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ROP enhancement technique for slimhole drilling in shale oil development
XIE Xin, DOU Zhengdao, YANG Xiaomin, JIN Jing, WANG Yuanyuan, REN Fei

(Petroleum Engineering Technology Research Institute, Sinopec Jiangsu Oilfield, Yangzhou, Jiangsu 225009, China)

Abstract: The shale oil development in Sinopec Jiangsu Oilfield is facing the problems of high investment and low production.
After 45 years of development, there are a lot of abandoned old wells. Developing shale oil by old borehole side drilling can reduce
drilling costs. In 2022, the sidetracking slimhole horizontal drilling in old wells is carried out in Huangzhuang. The slimhole
drilling tools have the problems of large flexibility, difficult track control, slow drilling speed, small clearance, large air pressure
consumption, poor cementing quality and high well control risk. In order to solve these problems, a system of efficient sidetracking
slimhole horizontal drilling technology system is formed by the applications of large casing windowing, well track optimizations,
high—efficiency drill bit+screw+LWD geosteering drilling, foam cementing, oil-based drilling fluid plugging, narrow gap well
controlling, small hole coring, etc. A test application in H2CHF well shows that the actual drilling speed is up to 5.0 m/h, which is
equivalent to the conventional drilling speed in adjacent wells, and the total drilling cost is reduced by 50 %, saved by 15 million.
The new development and test would provide important ideas and reference for future development of shale oil in Jiangsu Oilfield.

Keywords: shale oil; slimhole; trajectory optimization; ROP enhancement technique; oil-based drilling fluid; foam cementing
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Fig. 1 Well structure of Well-H2 in northern Jiangsu Basin

*®1 H2CHF # & &EMEIE
Table 1 Well structure data of Well-H2CHF

PiR e R (m) FHIR RS (mm) £ R (mm) £ T (m)
SR 2904 ~ 3 680 152.4 BRI 58 FRIR 52
H2CHF 3 140 ~ 4 650 152.4 114.3 4 634.63
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Fig. 2 Well structure of Well-H2CHF in northern Jiangsu Basin
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Fig. 3 ROP of H2 well in northern Jiangsu Basin
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Fig. 4  Borehole trajectory of Well-H2CHF in northern Jiangsu Basin
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Table 2 Partial wellbore trajectory data of Well-H2C

HE (m) HE) Jri(%)
2959.96 378 118.64
298891 6.02 115.54
3017.87 6.02 115.84
3046.83 6.24 122.64
3075.81 6.90 123.64
3104.77 6.68 124.74
313373 6.81 121.84
3163.67 6.99 122.94
3181.94 6.68 132.04
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Table 3 Calculation of mechanical brittleness index
of Funing Formation

YRIE () ST %ﬁfﬁ? ’i’ﬁ/ﬁ)
3602.63 ~ 3 602.83 0.24 22 537.13 41.0
3 606.93 ~ 3 607.09 0.25 18 956.30 36.4

Ty 38.7
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— N
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Fig. 6 Bit speed and drill tool stress
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Table 4 Bit parameters of Well-H2CHF in northern Jiangsu Basin

Fe Ak B (mm) CIPSIUESS Al Sk R B (m) HER (m) ARG T (m/h)

1 152.4 HJTS17GL R 1 2895~3119 224 1.78

2 152.4 PK42328] PDC 2 3119 ~ 4596 1477 5.20

3 152.4 FL1654JH PDC 1 4596 ~ 4 650 54 3.04

#=5 HREWEBIRKE
Table 5 Filtration performance of slurry plugging formula
LI T
75 A A WIRAK WA (min)

1 MPa 2 MPa 3 MPa 4 MPa 5 MPa
1 I +1 %S B3 T 30 ~ 50 30 62 mL 91 mL 105 mL 122 mL EEN
2 IR+ % BT+ 1 %44 30 ~ 50 30 PRIES 10 mL 12 mL 14 mL 15 mL
3 H3+2 %A IET A+ %A 4 30 ~ 50 30 TCugR 3mL 8 ml 10 mL, 12 mL
4 I +4 BB +4 %I e 4 30 ~ 50 30 Joukk 1 mL 3mL 5mlL 8 mL




88 2,5 NFIRAR EEARTE U T A P A R

2023 4F
FI13E M

M4 %o WPE 30 Y% 3E TR IKBC I N AT EF 4 4 %+
HAPER 282 %+ B G IR 1 B4 %+ 5 G350 2 A
4 Y%+ TR TE R RS T (100 ~ 200 H ) 4 %+ BRI T
L U 770 (100 ~ 200 H ) + 43 T 70 4 %+ 1% k%
(0.5~1mm)3 %",

S RN R B R T BN R A T T A
3.5 m¥ho SRHUBERS R IRA I, S0 A A 20 %H1 30 %
38 T 0% o SR I R 3 O 1) O =X, L O vk R AR AR
[ e 5 LR Y % R 1.61 gfem®, Hi A K R
6.5 MPa, S Wi 45 Mk 36 U , 2218 0128 , [ o fp o =
0.5 MPa, i 1EWLER 15 min, 24 12 EFE 6.5 MPa, £
JE 4 h, G B ZE TR

25 FHEHPPEEHFEAK

AN R S0 2 (R BN DB IR EAE R, R ISR A
TEINT G R I 7, 1 S AT A 500 m
400 m 1Y = U0 g Lo R B A0 2, DL B R L OE
WP I 5 0.2 ~ 0.5 glem® s AN 18
O o SRS R — AR B0 R R T R T
J0.02 g/em® 1Y J7 % , FIFH Bl - A B 1) 36 25 TR A6
JEFL

H2CHF &5 3E 2 3 926 m B B i, eI IR B K
TCH I BITRE T H 1.46 g/fem’FEEE 1.42 g/em’,
R 64 s THR E 80 5o BT AP BRI
FE BRARIMA BT AU —BEAE 3 926 ~ 3450 m,
FT10 m* %R 1.68 glem® W IE , FHFE 157 5555 —BLAE
IR 2 885 ~2 500 m, §T 8 m* % & N 1.68 g/em’  JE ,
B 157 s 48 NRAREAS0G P JR 38 Il 0% B L MRk
Z 1.44 glem® Tl 1.46 g/em® I}, $¢ W8 1E 56 ok 1 HE &
17 Us AP IRER R, OF DR B E R TR R . 3%
BB B R P E 1.48 glem® I} Fi Rk EHER G
I AR B I, WK R D R

x6

2.6 FHEPEEEHEA

ANIE R BR 2 [ BR /IS, A6 38 R AR K, hy B AR TR A
JE 7 B 1k 1 2, (8 oK e S AR R i E
TR TR T b 5 8+ o B 30 il ol 35 Y (% 1.40
glem®) (R 2R DR UE I HR I Y A5 R RN W 2 7 , LA
55T 71T L A S R TR AR DA S — — BT ) I A 5
Ivi) st e LR AR AR T RED . F R TR K TR 3K Ak 7R
BC 7 ) S, K U SR B B BE 12 1R 70 be (R ) | 6
PEOFPL Ty : DI KAE - 643 g REEIK+415 g KK
K s QAU KHRE : (FHETEL) 643 ¢ KBEJK+415 ¢ KFBE
K QN KHE 643 g KFEIK+415 ¢ KFEK+15 g &
ORI DRI RHFE 812 g KFEIK+8 % AT A 3L
T+3 %ZBHEET+55 % H KK ; @RI RAE 812 ¢ K
FEIR+8 % A BT FLUE+3 %R EEF+55 % H K K+15 g
R @ TR AR UK B =1:1. LI
ZERANE 7 B SR 3 MRS EL Ty 5 BRARRT ]
T 2 B IR R

i FH 1 U IR K AR R L T 5 3% 6 T L 3
45 F) g LR WL T2 /K I8, 4503 2R P % 1.30 g/em’
WAL B K YR IAR 3R FEIR N %5 1.50 g/em’ (5

2 3 4 5 6

L7 P 5

K7 R K YA R C 5 B 70 be B AL i)

Table 7 Thickening time at formula consistency of 70 be with
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in northern Jiangsu Basin
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