B31E H24 WO oM o5 Ok k% Vol.31, No.2
202443 H Petroleum Geology and Recovery Efficiency Mar.2024

SRR J S, PR, B S, A5 R T AR AR DX L X2 5 B R RIS RO [T ] A BT 5 R I3, 2024, 31(2)
167-174.

ZHOU Wendi, PANG Min, HE Wengqing, et al. Research and application of combined drilling technology in Hashan area of Shengli
West Exploration Area[ J].Petroleum Geology and Recovery Efficiency,2024,31(2):167-174.

BEF PRI R X RS LU M X 22 S 30 FF AR R N N A

JE S D A, B, SR G gk S
(L EAEFIR AT INRE KR ZEBEA R TUL AT, WA 5 2663005 2. PR £l K2 L5 B2Ebe
DI BT 6105005 3. 5 =LA AR R HH 2328 7] A TR B Hols AR A% 257000)

EE i DR PR P R D L 3t DR IR R A R AR R AR R SR AT B R 2 R R ORISR R BE 5 R AR AF BOR A
R, S B Ak 0 e AR AR T R TE B R R T BR A SRk 384 73 BEAL B Bl RS FIPERE S5 T 20 Ak ot
ARF B RN R TR KA MR HL)Z , B2 1 SRR AR S P S 2 A T RC SRR I 1l DX TR s 70 AR Bl
BRI TS , DSt F UM I+ 22 R Sk e B B/ e U BRAT " L B BT BRI X 2 e s 1 AR [ RO A i 2
2R S 20, BRI S UM B0 R o RS BT BORTER LU 3 Fie 1l 2 S5 F BT, A T R IRCR , Horh
W L 3 RS TR A R 3 5.2 m/h B IR I 2CHR R 3 A% LA R B R 1 SR JFH 2l S+ T 0 il L/ v A AT it
L A D 300, HERMA ] R4 HUBURSEUER T 1 /b, B0 UG HOR SR R4 00 DN ISR . B SR, < <UIA
B+ 2R S+ e Bl B/ AT AL B A S S AR 74 PR DX 1t DX P R 2 B B B A — AT 2T B H
A HIHORABAAAERI, 455 007 v e B FHOR A TE HIERIT ST, O 285 [ 58 38R Tl Bl FHOR , 1 452 BEIX
GBI S CE TN

SRR ARG s TR AR L AR K 5 P P i Ll X

XEHS:1009-9603(2024)02-0167-08 DOI:10.13673/j.pgre.202401025
FE S  TE242 SCERARIAED : A

Research and application of combined drilling technology
in Hashan area of Shengli West Exploration Area

ZHOU Wendi',PANG Min*,HE Wenqing’,ZHOU Hanguo®’, ZHANG Tao’

(1.Shandong Natural Gas Pipeline Co., Ltd., SINOPEC Natural Gas Company, Qingdao City, Shandong Province, 266300,
China; 2.School of Economics and Management, Southwest Petroleum University, Chengdu City, Sichuan Province,
610500, China; 3.Petroleum Engineering Supervision Center, SINOPEC Shengli Oilfield Company,

Dongying City, Shandong Province, 257000, China)

Abstract: This paper aims to solve the technical problems such as poor drillability, large formation inclination, difficult well de-
flection control, and easy wall instability in the middle and deep Carboniferous and Permian hard formation in the Hashan area of
Shengli western exploration area and realize the efficient exploration and benefit development of oil and gas reserves. Based on the
current conventional drilling technology, the applicability and process optimization of segmented combined drilling technology
were studied, and supporting technologies for speed acceleration and safety construction related to gas drilling were proposed for
the Carboniferous and Permian hard formation of dolomitic rock and igneous rock, forming the regional construction standards. Af-
ter the transformation from gas drilling to drilling fluid construction, the combined drilling technology of “gas drilling + ‘impreg-

nated bit + turbine/high-speed screw’ ” was preferred. According to the formation characteristics, efficient impregnated bit series of

different sizes were developed to achieve well deflection control and improve the rate of penetration. The combined drilling technol-
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ogy was successfully applied in Hashan3 and Hashan2 wells and achieved good results. During gas drilling, the rate of penetration

in Well Hashan3 reached 5.2 m/h, more than three times faster than the conventional drilling method. During drilling fluid construc-

tion, the technology of “impregnated bit + turbine/high-speed screw” was adopted, and the formation inclination was 30°. The well

deflection was well controlled, and the rate of penetration was close to 1 m/h, which showed a good regional application effect com-

pared with conventional drilling technology. The field application shows that the combined drilling technology of “gas drilling +

‘impregnated bit + turbine/high-speed screw’” is an effective means to increase the speed and efficiency of middle and deep drilling

in the Hashan area of Shengli west exploration area. However, the technology also has bottlenecks. Combined with the applicability

research of particle impact drilling (PID) technology, it is suggested that the PID technology should be introduced and improved in

the next step, so as to achieve speed and efficiency breakthrough in regional drilling.
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Fig.3 Regional fault distribution and drilling conditions
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