKBaXKMH C LIESbIO ONPeaeneHns
6e30nacHOro OKHa yaesibHOro Beca BypoBOro pacTBopa,
onpenenenHnst PUCKOB, CBSA3AHHbBIX C HECTabWIbHOCTbBIO
CTBOJIA CKB&XKMHbI.
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error, should the worse happen, it could affect the
construction of that section and, in some cases, the
well as a whole.

Bottom-Hole Assembly

Currently, the proposed rotary steerable system is

the optimal solution for drilling ERD wells, since they
provide directional drilling with continuous rotation

of the drill string, i.e. create conditions for efficient
cuttings removal, which minimizes the risks of the BHA
becoming stuck.

The rotary steerable system allows for 3D control of the
borehole’s deflection as the drill string rotates.

To achieve the optimal drilling performance, the drilling
modes and well placement data acquisition was collected
in real time, MWD/LWD tools were used, multifunctional
logging tools for neutron porosity, density, resistivity
imaged mapping-while-drilling were used in combination
with the rotary steerable systems and PDC bits.

The results of the ERD technologies and practices
implemented during the construction of the production
wells at the Semakovskoye field have opened up new
prospects for onshore wells targeting the development
of hydrocarbon deposits under the coastal areas of the
Taz Bay. They can also be successfully applied to the
development of northern and arctic fields.

We are not limited to these results, already the
specialists of RusGazBurenie and RusGazAlliance have
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YHuKanbHbIn HA60P TEXHONOMUMA

npu CTPOUTEsNIbCTBE CKBaXXUH

Elle Ha cTagum nnaHMpoBaHus 0coboe BHUMaHVeE
ObIN0 yaeneHo BbIGOPY NPaBUIbHON TEXHOIOMN
OypeHns. MeTopl, MCNOJIb30BaHHbIE /19 Pa3padoTKu
cucTeMbl OypeHns Ha CeMakoBCKOM MECTOPOXAEHNN,
Obl/I OCHOBAHbI Ha TLWATETbHOM U OETaNIbHOM
naaHNpoOBaHNN, MOAEIMPOBAHNN CKBaXKMHHbIX

N HAa3EMHbIX YCSIOBU N OLEHKE PE3YJIbTaTOB
COYeTaHNs PasfinyHbIX TEXHONOMMI. VICNonb3oBaHne
CUCTEMbI BypeHUs ANs nosyveHns 3PeKTUBHBbIX
Pes3yNbTaToB HeMb35 HE4OOLEHUTE, MOCKOJIbKY MHOTME
onepaLyoHHble YC/I0BUS, Tak/e Kak CTabuSIbHOCTb
CTBOJ1a CKB&XXMHbI, HE MO3BOJIAOT MCMOMb30BaTh
MeToL Npob 1 OWNBOK, T.K. B C/lyYae HeratuBHbIX BO3-
OEeNCTBUN pe3ynbTaThl ByayT BAVATL HA JOCTUXKEHNE
Lenen CTponTensCTBa CEKLMIA 1N B OTAESbHbIX Cly4Yasx
CKBa&XKVMHbI B LIE/IOM.

KHBK

B HacTosuee Bpemsa npefnaraeMbole pOTOPHbIE
ynpasngemele cuctembl (PYC) asngdoTca ontu-
MasibHbIM BapuaHToM ansa 6yperHunsa ckeaxunH 5OB,
Tak Kak OHK 0DecrneynBatoT HanpaBlieHHOe BypeHne
Npu HenpepbIBHOM BpaLLeHN BYyPUNbHOM KOJIOHHbI,
T.e. CO3[Al0T YCA0OBUSA AN aPPEKTUBHOIO BbIHOCA
Lwnama, YTo NO3BONAET MUHUMNIMPOBATL PUCKM
npuxsata KHBK.

PoTopHasa ynpasngemMas cuctema nossonseT
YNpaBNaTb OTK/IOHEHNEM CTBOA B TPEXMEPHOM
NPOCTPaHCTBE BO BPeMs BpaLLeHUs B6ypusibHOM
KOJTOHHbI.

Lna 0OCTMXKEHNA HanNy4LLnX nokasaTenen

3O PEKTUBHOCTI BYPEHNS, KOHTPONIS PEXNMOB
OypeHNs B PEXNME peasibHOrO BPEMEHMN Y

NOYYEHUST AAHHbBIX O NPOBOOKMN CKBaXKUHbI Oblfin
CNOIb30BaHbl KITKOYEBBIE TEXHOOMMN HAKTOHHO-
HanpaBEHHOrO BYPEHUST 1 NBMEPEHNIA B MPOLIECCE
BypeHus, BKOHYas LLIMPOKOMOIOCHbBIN akyCTUHECKII
KapOTaXK, BbICOKOCKOPOCTHYIO TENIEMETPUIO,
MHOrOMYHKLMOHa bHbIE MPUOOPBI KAapOTaXka HEUTPOHHOM
NOPWUCTOCTW, NNOTHOCTW, UMUIDKEN CONPOTUBIEHNIA
KapTurpad rpaHnL, B COMETaHUM C POTOPHBLIMM
ynpaBngaemMbiMn cuctemamm 1 gonotamm PDC.
LocTurHyTble pedynbTaTthbl NPU CTPOUTENBCTBE
3KCMNNyaTaUMOHHbIX CKBaXKMH Ha CeMakoBCKOM
MECTOPOXOEHUN OTKPbIBAKOT HOBbIE NEPCMNEKTUBI
ONst CTPOUTENbCTBA CKBaXKMH C BEPEroBOV NNHWM O
OCBOEHUS 3aN1eXXen yrneBogopOa0B NoL akBaToOpUEN
TaszoBckow rybbl, a TEXHOOMMN, UCMONIb30BaHHbIE
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started appraisal work on the second phase of the
Semakovskoye field’s well development program,
where it is planned to drill even more complex
ERD wells, with lengths of 7000m (the ERD
coefficient will be greater than - 7.3). The project
has shown that it is very effective, at every stage
of development, to use a systematic approach to
project management and implementation. At the
moment, a working group has been created to
conduct technical assessments and selection and
to monitor the market for the most advanced ERD
technologies. Determining the right technologies
and optimal engineering solutions, at the design
stage, is a key component for the successful
implementation of such projects.

npu CTPOUTENLCTBE CKBaXKNH Ha CEMaKOBCKOM
MEeCTOPOXOEHNW, MOTYT yCMNeLHO NMPUMEHATLCA
019 pa3paboTKy CEBEPHbIX 1 apKTUYECKMX
MECTOPOXKAEHWIN.

Ho Mbl HE OrpaHNYMBaEMCcst 4OCTUTHYTbIM
pesynbTatamu, y>ke cenyac cneunanmctsl OO0
«Pyclrazbyperue» n OO0 «PyclrazAnbaHc» NpUCTynmMnn
K MPOBEOEHNIO OLEHOYHOW PaboThl Had BTOPOM

hason CcTponTenbCTBa CKBaXKMH Ha CEeMaKOBCKOM
MECTOPOXOEHNN, FAe NNaHnpyeTcs bypeHne 6onee
cnoxHbix ERD ckBaknH cnpoTspkeHHOCTho 7000

M (koathdurumeHT ERD cocTasut 6onee — 7.3).
CuCTeMHbIM NOOX0oa K peannsaumm NpoexkTa nokasan
CBO BbICOKYH 3(DMEKTNBHOCTb Ha BCEX €r0 CTaausX.
Ha TekyLimin MOMEHT co3aaHa paboyad rpynna,
KOTOpast MPOBOAUT TEXHUYECKYIO OLIEHKY 1 BbIGOP
TEXHOJI0MMIN, 3aHUMAETCH MOHUTOPUHIOM PbiHKA

Ha NPegMET CaMblX NepPenoBbIX TEXHONOMMIA AN
cTpouTtenbcTBa ERD ckBaxkuH. Onpenenerme BEpHbIX
TEXHOJIOMUM U ONTUMASIbHBIX VHXEHEPHbIX PeLLeHNIA
Ha cTaoum NPOEKTUPOBAHUSA ABASETCA KNKOYEBOW
COCTaBASKOLLEN ANS YCMNELHOW peanm3auny nogobHbIX
NMPOEKTOB.

) PYCIFA3BYPEHUE

() PYCTASAJIbAHC
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