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ALLIEHVEICPOKOB
WTESIbCTBA FOPU30
CRBAXVHbI HA BYHFKM

Verknnechonskoyes Reducing Horizontal Well

Construction Times

AHppen KnabykoB, koopauHaTop npoekTa, Weatherford Poccus

AHppen [IybpoBrH, MEHEOKEP MO HAKITOHHO-HaMPaBIEHHOMY 1
ropusoHTanibHOMY BypeHuto, Weatherford Poccus
B. B. LUynbra, Ha4anbHvK ynpasnerHus no 6yperno MAO «BYHIM

CpoKu CTPOUTE/ILCTBA MOPU30HTASIbHON CKBaXKUHbI

Ha BepxHe4YOHCKOM HegTerasoKoH4eHcaTHoOM
mecTopoxaeHm (BHYHITKM) yaanock cylecTBeHHO
COKpaTUTh 3a CHET BYPEeHUSI BCEro 3a OAWH PENC CeKLmmn
rnof 178-MuiMmeTpOBYHO SKCI/TyaTalOHHYO KOJIOHHY C
MPUMEHEHMEM KapOTaXXHOro komMrisiekca QuadCombo.

Ha BerHe‘-{OHCKOM MeCTOPOXOEHN MOCTOAHHO

BeAyTCs paboTbl MO ONTUMU3ALMN BYPEHNS 1
CTPOUTENBCTBA CKBaXKMH. Ha CerogHawHmnm geHo
CPEAHSs NPOOC/KUTENBHOCTL BYPEHNS FOPU3OHTaTBHON
CKBaXKVHbI COCTaBNSET Nopsiaka 3 Heaenb (21-22 aHs).
MakcumarnbHOe BpemMs TpaTuUTcs Ha BypeHne cexkumm
anameTtpom 215,9 MM nof, 178-MM akCnyatauoHHY0
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Andrey Klabukov, Project Coordinator, Weatherford Russia
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Weatherford Russia
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The construction time of a horizontal well at the
Verkhnechonskoye oil and gas condensate field has
been significantly reduced thanks to drilling a 178-mm
production casing interval in a single run using the
QuadCombo logging suite.

The Verkhnechonskoye field keeps embracing
optimization of well drilling and construction. To date,
the average drilling time for a horizontal well is approx. 3
weeks (21-22 days). Most of the time is spent on drilling
the 178-mm production casing interval with a 215.9-mm
diameter, which takes 7-9 days on average, the drilling
interval is from 1,600 to 2,400 meters, the final bottom
hole target for the production casing is 2,200-3,200 m.
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DRILLING

KOMOHHY (OK), 4TO B CpeaHeM 3aHnmaeT 7-9 aHen,
nHTEepBaN npoxoakm — ot 1600 go 2400 M, puHabHbIN
3abon nog 9K — 2200-3200 M. o okoHYaHuK BypeHns
0151 LWabOHNPOBaHNS CKBaXKWHbI NCMOJIb3YeTCs!
KOMIMOHOBKA HM3a BypusibHOM KonoHHbI (KHBK) ¢
KOMMJIEKCOM KapOTaXKHbIX MPUOBOPOB, Kyaa BXOOAT
NHCTPYMeHTbl AZD/TNP (nNOTHOCTHOM KapoTaxk),
ShockWave (akyctndeckui), SpectralWave (cnekTpanbHO-
asumMyTanbHaa ramma), MFR™ (conpoTuenerue). B
CpeAHeM Ha LWabIOHMPOBaHWEe 663 OCNOMHEHUI yXOaUT
nopsgka 2,5 CyTok.

C ceHTa6ps no HosA6pb 2015 roga Ha BHHITKM
MPOBOANNNCH SKCNEPUMEHTasIbHbIE PabOThI MO BYPEHNIO
cekumm nof, 178-mm OK 3a aBa penca. [NepBbiM perncom
C MakCVMabHbIMU peXxMamim BeNoChb ByperHre o
CpenHet MoTckom ceuThl. [anee ocylecTBAsNCS
NoAbLEM KOMOHH, 1 A9 AOOYPUBAHNS CKBaXKMHBbI
ncnone3oBanacb KHBK ¢ KOMMIeKcoM KapoTarkHbIX
NPVOOPOB, HO 6E3 CMEKTPATBHOIO a3UMYTasIbHOMO
ramma-gatynka SAGR, NOCKO/IbKy pacyeTHOe OaBneHne
Ha OKOHYaTe IbHbIN 3260 He MO3BOISNO BECTU BypeHmne
Ha MaKCUMaJTbHOM PaCXOAe MPOMBIBOYHOW XXUOKOCTN.
M0 OKOHYaHM BYPEHVS 1 MNP OKOHYATENBHOM MOabEME
MPOBOAVINCH CTaHOAPTHbIE MPOLIEAYPbI 1 CPa3y »Xe
crnycKasiacb aKcnyaTaumoHHas KOoIoHHa anameTpom 178
MM. CTOUT OTMETUTb, YTO Oonepaumm Bl NPOBEOEHb!
6e30nmacHO 1 BbICTPO, MPOBAEM MPU UX BbINOHEHUM

He BO3HMKaU10. B LiesioM 3T MeponpusTns No3BONAM
COKpaTUTb CPOKWM CTPOUTENBCTBA CKBaXKMHbI Ha 12-30
4acoB B 3aBUCUMOCTW OT rybuHbl cnycka OK. MNocne
yOa4YHOro ONPOBOBaHUS JAHHOM CXeMbl BypeHus 3a Aga
pemca MNAO «BHHI™» BbI/10 NMpUHATO PELLEHME MPOBECTU
3KCMEPUMEHT MO BYPEHUIO CEKLIMW C UCMO/Ib30BaHMEM
kapoTaxHbIxX (LWD) npnbopos komnanum Weatherford 3a
ogHy CI1O.

[ns aToro BbIbpanv ogHy N3 CKBaXXMH KycTa, rae
NpoBOAUNNCH PaboThl. [NyBuHa Crycka KOJIOHHBI
cocTtaBuia 2290 M. TpaeKTopus CKBaXKVHbI HE UMena
Pa3BOPOTOB MO a3UMyTY 1 BOJIbLLNX NHTEHCUBHOCTEMN
Habopa 3eHnTHOro yrna (He 6onee 2,6°/30 m). ns
NOATBEP>KAEHMS BOSMOXHOCTU BypeHnst Bbiin
NpOBeAeHbI MMAPABIMHECKMNE PACHETbI, MPU STOM
MaKCUMaslbHOE OaBfIEHME Ha KOHEL, CEKLMM COCTaBNsSIo
267 at™m.

11 HOs1OPS BblNa cobpaHa U CrnyLLeHa He CTaHOAPTHAS
KHBK ang 6ypeHnst cexkupm ayametpom 215,9 mm (puric. 1).

OnuncaHune aKcnepumeHTasIbHOW ornepaumm no
6ypeHuto, nposeneHHon Ha BUHITKM

Llenbto npoBeneHns aTom onepauum ctano dypeHve oo
MPOEKTHOrO 3a6051 CeKLWN 3a OAWH perc. B ntore 6bin
npobypeH nHTepBan 585-2271,5 m gnnHom 1686,5 M npu
CpeOHen MexaHM4ecKom ckopocTn 17,3 m/u.
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Upon completion of the drilling, a wiper trip is performed
using a bottom hole assembly (BHA) with a set of logging
tools, including AZD/TNP (density), ShockWave (sonic/
acoustic logging), SpectralWave (spectral azimuthal
gamma ray), MFR™ (resistivity). The wiper trip without any
complications takes approximately 2.5 days on average.

From September to November 2015 experimental
operations were carried out at the Verkhnechonskoye
field, which included drilling the 178-mm production
casing interval in two runs. The first run was performed
at the maximum rate till the Central Moti suite. Then

the string was pulled out of hole, and the final section
was drilled using a BHA with a set of logging tools, but
without a spectral azimuthal gamma ray sensor (SAGR),
because the rated pressure on the target bottom hole
did not allow drilling at the maximum circulation rate.
Upon completing the drilling and during the final POOH,
standard procedures were carried out and a 178-mm
production casing was immediately run into the hole. It
should be noted that the operations were performed safely
and quickly without any problem. In total, these activities
enabled the reduction of the well’s construction time by
12-30 hours depending on the depth of the production
casing. After successful pilot operations of double-run
driling, PJSC VCNG decided to conduct an experiment
on drilling the interval with Weatherford’s LWD tools in a
single run.

To do this, one of the wells at the pad was selected, where
the operations were carried out. The casing setting depth
was 2,290 m. The well trajectory had neither azimuth turning
or a severe dogleg (not more than 2.6°/30 m). Drillability was
confirmed by the hydraulic calculations, and the maximum
pressure at the end of the interval was 267 atm.

On November —
11, 2015 a non- e
standard BHA was
assembled and run
in hole for drilling a = i '
215.9-mm interval [
(Fig. 1).

Experimental
drilling operations
conducted at the
Verkhnechonskoye field

The objective of the operation was to drill an interval to the
target depth in one run. As a result, a 1,686.5 m long
585-2,271.5-m interval was drilled with an average
penetration rate of 17.3 m/h. The following regime was
used for the drilling: the flow rate was 2,100 I/min, the
load was 14-17 tons, the pressure drop across the
positive displacement motor (PDM) amounted to 25-45
atmospheres. LWD tools were used while driling, ECD
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Benbckas cBuTa 6bi1a

BCTpeYeHa Ha rnybuHe

692 m (rnybuHa no

BepTukau — 658,26 m).

B Benbckon ceute KHBK i
i

Besna cebs Henpeackasyemo:
dukcurpoBanicsa pocT nan

nafeHue 3eHNTHOro yrna c Fig 1. Non-standard BHA

Puc 1. He ctanpgapTtHas KHBK ons 6yperus

VHTEHCVBHOCTbIO
0,4-1°/30 M, npu aToM B Benbckown caute
npopabaTbiBan Kaxxayto CBeuy.

Yconbckas ceuTa 6bli1a BCKpbITa Ha U3MEPEHHOM
rnyéuHe (MD) B 1052 m (rnybuHa no BepTukam —
980,52 M; pacyeTHasd MHTEHCUBHOCTb 1 M crnanga —
0,3-0,38°/30 ™). Nocne BekpbITus aTon ceutbl KHBK
OaBana pacYeTHYK MHTEHCUMBHOCTb, MPU 3TOM BO
BpeMsi OypeHNs CKOPOCTb MPOXOAKM HE OrpaHU41MBanu.
MNepen BckpbITrieM OCUHCKOrO rOpr3oHTa ang
VCKJTIOYEHNS BAUSHUS COMEN Y COMbCKOW CBUTbI
npokadann npecHyto nadky B oobeme 20 M3, OCUHCKUN
rOPWU30HT OTMeYeH B nHTepBane 1460-1515 M (rnybuHa
no eBepTukann — 1337,39-1380,97 M), 30ecb xe bbin
obecneveH y4acToK ctabunmaaumm onst yCTaHOBKMN
3NEKTPOLEHTPOBEXHOr0 Hacoca (SLH).

BepxHaa MoTtckas ceuTa bblna BCKpbITa Ha riybuHe
1548 m (rnybuHa no BepTukanm — 1406,6 M), pacyeTHas
VHTEHCMBHOCTL 1 M cnampa coctaBuna 0,27-0,34°/30 M,
npv 3TOM HabNOABLUMECS CKaYKM OaBAeHns Oblam
CBSA3aHbl C nepecnoenHnem nopom. B BepxHen MoTckon
CBUTE Npu BypeHnn B AONIOMUTAX Harpyska Ha gosoTo
cocTaBnsna 21 ToHHY (MakcuManbHas Harpyska

Ha 0010TO), NpW 3TOM Nepenapn, aaBneHns Ha B3/
pocturan 40 atmocdep.

[MpeobparkeHCKNIN FOPU3OHT: N3MEPEHHas rnybuHa —
1886,15 M rnybuHa no BepTnkanm — 1598 M. Bo Bpewms
OypeHusa npopadaTbiBan Kaxkayto nepexoaHyto 3oHy. K
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and vibration readings were monitored in real-time. OBM
CARBO-DRILL was used as a drilling mud.

The Belsky suite was encountered at the depth of 692 m
(true vertical depth of 658.26 m). In the Belsky suite the
BHA behaved unpredictably: the zenith angle rose and fell
with the intensity of 0.4-1°/30 m, while each stand was
reciprocated in the Belsky suite.

The Usolye suite was penetrated at a measured depth
(MD) of 1,052 m (true vertical depth — 980.52 m; the

www.rogtecmagazine.com
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DRILLING

Kposne aprunamtoB Ne 1 Ha riybuHe 1960 M (rnybuHa
no BepTukann 1619,14 M) nogownn ¢ 3eHNTHbIM
yrnom 75,7°. C aT1on rnybuHbl U 00 dhrHaNsHOro 3abos
CHWXXeHMe pacxoga coctasuno o 1900 n/muH. MNocne
MNPOXOXOEHUS 30HbI aprnaamMToB Ne 1 ¢ BpalLeHunem,
oTOMB Kpoeto BY-1 Ha rnybuHe 1993,6 m (rnybuHa
no BepTukann — 1627,32 M), npucTynuam K Habopy
3eHuTHOro yrna (3Y) npu Nn1aHoBOW MHTEHCUMBHOCTU. K
30He aprunamToB Ne 2 Ha riybuHe 2069 M (rnybuHa no
BepTukann — 1641,9 M) nogowv ¢ 3Y 81,160. Janee
€ rnyduHbl B 2200 M (FyburHa no BepTukam — 1659,3 M)
npownn Kposnto BY-2 v npogomxkmam Hatop 3Y 0o
90 rpaflycoB B COOTBETCTBUN C KOPPEKTUPOBKaAMU
Fe0NIOrMYECKON Cy>XKObl KOMNaHNN-3aKka34urka. 1o
COrnacoBaHMIO C HEW OKOHYaTENbHbIN 3260 CEKLMN
NoA cnyck ob6cagHoM KOMOHHbI agnamMeTpomM 178 Mm
cocTtaBun 2271,5 M. Ha 3aboe 6bi MPOMBbIThI 2 LyKna
LUMPKYASUMN, Takke Obl NpoLlwabnoHpOBaH MHTepBaT
0T 32604 00 rAyduHbl B 1850 M (T.€. 100 M BbILLE 30HbI
aprunautoB Ne 1) n o6paTHO — Npy 3TOM NPO6iem
3ahMKCMpoBaHO He Bbio.

Mocne NpoMbIBKK Ha 3a60e cneunanmcTbl MPUCTYNAN
kK nogbemy KHBK. Mpu hrHanbHOM nogbeme 6bi1m
OTMeYeHbl XeCTkMe 3aTskky 0o 10 T B nHTepBase
1521-1457 m (TO ecTb B MHTepBane OCUHCKOro
rOPU30HTa N YCONBbCKOW CBUTbI), B AAHHOM UHTEpPBase

oucHOG paF OT bl
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calculated dogleg severity of 1-m slide — 0.3-0.38°/30 m).
After reaching this suite, the BHA provided the calculated
dogleg severity, while the rate of penetration was not
limited while drilling. Above the Osa formation a fresh-
water pill of 20 m? was circulated to eliminate the influence
of salts of the Usolye suite. The Osa formation was
encountered in the interval at 1,460-1,515 m (true vertical
depth — 1,337.39-1,380.97 m), where a stabilized section
was provided for the installation of an electric submersible
pump (ESP).

The Upper Moti suite was penetrated at the depth of 1,548 m
(true vertical depth — 1,406.6 m); the calculated dogleg
severity of 1-m slide made 0.27-0.34°/30 m, while the
pressure surges were observed due to the interbedded
formation. In the Upper Moti suite while drilling in
dolomites the weight on bit (WOB) was 21 tons (maximum
WOB), while the pressure drop across the PDM reached
40 atmospheres.

The Preobrazhen formation: measured depth — 1,886.15
m, true vertical depth — 1,598 m. Each transition zone
was underreamed during drilling. A Ne1 argillite top at the
depth of 1,960 m (true vertical depth of 1,619.14 m) was
approached with a zenith angle of 75.7°. From this depth
to the target the flow rate was reduced down to 1,900 I/min.
After passing the argillite zone Ne1 with rotation, having
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B GYPEHVE

He nNpokayvBanacb ONpecHeHHasa nadka. [pu pesmsnmn
KHBK okazanocb, 4To oceBon nodT Ha B3/
COCTaBASET 5 MM, NpK 3TOM Ha 060pYy0BaHUN HALLEN
KOMMaHNN NPU3HaKM OTPaboTKM HE OTMeYannchb. byperne
YCMELIHO 3aBepLunn 18 Hosbps, Nogbem 1 pasbopka
KHBK ocyLLecTBASnCh Ha CneayroLmin OeHb.

OcHOBHBbI€e BbIBObI

1) IHTepBau1 nog, cnyck 06cagHOm KOSTOHHbI AVAMETPOM
178 MM NpoBypunn 3a OAVH Perc, Npu 3ToM Bblna
obecnedeHa xopoLlast MEXaHMYeCKas CKOPOCTb
MPOX0dKW, paBHas 17,3 M/4, YTO SBNSETCA CPEOHUM
riokasaresieM Nno KOMMaHNN-3aKa34umKy.

2) Mepenapn, oasneHns npu 6ypeHnn ¢ BpalLeHneM Ao
CpenHen MoTckom cBuTbl cocTaBui 45 atm, ganee —
40-30 at™M. OrpaHunyeHre nepenaga MOXXHO CBA3aTb
C NepecioeHneM NOPOA, OrPaHNYEHHbBIM PacXodoM, a
TakxXe U3HOCOM J0J10Ta.

3) B3] ¢ MacnocCTonknm 31acToMepoM oTpadoTan
rapaHTUHBIN pecypc Ha oTkas (147,1 yacos
LMPKYISLMKM), NPY PeBU3NN HabNoaancs 0CeBoM HOdT,
PaBHbIN 5 MM (BONYCTVMOE 3HaYeHMe).

4) PacuyeTHast IHTEHCVBHOCTb MCMO/1b30BaHHOWM
KHBK aHanornyHa padodenn KHEK 6e3 kapoTaxkHoro
komnnekca LWD (NpoLeHTHOE COOTHOLLIEHME POTOP/
cnana MOEHTUYHO, MPU STOM A5 CPaBHEHWS Bbln
MCMNOMb30BaHb! MOA0OHbIE MPOMUAN CEKLMIA).

5) HecMoTpst Ha 601bLLIOE KONMNYECTBO LIEHTPUPYHOLLIMX
aneMeHTOB B coctaBe KHBK (mononHutensHo 2
NOSIHOPAa3MEPHbIX), MOMEHT U BEC COOTBETCTBOBA/IM
PaCYETHbIM 3HAYEHMISIM.

6) Cnyck OK gnameTtpoM 178 MM 6bln BbINOSHEH 6e3
OCIOXKHEHWIA.
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Mpadbuk 6ypeHusi NepBO CKBaXKMHbI
Cekuus nof, 9K Ha NepBOn 13 CKBaXKMH Dbliia NpobypeHa
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taken down the top of VCh-1 at the depth of 1,993.6
m (true vertical depth — 1,627.32 m) the zenith angle
buildup started with the planned dogleg severity. The
argillite zone Ne2 at the depth of 2,069 m (true vertical
depth — 1,641.9 m) was approached with a zenith angle
of 81.16°. Further, from the depth of 2,200 m (true
vertical depth — 1,659.3 m) VCh-2 top was passed and
angle buildup was continued till 90 degrees according
to the adjustments of the Customer’s Geology
Department. In agreement with the Department, the
final 178-mm casing interval target made 2,271.5 m.
At the bottom 2 cycles of circulation were made, and
wiper trip was also performed in the interval from the
bottom hole to the depth of 1,850 m (i.e. 100 m above
argillite zone Ne1) and back without any problems.

After a bottom hole cleanout the BHA was pulled out

of hole. The final pulling was accompanied by severe
drags amounting up to 10 tons in the interval of 1,521-
1,457 m (i.e. in the interval of the Osa formation and
the Usolye suite), where a fresh-water pill had not been
pumped. When the BHA was inspected, it was found
that the axial play on the PDM was 5 mm, and our
company’s equipment had no signs of wear. Drilling was
successfully completed on November 18; the BHA was
pulled out of hole and dismantled the next day.

Conclusions

1) The 178-mm casing interval has been drilled in one
run at a good penetration rate equal to 17.3 m/h, which
represented the average number for the Customer.

2) While drilling with rotation till the Central Moti suite
the pressure drop amounted to 45 atm, then to 40-30
atm. The low pressure drop may be associated with the
interbedded rocks, limited flow rates, as well as bit wear.

3) The PDM with an oil-resistant elastomer has lasted for
the warranty non-failure operating time (147.1 hours of
circulation); the inspection showed an axial play of 5 mm
(permissible valug).

4) The calculated dogleg severity of the BHA used in the
project is similar to that of a BHA without an LWD suite
(the percentage ratio of the rotor/slide is identical, and the
comparison was based on similar interval profiles).

5) Despite a large number of stabilizers in the BHA (2
additional full-sized components), the torque and weight
corresponded to the calculated values.

6) 178-mm casing was run in hole without complications.
Drilling schedule of the first well

The production casing interval in the first well was also
drilled in one run. Then wiper trip was performed together

www.rogtecmagazine.com
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TaKxXe B 0auH peric. locne 4ero ocyLecTBASNOCH
LwabnoHMpoBaHne ¢ Npubopamn kapoTaxka. Ha
rpadumke 6ypeHus (rnybuHa nog 9K aHanornyHa
BTOPOW CKBaXKMHE) BUOHO, YTO BPeMs BYpPEHNs CeKLmm
COCTaBWAO 5,5 cyTOK (MO NiaHy 3a/10)KeHO 6,5 CyToK),
Ha paboTbl Nocne nobypuBaHUs cekumm nog, K
3aN10XeHo 4,5 CyTOK, NMpu 3TOM PakTUYECKOE BPEMS
COCTaBWJI0 5 CYTOK.

Mpadomk BypeHns BTOPOM CKBaXKUHbI

Ha BTOpON ckBaxknHe Bpems Byperus nog OK
COCTaBWO B CYTOK (3a/10)KEeHO BbIn0 7), hakTnyeckoe
BPeMs Ha BbINOJIHEHME PaboT Nocne OodypMBaHNS
COCTaBWIO 4 CYTOK (3a10>KeHO BbINo 3,5 CyTOK).

[Mpwr 3TOM 6bIN NPOM3BEOEH OCNOXHEHHBIN MOOBEM C
NPOPaBOTKOM, Ha BbINOJIHEHNE KOTOPOIO AOMOIHUTENBHO
3aTpaTuin nopsgka 16 4 1 HabraaMCh OCTTOXHEHUS
npuv WabnoHnpoBaHuM KonoHHLI KHBK ¢ parnbepom,
4YTO NOTPEDBOBAO elle 3 Yaca AONONHUTESBbHBIX

paboT. Takum 06pa3oM pasHMLEa BO BPEMEHW C NEPBOW
CKBaXXVHOW NP MPOYMX PaBHBIX YCIIOBUSX COCTaBMIa
OKOJ10 2 CYTOK. OTO COOTBETCTBYET (HaKTUHECKOMY
BPEMEHW, 3aTPAYEHHOMY Ha LLIaBIOHNPOBKY C
Npr1bopamMn KapoTaxka Ha MePBON CKBaXKMHE, U
COCTaBSET YyTb MEHEE OBYX CYTOK.

Utorm ncnonsb3oBaHmna KHBK ¢ npmnbopamn
KapoTaxa LWD komnaHun Weatherford

TexHo10r4eckume:
* YnauHoe pacnonoxkeHue anemeHTos KHBK (ovH) kak
anst cOopPKK Ha BypOoBOW MIOLLAAKe, Tak W st OypeHs.

e 3arpyska UCTOYHNKOB 1 MPOrpaMMMpOBaHne
Obln ocyLLEeCTBNEHbI 63 Npobnem. o aaTymky
IDS (10-11 M OT goN0Ta) MPWY CHATUN 3aMepa MOXXHO
TOYHO COPUEHTUPOBATLCS U MOHATL, KakuM OyaeT
odvumanbHbin 3amep oT HEL (38-39 M oT gonoTa)
nocne o4epenHon NPOBYPEHHON CBEYM, T. €. BOSMOXXHO
COKpalLLIEHME 30HbI HEMPOMEPA (CTaHOaPTHO OHO
cocTtaBrseT 17 m).

e B0osbLLIOE KONMMHYECTBO LIEHTPUPYIOLLIMX SNIEMEHTOB
NPV HECTOXXHOM MPOMUIE CKBaXKMHbI (HET pasBopoTa
no Az) He BIMSIET Ha NPOLIECC BYPEHUS U XOXKAEHWS
WHCTPYMEHTa, T. €. pacnonoxeHue anemeHtos KHEK
B LIE/IOM YOOBETBOPUTEIBHOE, OOHAKO Ha COOPKY,
NporpaMM1POBaHVE 1 3arpy3Ky YXOOuT NopsaaKa
5 yacoB, YTO COOTBETCTBYET PErIaMEHTUPOBAHHOMY
BPEMEHW, YKA3aHHOMY B TEXHUYECKMX MyHKTax
[0roBopa ¢ KOMMNaHEn-3aKasumkoM.

BpemeHHbie:

e [pw BypeHnn 3a OOWH Pernc ¢ npumeHeHnem LWD
NPUBOPOB SKOHOMUS BPEMEHW MPU CTPOUTENBCTBE
CKB&XXVHbI COCTaBSET NopsiaKa 2 CyTOK.

www.rogtecmagazine.com

with logging tools. As shown in the drilling schedule (the
production casing depth is similar to the second well),

it took 5.5 days to drill the interval (the schedule plan
provided for 6.5 days), while the operations following the
drilling of the production casing interval were supposed to
take 4.5 days, and the actual time amounted to 5 days.
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Drilling schedule of the second well

In the second well it took 6 days to drill the production
casing interval (the plan provided for 7 days), and the
actual time for operations following the final driling made
4 days (compared to 3.5 days planned). This included
complicated pulling out of hole with reciprocation, which
took additional 16 hours; there were problems while
wiper drifting of the casing with a BHA with a riber, which
required 3 hours of additional time. Thus, the duration
compared to the first well took about 2 days, other factors
being equal. This corresponds to the actual time spent
on the wiper trip with logging tools in the first well, which
makes a little less than two days.

Results of using a BHA with Weatherford
LWD tools

Technology:
e Suitable arrangement of BHA components (lengths)
both for assembly on the drilling site and for drilling.

e Source loading and programming were carried out
without problems. IDS sensor (10-11 m from the drill
bit) allows taking measurement and accurately
estimating and predicting the official measurement
from HEL (38-39 m from the drill bit) to be received after
another stand drilled, which means reducing the non-
measured zone (it is usually 17 m).

¢ A large number of centering components with a simple
well profile (no azimuth turning) does not affect
the drilling process and drill pipe movement, i.e. the
arrangement of BHA components is generally
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B GYPEHVE

e 30Ha BCKPbITbIX aprnIMTOB OCTAETCHA HEODCaXKEHHOM
ropasno MeHbLUNIA MPOMEXYTOK BPEMEHM (NMoyTn 2
CYTOK), 4TO COKpaLLaeT pUCKn 1x obsana.

['eosiornyeckme:

e [‘eonornyeckas cnyxbda KoMnaHMn-3aKkaa4rka
nosly4aeT MHPOPMAaLINIO B PEXMME PeaibHOro
BPEMEHM, YTO MO3BOJISAET UM NyHLLIE OPUEHTUPOBATHCH
Mo BEPTUKa/TN CyCKa SKCMJTyaTauMOHHOW KOJIOHHBI, 1
y>Ke 4epes HECKOJIbKO YaCcoB MNOCse
OKOHYaHUS NoabemMa Nosly4nTb 06paboTaHHyo U
npoaHanM3npPOBaHHYO NETPOMDNINKAMIN KOMMIAHUM
Weatherford nHdopmaumio no paspesy.

e Kak nokasasna npakt1ka gobyprBaHnsg aHaI0rMYHON
KHBK Ha apyrnx CKBaXKMHaX, 3Ha4MTebHas OnMHa U
YKECTKOCTb KOMMOHOBKW HE MO3BOJIFET UCMOJ1b30BaTh
ee Npu pa3BopoTax Mo a3nmyTy 6o1ee 60 rpagycos.
Mpwv raybuHe crnycka KOMOHHbI, MPEBbLILLIAIOLLEN
2700 m (oarke 6e3 pa3BopoTa asrmyTa), HabK4arTCH
NPOBIEMBI B HVXKHUX MHTEPBaIax C AOBEOEHNEM
Harpysku Npu 6ypeHnn B cramae, 3a CHET Yero
CYLLIECTBEHHO CHWXAETCS CKOPOCTb MPOXOAKM, a Npu
CKOPOCTU BypeHns cBbille 60 M/4 nHorga
HabNOAETCA HEKAYECTBEHHASA 3arCb KapOTaKEN.

M0 OKOHYaHWM PaBOT MOXHO CKadaTb, YTO MPUMEHEHME
KHBK ¢ npubopamn kapoTaka npu 6ypernn nog, 9K
cpasy U3-Nof, KOHAYKTopa 4ano 3HAYUTENBHOE — MOYTK

B 2 CYTOK — COKpaLLeHe CPOKOB CTPOUTENBCTBA
CKBaXXVMHbI. [1pr 3TOM CHUXXAKOTCS pUCKM obBasia Mopobl,
a CneuvanncTbl Fe0NOMMYECKON Cy»XKObl MaKCUMasibHO
onepaTVBHO NOJIYHAIOT TOUHYHO MHADOPMaUMIO MO
pa3pesy. OgHako Npu Bbibope Tako KHBK ons 6yperus
BCEWN CEKLMM HEOOXOAMM MHAMBMAYAbHBI NOAX04, K
KaDKOW CKBaXKMHE W YYET BCEX BOSMOXKHbIX PUCKOB,
BKJIOHAs MPUXBATbI, HY>XXHO TaKXXe MPUHSTb BO BHUMaHME
OCOBEHHOCTU MPOMUIA CKBaXKMHbI, YTO BaXKHO A5
NpPOBeAEHNS MNOPABANYECKINX PACHETOB 1 PACHETOB Ha
OOXOXKOEHNE HArpy3KU.

Ha faHHbI MOMEHT y>ke noaobpaHbl HECKOIbKO
CKBaXKMH-KaHAMAATOB A1 NMPOBEAEHNS AaNbHENLLINX
ncnbiTaHU. BHeapeHne aHHOW NPakTUKK Ha
MOCTOAHHOW OCHOBE MO3BOJIUT YCKOPUTL BBEAEHWE
HOBbIX CKBa>XWH B aKcnyaTaumio Ha BHHITKM.
Cneumanuctamu otaena éyperus MNAO «BYHIM
COBMECTHO CO cneumanuctamu «Besepdopa»
eXeJHEeBHO NpoBOAMTCA paboTa MO MOUCKY MyTEN
COKpaLLEHNS CPOKOB CTPOUTEBLCTBA CKBaXKMH U
CHWKEHWNS TEXHOJTOTUYECKIMX PUCKOB BypeHus.

\ 4
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satisfactory. However, assembly, programming and
loading takes approx. 5 hours, which corresponds to
the time specified in the technical part of the contract
with the Customer.

Time:
e Drilling in one run using LWD tools saves approx. 2 days
in the well’s construction.

¢ The penetrated argillite zone remains open for a much
shorter time period (almost 2 days), which reduces the
risk of collapse.

Geology:

e The Customer’s Geological Department received
information in real time allowing them to better
understand the vertical of the production casing
RIH, to get the profile data processed and analyzed by
Weatherford’s petrophysicists in a few hours
after POOH.

e As proven by the experience, when drilling the final
section with a similar BHA to other wells, the significant
length and rigidity of the BHA prevents its use when
using an azimuth turn by more than 60 degrees. When
the casing setting depth exceeds 2,700 m (even without
azimuth turning), it is a problem to deliver weight in
the lower intervals while slide drilling, which significantly
reduces the rate of penetration, and when the drilling
rate exceeds 60 m/h, log recording quality may
become poor.

Upon the completion of the operations, it may be

said that the use of a BHA with LWD tools to drill the
production casing interval directly from under the
surface casing significantly saves well construction
time — by almost 2 days. Additionally, the risk of well
collapse is mitigated, and geological specialists can
promptly receive accurate information about the profile
of the well. However, the selection of such a BHA to
drill the entire interval requires an individual approach
to each well and the consideration of all possible risks,
including sticking; and it is also necessary to take into
account the specific features of the well profile, which is
important for hydraulic calculations and calculations of
the complete load transfer.

At the moment, several candidate wells have already
been selected for further testing. The implementation
of this practice on a regular basis will accelerate

the delivery of new wells into operation at the
Verkhnechonskoye field. Specialists of the VCNG
Drilling Department jointly with Weatherford experts
are constantly trying to find ways to reduce well
construction times and mitigate drilling risks.
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