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B maHHOM cTaTbe NpeacTaBieHbl 3a0aqn 1 pedybTaTbl
MepBOW OMbITHO MNPOMbILLNEHHOW paboTb! (OP)
MPUMEHEHNST CUCTEM DYpPEHNS C KOHTPOJIEM [aB/IEHNS
Ha FOpyB4eHO-TOXOMCKOM He(PTEra3oKOHOEHCATHOM
MecTopoXgeHun. Ha ocHoBaHum nposegeHHom OlMP
MOXXHO OyOeT caenaTb BbiBOAb! O LIESIECO06Pas3HOCTH
NPUMEHEHNS OaHHOW TEXHOI0M A1t NOBbILIEHNS
3PEKTNBHOCTU BypeHNS, paspadboTKy U aKcnayaTaLmm
MECTOPOXXOEHNA C KOSTIEKTOPaMM KaBEPHO3HO-
TPELUWHHOro T1na.

BeepneHue

HOpybueHo-ToxoMCKoe HedpTera3oKoHaeHcaTHOE
MECTOPOXXAEHWE - OOHO N3 KPYMHENLLINX
MEeCTopOXXaeHu B BocTouHom Cubupn —
PACMONOXKEHO Ha TEPPUTOPUN DBEHKNNCKOTO
panoHa KpacHosipckoro kpas. OCHOBHbIM OO bEKTOM
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The main objectives and results of the first MPD

trial job in the Yurubcheno-Tokhomskoye field are
presented in this article. Based on the result of this
job the conclusion for this technologies utilization in
highly fractured carbonate formation can be assessed.
The utilization of this technology is focused on
increasing drilling efficiency, as well as the efficiency of
exploration and production.

Introduction

The Yurubcheno-Tokhomskoye field is one of the biggest
fields in Eastern Siberia. It is located in Evenkiysky district
of the Krasnoyarsk Territory (see Figure 1).

The main exploration object in the Yurubcheno-

Tokhomskoye field is the Yurubchenskaya deposit [1].
The deposit represents a highly fractured carbonate
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pa3paboTKy MECTOPOXOEHWS aBngeTcs KOpybyueHckas
3anexb MaccmBHOro Tuna [1]. 3anexs npeacTaBieHa
KapboHaTHbIM KOJIIEKTOPOM KaBEPHO3HO-TPELLMHHOIO
TUNa 1 XapakTepunayeTcs HanMYMeM rasoBow Luanku
(80 % nnowaam) n oTAeNbHbIX CyOBEPTUKABHbBIX
MaKpOTPELLMH, 06eCNEYMBAIOLLIMX OCHOBHOW MPUTOK
HedTn [2]. C uenbio BCKPbITUS HAaMBOoMbLLIEro Ymucna
TaknX TPELUMH 3a/1exXb pa3byprBaeTCst HAKJIOHHO
HanpaBfEHHbIMWN CKBaXKMHaMU C FOPU3OHTaTbHbIM
OKOHYaHVeM. NpoekTHasa AIMHa FOPU30OHTaIbHOrO
cteona (FC) coctaBnsiet 1000 M. Hannume aHoManbHO
HN3KOro NnactoBoro gasnerHuns (AHM) 1 kaBepHO3HO-
TPELWHOBATbIX 30H He No3BoNgeT bypuTb C C
penpeccuen 6e3 MorIOLLEHUIA MPOMBIBOYHOW XNOKOCTU.

CornacHo pacyeTtam B Cneumann3npoBaHHOM
NPOrpaMMHOM KOMIJIEKCE N3-3a PEOSTOMNYECKMX
CBOWCTB BYpOBOro pacTeopa 1 0COBEHHOCTEN
KOHCTPYKLINN CKBaXKMHbI (MaSIEHbKUIA AVaMETP
KONbLIEBOIrO NPOCTPaHCcTBa Mexay 178-Mm 0b6cagHom
KOJIOHHOM 1 102-MM BYpPOBbIM MHCTPYMEHTOM)
3KBVBaIEHTHAsA LMPKYISLMOHHAA MNOTHOCTL (BLUMM)
BapbupyeTcs B Npeaenax 1,08-1,12 r/cm®, B 170

BPEMS KaK 3KBMBaJIEHT OABIEHUS MPOAYKTUBHOMO
nnacta He npesbiwaeT 0,94. Takm 06pa3om, BO
BPEMS LMPKYIALMM Ha NMacT OKasblBaeTca Tpebyemoe
NPOTUBOAABNEHVE, HO MPYU 3TOM B CTATUYECKINX
YC/IOBUSAX NNAaCTOBOE AaBfEHNE NePECTAET ObiTb
CKOMMEHCUPOBAHHbBIM, Y4TO MPVBOAUT K MPUTOKY
nnacTtosoro dpnonga (ras, HedTb). B To »xe Bpewms
NoTEPS LMPKYNALUMN BEAET K CHUXKEHNIO YPOBHS
pacTBopa M rmapoCTaTUHECKOro AaBEHNS B CKBXKWHE,
YTO OMATb >XXe MPUBOAMUT K MPUTOKY (MPOSIBAEHNIO)
nnacTtoBoro aonaa.

o HacTosulero BpemeHu dyperne 'C B yCnoBUsix
MOrIOLWEHUST 3BMYJIbCUOHHOIO pacTBopa Ha
YrNeBOA0POAHON OCHOBE BE/IOCh C MPUMEHEHNEM
KoNbMaTupyoLmx godaBok. daHHbI cnocob MOXET
yxyauwaTtb OuibTPaLUMOHHO-EMKOCTHbIE CBOMCTBA
NPOOYKTMBHOIO njacTa B 3aB1UCUMOCTW OT o6bemMa
MOrnoLEeHHOro 6ypoBOro pacTeopa 1 KosbMaTaHTa.
Bo MHOrmMx cnydasx ncnonb3oBaHne KONbMaTUPYHOLLIMX
[006aBOK pa3/IMyHbIX TUMNa U PPakLMOHHOIO cocTaBa
He MO3BO/IMI0 AOBUTLCS BOCCTAHOBNEHWS LMPKYASLAN
MPOMbIBOYHOM XUOKOCTW 015 AanbHenLwero yriaybneHms
CKBaXXWHbI 1 OOCTVKEHUSA NPOEKTHOM annHbl [C.

[ns cozpanHns HeobxoaMmMoro 6anaHca MIOTHOCTY
MPOMbIBOYHOM XNOKOCTW (BypOBOro pacteopa) 1
rMOPOANHAMNYECKOrO AaBneHns no scen anmHe [C ¢
LeNlblo OAHOBPEMEHHOIO NPEAYNPEXAEHNS NOMIOLLEHUS
1 razoHedbTeBogonposisneHns (THBIM) B aBrycTe-
ceHTa6pe 2016 r. NnpoBeaeHb! OMbITHO-MPOMbILLMIEHHbIE
paboTbl (OINP) N0 BHEAPEHWIO CUCTEMbBI KOHTPONA
OaBneHust Npu BypeHnn.
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PucyHok 1. MeCToHaxoxxaeHne MeCTOPOXAEHUS
Fig. 1 Field location

formation and is characterized by the presence of a gas
cap (80% of the area) and separate near-vertical macro-
fissures providing main oil inflow [2]. For the purposes of
penetration into most of these fissures, the deposit has
been directionally drilled providing wells with a horizontal
section. The design HW length is 1000m.

Abnormally low formation pressure (ALFP) and highly
fractured areas present in the formation do not allow for
overbalanced HW drilling without circulating fluid (CF) loss.

According to calculations made using a specialized
software, due to the mud rheology and specific well
design (small diameter of the annular space between
casing of 178 mm and drilling tool of 102 mm) the
ECD varies in the range of 1.03 - 1.12 g/cm?, while the
equivalent pressure of the productive formation does
not exceed 0.94. As such, the required back-pressure
is applied to the formation during circulation. However,
the formation pressure is not more compensated in
such static conditions resulting in an active fluid inflow
(gas or oil). At the same time, loss of circulation causes
mud level and hydrostatic pressure drop in the well also
resulting in an active fluid inflow (kick).

Until now HW were drilled using LCM under the
conditions of Oil Based Mud (OBM) loss. This method
may worsen the poroperm properties of a productive
formation depending on volume of lost mud and LCM.
The use of LCM of different fractions and compositions
has not allowed recovery of CF circulation for the further
deepening the well and achieving the design HW length.

The MPD system trial job was implemented in August -
September 2016 in order to solve the problem of creation
of the required balance between CF (mud) density and
hydrodynamic pressure along the HH length, and to prevent
loss of circulation and gas, oil or water inflows.
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TexHonornyeckne ocob6eHHOCTN CUCTEMbI
KOHTpONA OaBJsieHns

Mpy TPAAULMOHHOM BYpPEeHUM NNOTHOCTL BYPOBOrO
pacTBopa noabupaeTcs Tak, YTOBbl ero CTaTu4ecKuii
rpagmeHT 6blN BbilE AaB/IEHNS BCKPbITOro naacTta.
CucTema OTKpbITa 1 pacTBOP BO3BPAaLLAETCS B
pe3epByapbl ¢ aTMochepHbIM AaBfieHneM. Bo Bpems
LUMPKYIAUMN JaBAeHWe, MPUAOXKEHHOE K NMNacTy,
MOBbILLIAETCHA BCEACTBME NOTEPb Ha TPEHME.

B oTvume oT TpagmuUmMOHHBIX TEXHOIOTUIA BypeHus,
KOTOpPbIE OMMPAKOTCS Ha NIOTHOCTL pacTeBopa ANs
yNpaBAeHVS OaBNEHNEM, B TEXHOMNOMM BypPEHMS

C KOHTPOJIEM OaBfieHus 019 ypPaBHOBELLMBAHUS
OAaBNEHNST BCKPLITOrO MiacTa PeryiMpyeTcs CodeTaHne
HECKOJbKMX (DaKTOPOB: OaB/ieHNs Ha YCTbe, TPEHUS

1 NIOTHOCTK pacTBopa. B paccmaTprBaemMoM crydae
MJIOTHOCTb pPacTBOpa perynnpoBanach 3a cHeT
MPUMEHEHNS MHOFO(a3HOM MPOMbIBOYHOM XUOKOCTU C
3aKaykoW MHepPTHOro rasa (asoTa).

MHorothasHas IPOMbIBOYHAS XKNOKOCTb MOXKET
1CMNOMNb30BATLCS A1 AOCTUXKEHWSI AABNEHNS LMPKY SN

Ha 3ab0€e CKBarKWHbI, HEOBXOAMMOro ANs MOAAEPXKaHNS
noYTV CHaNaHCUPOBAHHOMO COCTOSHIS, MPW KOTOPOM
MMOpOCTaTUHECKOE AaBneHne BypoBoro pacteopa
CHKaETCS 40 YPOBHS, MVHMASTLHO MPEBbILLIAOLLIErO
nnactosoe gasneHve. OCHOBHOM OCODEHHOCTLIO CUCTEMI
Bypenus ¢ perympyemMbim aasneHviem (BPL) [3] sBnseTcs

€e MoJiHasi FEPMETUYHOCTb Ha y4acTKe BypOBOM HACOC

— razocenaparop, 4YTo NO3BOJISET YNPaBIATb BCEMU
npoLeccamMn Ha 3a00€ CKBEDKMHBI BO BpEMS

OypeHns 1 CyLLIECTBEHHO MUHMN3MPOBATbL

puck MHBI. OCHOBHbIE 3/1EMEHTbI i
cuctembl BP mpeactasneHbl Ha prc. 2 [3]. |
PaccMoTpyM HagHaqeHe STUX 3SIEMEHTOB: '
1) POTOPHbIN YCTHEBOW MrEPMETM3ATOPR
0BecrneumrBaET repMeTUsaLInio CTBOa
CKBE2XKMHbI NPV HAXOXOEHNM B HEN BYypPOBOro
VHCTPYMEHTa, MO3BOSET 6€30MacHO
OTBOOUTL MOCTYMNAOLLINE N3 CKBXKWHbI rag3,
OypOBOI PACTBOP, NIACTOBLI hrona, 1
BbIOYPEHHYIO MOPOAY K 0O0PYO0BAHNIO
KOHTPOJIS 3a60OMHOMO AAaBMIEHUS U CenapaLin;
2) a30THas yCTaHOBKa MCMOb3yeTcst 414
NpPOV3BOACTBA 1 NofaqM a3oTa B 0Obeme
00 35 M¥/MUH ¢ pabourmM gaBneHnemM oo
24.5 Mna;

3) opoccenbHbIM 610K 0becnevmBaeT
cosfaHve TpebyemMoro NpoTMBOAABNEHNS

Maumd)onbn
Manifold |

Yerbesoit
repMuTM3aTop
Wellhead stripper

nBo

BOP iy

Description of MPD Technology

Mud density for conventional drilling is chosen so that
the static gradient would be higher than the pressure of
the penetrated formation. The system is open, and the
mud returns to the formation with atmospheric pressure.
During circulation, pressure applied to the formation will
drop due to frictional loss.

Compared to conventional drilling technologies, which
use the mud density for pressure management, MPD
technology combines wellhead pressure, friction and
mud density in order to balance the pressure of the
penetrated formation. In this particular case, the mud
density was adjusted by obtaining a multi-phase CF
using inert gas (nitrogen). Multi-phase circulating fluid
may be used to reach a BHP required to keep a near
balance condition, when the hydrostatic pressure of
mud drops to the level slightly exceeding the formation
pressure.

The key feature of the MPD system [3] is its absolute
tightness within Rig pump to Gas separator area. This
allows control of all processes in the bottom hole while
drilling and mitigation of the risk of gas, oil or water inflow.

Main components of the MPD system and their purpose
are shown in Figure 2 and in Table 1 [3].

2.Results of Trial MPD System Implementation
This BHP range [3] was developed considering that the
equivalent pore pressure is 0.93 (see Fig. 3). Accordingly,

= m
Byposbie Hacoch!

Rig pumps

A30THas yCTaHOBKa
Nitrogen unit

Bubpocuta
_ Sha\e shakers

60'+a9| €eMKOCTb
Mud tank ¥

1 dakenvhas
YCTaHOBKa
Flare unit

[a3ocenaparop
Gas separator

[IPOCCENNPOBaHIA
Choke manifold

PucyHok 2: Cxema 06Bs3KkM CKBaXKMHbI ¢ cucTemon BP (MBO -
NPOTUBOBLIOPOCOBOE 0OOPYAOBAHME)
Fig. 2: Well piping diagram with MPD system

B CKBaXKVHE Kak B AMHAMUYECKMX, TaK U B
CTaTUYECKMX YCITOBUSIX;

4) razocenapartop aPdeEKTUBHO OTOENSET ra3oByko dasy
OT XKNOKOW NPUY MPOXOXKAEHUN ra3ndunLmMpPOBaHHOO
OYpPOBOro pacTBopa;

5) dhakenbHasa ycTaHOBKa MPUMEHSAETCS A5

40 | ROGTEC

the chosen horsepower of rig pumps was 13-14 hp and the
chosen capacity of nitrogen units was up to 30 m3/min,

which would allow creating the required formation back
pressure and avoiding any problems related to loss of
circulation / inflow.
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CXKUraHvisi rasa, rMocTynatoLero 13
rasocenapaTopHO YCTaHOBKM.

Pe3ynbTatbl onbITHO-
MPOMbILLJIEHHbIX paboT no
BHeOpeHuto cuctembl P,

[Mpn paspaboTke amanasoHa 3aboMHOro
gaeneHus [3], nokasaHHOro Ha puc.

3, Mpeanonaranock, YTO SKBVBAIEHT
NMOPOBOro AaBfiEHNS COCTaBMSAET

0,98. B cOOTBETCTBUM C 3TUM OblN
nogobpaHbl cnepyolme paboune
napameTpsbl: nogada bypoBbIX HACOCOB
13-14 n/c, Npon3BOaUTENBHOCTb
A30THbIX YCTaHOBOK A0 30 M3/MUH, 4TO
No3BOMNO Obl cO30aThb Tpebyemoe
NPOTUBOAABIIEHME HA MAACT U
n3bexxarb OCIOXKHEHUI, CBA3AHHbIX C
nornouieHvemM pacteopa v MHBI.

Ha puvc. 4 nokasaHbl hakTN4ecKni
amanasoH paboyero gasneHns 1 SN
pacTBopa Ha 3ab0e CKBaXKMHbI Ha

KoMnoHeHT Ha3HaueHue
Component Purpose

ObecneunBaeT repMeTN3aLmio CTBOJIa CKBaXXUHbI Npw
HaxoXAeHN B Hel BypOBOro MHCTPYMEHTa, NO3BONSET
6e30MnacHoO 0TBOANTbL MOCTYNaloLLMe N3 CKBaXXWUHbI ra3, 6ypoBon
pacTBoOp, NNacToBbIn haong 1 BblOypeHHYIO Nopoay

K 060pyAoBaHNIO KOHTPOS 3a60MHOMO AaBNeHMs 1 cenapaumm
Ensures the sealing of well hole while drilling tool is present, and
allows safe removal of incoming gas, mud, fluid, and drilled solids
to the BHP control equipment and separator.

PoTopHbIli ycTbeBOM
repmeTusaTop
Rotary wellhead

stripper

A30THasi ycTaHOBKa
Nitrogen unit

LpoccenbHbin 610K
Choke manifold

a3ocenapatop
Gas separator

daken
Flare

MpoussoacTeo 1 nogaya asora Ao 35 M3/MuH, ¢ paboynm

nasneHnem no 250 krc/cm?

Production and supply of nitrogen up to 35 m%/min with operating

pressure up to 250 kgf/cm?

CospaHuve Tpe6yeM0ro npoTnBoaaB/ieHNA B CKBa>XNHE Kak B

OUHAMUYECKMX, TaK U B CTATUYECKMX YCNOBUSIX
Creation of required back pressure in the well under both dynamic

and static conditions.

O hekTnBHOE OTAENEHNE ra30BoN hasbl OT XXUAKOWN Npu
NPOXOXXAeHUN rasnduupoBaHHoOro 6ypoBoro pactesopa
Efficient separation of gaseous phase from liquid phase in

gasified mud.

®dakesbHas ycTaHOBKA NPVMEHSIETCS AN OT>KUra rasa,
NMoCTynatoLLEro 13 rasocenapaTopHOl YyCTaHOBKM

Flare unit is used for burning of gas coming from gas separator.

Ta6nmua 1: OCHOBHbIE 3N1EMEHTbLI cucTembl BP

Main components of MPD system

rnybuHe 3786 M [1]. nga CHKeHns Table 1:
1,09 25,1
< HavasnbHble yCnoBus Wvpkynsiuvm «
aLn 0,95 rfcm3
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[e6ut raza, M3/MuH

Pacxop, MX — 840 n/muH
Makc. nasnenme Ha 3aboe
— Pacxop, X — 780 n/muH

- — Muh. YCNOBUS Q4UCTKM CTBONA
[MopoBoe faBnexue, atM
— Pacxop MX = 800 n/muH

— Pacxop X = 820 n/mun
MuH. faBnenue Ha 3aboe, aTM

PucyHok 3: PeaynbTaThl rmapoanHaMmnyecKoro
MopenvpoBaHus B [NK MiSwaco (Schlumberger) (M>X —

MPOMbIBOYHAA )KI/I}ZI,KOCTI:)

0,98 25 o
0,94 21,7 E
0,90 Fme 207 =
- 086 Py 198 £
g 082 = + 189 3
T Y £ R e B — e 180 &
= 0,74 { + HavansHsie ycrosus uwipkynsum 17,1 E
c:'I)' 0,70 1| aun 0,78 r/cm3 “=—t 16,1 8
0,66 ﬁlg:gs;::c;aearpyﬁuom 0,31 MMa 15’2 ’§
0,62 | Pacxon rasa 20 M3/MuH 14,3 ©
058 Pacxop MK 660 n/mun 134 \g
’ HavanbHbiit pacxog rasa 10 M3/muH ]

0,54 12,4

0 5 10 15 20 25

Debut rasa, M3/MuUH

- — Copepxahue rasa 23 %
— Pacxop, X — 720 n/mun
= Pacxop MX — 600 n/MnH

Pacxop, MX — 790 n/mun
MaxcumankHoe fasnenve Ha 3aboe
— Pacxog MX — 660 n/mut

MunumanbHoe ycnosue
0YMCTKN CTBONA

Moposoe nasnexe

PucyHok 4: ®akTnyeckre ananasoHbl pabodero
nasnexus 1 SUM, nonyyenHsle B MK MiSwaco

1,09 25,1
+ Initial circulation conditions

1.06 ECD 0.95 SG 244

’ Surface pressure 45 psig ’

CF flow rate 18 scmm
1,03 CF flow rate 790 '/min |t 23,7
[a)

e 1,00 22,9

[« )

O
W 0,96 22
0,93 S 215
~
~
~
0,90 20,7
0 5 10 15 20 25 30
Gas Flow Rate (sm®/min)
CF flow rate - 840 /min - — Hole cleaning conditions ~—— CF flow rate - 820 /min
Gas concentration - 25% === Min. pressure (atm) -==== Min. pressure (atm)
— CF flow rate - 780 /min — CF flow rate - 800 /min
Fig. 3:

Results of hydrodynamic modeling in the PC MiSwaco

(Schlumberger) (PW - washing liquid)

0,98 22,5
0,94 21,7
0,90 == 20,7
5 086 Ty 198
@ 082 — + 18,9
o 078 e 18,0
8 0,74 { < Initial circulation conditions 17,1
0,70 flecp 0.785G =—=1161
0,66 Surface pressure 30 psig 15, 2
0,62 {| CF flow rate 20 m*/min 14,3
CFfl t 660 '/mi
0,58 Form:t‘?;r:ag:s volume 10 m;:—ll?n 13,4
0,54 12,4
0 5 10 15 20 25

Gas Flow Rate (sm3*min)

- — Gas concentration - 23%
—— CF flow rate - 720 "/min
— CF flow rate - 600 '/min

CF flow rate - 790 '/min
Max pressure down the hole
— CF flow rate - 660 /min

- — Hole cleaning conditions
--==- Interstitial pressure

Fig. 4: Actual operating pressure and EDS ranges

obtained in the MiSwaco PC

BHP (atma)

BHP (atma)
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B GYPEHVE

4082

WHTEHCUBHOCTU MOTOLLEHNS 4500
BypOoBOro pacteopa NoTpeboBaioch 2000
YMEHbLLUWTb ero nnoTHOCTL Ao 0,86 r/ s

CMS3, orpaHN4YnTbL Nogavy HaCoCoB A0 § 3500
11-12 n/c. Mpu STOM UHTEHCUBHOCTL % ¢
NPOSIB/IEHVIS MNACTOBOrO rasa gg 3000
coctaBngna 10 Mm%/ MuH. ,@% 9500
OpHa 13 OCHOBHbIX 3aaa4 NMPUMeHeHs o § 2000
cuctem BP/[ 3akntovaetcsa B %g
CoKpaLLEgH1 0O bEMOB MOM/IOLLIZEMOrO &2 1500
Byposoro pactsopa (BPYO) npn BypeHnn 2 1000
B TPeLMHOBATOM Kosiektope. O6bem §
norsoLLeHNs 6ypoBOro pacteopa B 500
CpeaHeM Mo MECTOPOXXAEHNKO COCTaBSIET 0

4082 mM3/1000 M, B TO BpeMst Kak B MepBoW
CKBaXKVHE, MPODBYPEHHOM C MPYIMEHEHVEM
BP/L, naHHbIN nokasaTesb CyLLECTBEHHO
HWKke — 637 M%1000 m.

CpepHee 3Ha4YeHNe N0 MECTOPOXAEHNIO
Average value for the field

MepBast BPL ckBaxnHa
First MPD well

PucyHok 5: MNpurBeaeHHbin 06bem noraolleHnin Ha 1000 m GypeHuns

Fig. 5: Volume of losses per 1000 m of drilling

3akJsiroueHune

B pudernckom nnacte KOpybyeHo-
TOXOMCKOro MecTopoXxaeHus obina
ycnewHo npobypeHa ropndoHTaibHas CexkUust ASIMHON
897 M 1 BbINOHEHBI OCHOBHbIE 334a4M: MVHMU3ALIMS
3arps3HeHns NPOOYKTUBHOIO njacTta MorfoweHHbIM
OypOBbIM PACTBOPOM U KOJIbMaTaHTOM, YBENNYEHWE
MEXAHNYECKOW CKOPOCTU BypenHuns [4].

V13Ha4ansHO BypeHne nnaHMpoBanoCh OCYLLECTBAATh
¢ nomoubo BP TexHonornu. MNpegnonaranocs,

4YTO 3KBMBANIEHTHOE AaBMEHME OAHHOIO yyacTka
nnacta coctasngeT 0,93. Vicxoas n3 aToro obian
nopobpaHbl MAOTHOCTL BypoBoro pacteopa 0,93 r/cm®
(OPYO) n npomnsBoanTENBHOCTb a30THbIX YCTaHOBOK
15-20 M3/MuH, 4yTO 0becneumnno SLUM B npenenax
0,94-0,95 r/cm3. OgHako nNpy NoNyYeHUn 06UTbHOTO
MOrIOWEHNS HA JAHHOM PeXXMMe NoTpeboBaioch
CHM3NTb MNIOTHOCTL BypoBoro pacTteopa Ao 0,86 r/cm?
N NPOAOIKNTE BYPEHNE CKBaXKMHbBI C MPOSIBIIEHNEM
nnacToBoro rasa B o6veme 3—10 M8/MuH. 370
NMO3BOJINIO CHU3UTb MHTEHCUBHOCTb MOMTOWEHNS

00 2-3 M%/4. [aHHble ycnoBusa OCTUMHYTbI Npun SLUM
0,78-0,82 r/cm® npu nogade 6ypoBbix Hacoco 11 /¢
1 MPON3BOANTENBHOCTM a30THbIX YCTAaHOBOK 20 M3/
MUH. [pOTMBOAaBIEHNE BO BPEMS LIMPKYNSALMM ObIIO
pasHo 0,2 Mla, BO Bpems HapawmsaHua — 2,4 Mla.
Onsa nepepadn curHana ot CUCTEMbl TENEMETPUN
SlimPulse [4] Ha NOBEPXHOCTb NCMOIL30BAaSICS
rMAPaBINYECKNA KaHas CBA3W.

BaxkHyto posib B onpeneneHnn 1 peryampoanmim SLIM

B Mpouecce BypeHns Cbirpan ra3oBbil pacxogoMep.

C ero NomoLLblo B pexxMMe peasibHOro BPEMEHM
onpeaensanacb UHTEHCUBHOCTb NMPOSIBIEHNS M1aCTOBOMO
rasa, Noc/e Yero noJly4eHHble JaHHble NCMOIb30BaNCh
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Fig. 4 shows the actual operating pressure range and
ECD [1] for the target well bottom of 3786 m. In order to
reduce the mud loss intensity, its density was reduced up to
0.86 g/cm?®, and the horsepower of rig pumps was limited to
11-12 hp. The formation gas inflow intensity was 10 m3min.

One of the priority tasks of the MPD system is to reduce
the mud (OBM) loss volume while drilling in fractured
formations. Fig. 5 compares the specified values of mud
loss volumes in the field (average) and in the first MPD
well, where significant reduction can be observed.

Conclusions and Recommendations

e Horizontal section [4] of 897 m in length has been
successfully drilled in the Riphean productive formation,
and the main tasks have been resolved: mitigation of
pollution of the productive formation by lost mud and
LCM, increase in drilling rate;

e |nitially, drilling had to be performed using MPD
technology. It was estimated that equivalent pressure in
this area is 0.93. Given this, the mud density of 0.93 g/cm?
(OBM) and capacity of nitrogen units of 15-20 m®/min have
been chosen, which allow achieving the ECD of 0.94-0.95
g/cm?. However, intensive losses has been obtained under
these conditions, whereupon the mud density was reduced
up to 0.86 g/cm?®, and the further drilling was performed
with formation gas inflow of 3 -10 m®/min. This allowed
reducing the intensity of losses up to 2-3 m%hr. These
conditions in the well were achieved with ECD within the
range of 0.78 - 0.82 g/cm?, and capacities of rig pumps
and nitrogen units were 11 hp and 20 m3/min accordingly.
Back pressure during circulation was 2 kgf/cm?, and during
buildup was 24 kgf/cm?;

e A hydraulic communication channel was used for

www.rogtecmagazine.com
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07191 MOAENMPOBaHWS rMAPOOAMHAMNYECKNX YCNOBUI B
CKBaYKMHe 1 onpepenanack Heobxoammas SLUM.

[ng okasaHwsa Ha NnacT TpedyemMoro NpoTVBOOABNEHNS
BO BPEMS CMYCKOMOABbEMHbIX OriepaLii B CTBOJ
CKBaYKMHbI YCTaHaBNMBaacb BA3Koynpyrasa nadvka [3]

C 3aMellleHnemM BypoBOro pacTBopa Ha yTsPKEEHHbIN
OypoBOW pacTBOp MIOTHOCTLIO 1,06 r/cmd.

Cnuncok nuteparypbil:

1. KoHuenTyanbHasa Moaeb CTPoeHUs pUGEncKoro
npupoaHoro pesepsyapa KOpybueHO-TOXOMCKOro
MecTopoxaeHus / H.M. KytykoBa, E.M. BupyH, P.A.
ManaxoB (1 op.) / HedpTtaHoe xo3amcTteo. — 2012, — Ne
11.-C. 4-7.

2. [1IonOHEHNE K TEXHOIOMMHYECKOW CXeMe paspaboTKkm
KOpy6ueHckom 3anexxu KopybueHo-ToXOMCKOro
HedTerazokoOHOEHCATHOrO MECTOPOXAEHNS. —
KpacHospck: OO0 «PH-KpacHoapckHMNHedD T,
2016 - 702 c.

3. http://www.slb.com/services/drilling/drilling_services_
systems/mpd-services-and-equipment;

4. http://www.slb.com/services/drilling/drilling_services_
systems/directional_drilling
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BectHik OAO «HK «PocHedTe» (Ne 4, 2016 roaa, c1p. 45-47; ISSN
2074-2339). lNevataeTcs ¢ paspeLleHns PenariMOHHON KOMIErM.

transmission of SlimPulse telemetry signal [4];

e Gas flow meter played a critical role for determination
and adjustment of ECD while drilling. It was used for
real-time determination of formation gas inflow, and the
obtained data were used for hydrodynamic modeling of
well conditions and determination of the required ECD.

¢ |n order to apply the required back pressure during
round trips into the well hole, a high viscosity pill (HVP)
[3] was used, and the drilling mud was replaced by heavy
drilling mud with density of 1.06 g/cm?®.
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