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Abstract In order to achieve greater drilling depth, a real-time adjustment optimization model of wellhead backpressure was
established. The model achieves a real-time and optimal wellbore pressure profile by optimizing wellbore back pressure during the
real-time drilling process. Then a greater drilling depth can be achieved. The optimization results under two conditions; constant
backpressure and real-time adjustment of backpressure, were compared by examples, and the influence of different drilling
parameters on the optimization results of backpressure and maximum drilling depth under real-time adjustment of backpressure
was analyzed. Research results show that compared with the optimization results under the condition of constant backpressure, the
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real-time adjustment model of wellhead backpressure can optimize the wellhead backpressure in the drilling process so that the
wellbore pressure profile can better adapt to narrow safe pressure margins, which can achieve greater drilling depth. Moreover, the
real-time adjustment optimization model of wellhead backpressure can further reduce the bottom-hole pressure difference, which is
conducive to reservoir protection and increase of ROP. Compared with the volume fraction of hollow spheres and displacement, the
maximum drilling depth is more affected by the distance between the separator and bit and the density of pure drilling fluid.
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doi: 10.3969/j.issn.2096-1693.2020.01.006

0 55

N R BROKAE i 8 1 A Bl R R,
HMHSEBTFERUAE F~7 2 70 30T e 1 TR A St (U
2 BR) RURE BERE ) WA T I O L R o]
PETENRREH: U SR HOR AT, B T AR A% 4
ARFBCER S, KB T SIZEMIHORF A B 2
W AR, TV AR TR T I T s
B GOKRIBBEER I T, IRV T = NPRI 7 B 58
%o, UEW T 0 AR A RO R A U R Y R
vt SRS, ETH TR
KU BE B 6 e ) HAT sh AL 5 Rk . B
PE PP RGN, e ARk m N AR, H
fa] T JI B L R B2 A, BRI OUURE -l it
SO 8 Sl PR DR WA aa ot EoNa S

BT IR E Ik, BN T
SRR R Y, 3 S DA S 45 ks TaD B
IYBRR . ASODBRIEARTR R SRR L JF

(a) BAABLREKE

B1 RAWEESFREE
Fig. 1 Diagram of deepwater dual-gradient drilling
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Fig. 2 Composition of wellbore pressure of target point during drilling process
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Table 1 Comparison of maximum drilling depth under two conditions of constant backpressure and real-time adjustment of

backpressure
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Fig. 6 Maximum drilling depth and optimum wellhead backpressure under different distance between separator and bit



64 frimBkeEE 20204F 3 A 555 B 1)
2y, AniCIES 1100 kg/m* F1 1150 kg/m® s}, 15 7] 52 B d5e KA 0F VR 7

Bl 7(a) 45 T AR 22 BRI AR BT Bk
BRUERIE, B 7(0) 450 T S KA UERE R 1710 m B Xf
N EARIE R, TR, 2808k AR5
025 IF, AT SE IR R B HEEREE 1710 mo MBAL, B
FAEHERBE N 1710 m BEXER 1 e LI 141 Il 1 S 48 5 e
20x10° PaJ5 THE 2 5.0 x 10° PaZiAy, H 10 [l i St
P R, TR R

(3) ARl I 2 B T ) B ARl R P AN e p
WACIJES

Pl 8(a) 25 T AN [R) 401 Bl -V %% B T 1) i K
REE, [ 8(b)4h 1 T f KAk TR B oy 2200 m Fisf Xof 1
W I I TR . o] DU, 2l 0% B 53 5o

1800

1700

£ 1600
~

i
K< 1500

10
1400
_K

it
b 1300

1200 — P R —

1100 1 1 1 1 1
0.0 0.1 0.2 0.3 0.4 0.5

SILBOEANRIR
(a) TRIZLEENRIRA I T R KRR E

0.6

HOBE/Pa

2200 mo BEAL, PRRR ARSI R I A f L S T
F R (AR TR 225, 25O ML T A%
%5 B S 1100 kg/m® BF, 1150 kg/m® S5 428 5 b1 19
I B /N o XS R A6 T4 1 78 R )
PV, AT B i3 RS A 3 m, 1
7 2 R /N 11 1] e (R (RAIEH ] R ) iR 20 F
BERENEON. 25Q: 4ifhiH % E N 1100 kg/m?
b, ghpEd R B I O R R T R, Al AG R
WIEH 1150 kg/m® I, e OLI H [ R SE T & i PR E
E

(4) A FHER T A B AN R AR 11 [l

Bl 9(a)gh T AR A HE N 0 de KB R, &

550 000

500 000

450 000

400 000

350 000

300 000

250 000

200 000

150 000 1 1 1 L L
1200 1300 1400 1500 1600 1700

FHRIm
(b) BAREHEREH1710 MmN W &L F OB E

1800

B 7 ARZOHENCROSY TR EREMR LA OEE

Fig. 7 Maximum drilling depth and optimum wellhead backpressure under different volume fraction of hollow spheres
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