- R )
— 48 — CHINA PETROLEUM MACHINERY 2025 % %53k % 104

<«EHiL >

AERE[MXE RS —EFUEAR RN

KPR WHE' kA RAH KEH' EAHS

(1. TG HPAMMARNE 2. i @3RI R F L)

KR, PME, M, F. REREAMNKERA—RLBEREZAR LR [J]. &@AMK, 2025, 53
(10): 48-55, 63.

Mi Kaifu, Shen Pengyu, Qiao Shihang, et al. Development and application of integrated deep shale gas testing and
production technology [J]. China Petroleum Machinery, 2025, 53 (10): 48-55, 63.

WE: REAERATN I MBENRERXRAEAEUFEEAE LTI N TN ELALEL L
EFBBERENER. I RR—HERTEREAEAMNRKE XA —FKAFTF XK (HHF—EKALFX)
MBEAEEE, TREENEAGRGE. SHEHE. BERSERLBME, BETHF A
WafE, ML BERITES — %%%m%%&ﬁo%ﬁ%%%#ﬁ%%ﬁﬁ%ﬁﬁﬂﬁﬁﬁ
BEAEA, DERMEENRE, RAHAEREN A —RAUTFXERET oM. NFERER

FAENGNALERER: —RAUFXREAN T ZHE I B ER D 60.6%, I3k T Bt E 4 4
@1%,MF EAMT B, ZRAGEREDN “EEmEAEA+EE T RER" B SEE

ER TR T E A EBRERNTO0.1 MPa/d; LLsh AR RANHER B 80, KR i Ao— a8 W 4
EW@%%%%%%H@&V&%%%%%Wﬁ%mLﬁ%%%ﬁﬁ%%?ﬁ&ﬁ%%ﬁ%%%
&Fﬁﬁ,ﬁ%ﬁﬁﬁzmm BFLERNEERESE,

KR KENEA; &#80AH; MREXA; —&Kt; 2HEFHES; ZFNMRAE

HRESES: TE3T Stﬁﬁbﬁ,\ﬁﬂ: A DOI: 10.12473/CPM. 202503106

Development and Application of Integrated Deep Shale Gas Testing and
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(1. Beijing Petroleum Machinery Co. , Lid. ; 2. Zhejiang Oilfield Company Exploration and Development Department )

Abstract: The current staged deep shale gas testing and production mode cannot meet the requirement for
interactions between surface processes and production data under complex conditions. Thus, it is necessary to
develop a technology for integrated deep shale gas testing and production (hereinafter referred to as “integrated
technology” ) and associated equipment. Considering the complexities of deep shale gas such as high temperature
and high pressure, multi-phase flowback and temperature and pressure fluctuation, an integrated technology featur-
ing digital wellhead fine control and multi-phase separation intelligent metering was proposed. Through construct-
ing a gas well choke production control and multi-phase two-dimensional separation control model, taking modular
equipment as the carrier, the integrated technology was systematically analyzed. The field applications in deep
shale gas fields of southern Sichuan Basin show that the number of process modules of the integrated technology is

reduced by 60. 6%, and the field operation time is shortened by 68. 1%. For production capacity analysis, the
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dynamic control method of “fixed choke coarse adjustment + electric throttling fine adjustment” considering well-

bore critical sand production can stably control the pressure drop rate of shale gas wells less than 0. 1 MPa/d. For

dynamic sand fluid discharge, the liquid level-time two-dimensional collaborative separation control method can

effectively reduce the adjustment frequency of control units. The research results effectively improve the overall

production efficiency of deep shale gas wells, and provide reference for the efficient development and optimal man-

agement of deep shale gas fields.

Keywords: deep shale gas; sand-bearing gas well; testing and production; integrated; multi-physical field

coupling; digital-intelligent control
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Fig. 1  Process of integrated deep shale gas testing and production
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Fig. 3 Digital-intelligent control technology
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