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Equipment configuration and process technology of hybrid oil-electric fracturing for deep

coalbed methane
ZHAO Chongsheng, WANG Bo, GOU Bo, LUO Pengfei, CHEN Guojun, WU Guoquan
(Sichuan Honghua Electric Co., Ltd., Dongfang Electric Corporation, Chengdu, Sichuan 610036, China)

Abstract: In order to address the technical challenges in equipment configuration for hybrid oil-electric fracturing in deep coalbed methane
reservoir modification, this study used the configuration of hybrid oil-electric fracturing equipment for deep coalbed methane at the Jishen
11-7A platform in the Daning—Jixian block on the eastern edge of the Ordos Basin as a case study. Specific configuration requirements were
proposed in aspects such as the calculation of fracturing pump group power, power grid capacity calculation considering power loss in
transmission lines and auxiliary system power, the capacity of transportation and sand mixing equipment, calculation of the liquid supply
capacity for the low—pressure manifold system, and the functions of the high—pressure manifold system and instrument skid. A method for
calculating the configuration of hybrid oil-electric fracturing equipment for deep coalbed methane was proposed by integrating fracturing
operation requirements with equipment performance and applied to three wells on the platform. The application results showed that the
developed configuration method met the requirements for high pressure, large displacement, high sand ratio, large sand volume, and 24-hour
continuous fracturing operations in deep coalbed methane. With a pump power reserve factor of 1.3, the power redundancy factor was 1.46.
The applied capacity of 19 000 kVA exceeded the total line demand of 18 269 kVA, meeting power demand. The capabilities of sand
transportation, sand mixing, and low—pressure liquid supply equipment also met operational requirements. Fracturing operations at the

Jishen 11-7A platform began on March 10, 2024, and concluded on March 31, 2024. The operating pressure ranged from 55 to 75 MPa, with
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a displacement of 19 to 20 m*/min and 14 to 16 m*/min in risk zones. The sand ratio ranged from 6% to 24%, with a maximum single—pump

displacement of 2.0 m*/min. The three wells had a total liquid volume of 73 926.7 m’, including 36 458.1 m® from the electric pump, with a

total electricity consumption of 719 200 kW -h. A total of 34 fracturing sections across 3 wells were finished, completing the reservoir

reconstruction of the horizontal wells of China’s First Hybrid Oil-Electric Deep Coalbed Methane Platform. The findings provide a method

for configuring fracturing equipment in deep coalbed methane operations and offer insights for fracturing equipment configuration in other oil

and gas blocks in China.

Keywords: deep coalbed methane; hybrid oil-electric fracturing; equipment configuration; operation mode; Daning—Jixian block
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Fig.1 Well site layout of Jishen 11-7A platform
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Fig.2 Well site arrangement of Jishen 11-7A platform
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Table 1 Performance parameters of HH6000HP electric fracturing pump
FEZERAT
R /(s/min) 3.75"(92.25 mm) 4"(101.6 mm) 4.5"(114.3 mm) 5"(127 mm)
HEH/(m*/min) JEJ1/MPa HEF/(m*/min) JEJ1/MPa HEF/(m*/min) JEF1/MPa HEE/(m*/min) JEF1/MPa
80 0.87 140 0.99 120 1.25 95 1.54 77
120 1.30 140 1.48 120 1.88 95 2.32 77
160 1.74 140 1.98 120 2.50 95 3.09 77
180 1.96 128 2.22 112 2.82 89 3.48 72
200 2.17 115 2.47 101 3.13 80 3.86 65
230 2.50 100 2.84 88 3.60 70 4.44 56
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Table 2 Electricity consumption details of auxiliary
equipment at the well site
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Table 3 Calculation of power grid capacity
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Fig.3  Power grid distribution of Jishen 11-7A platform
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Fig.4 High—pressure manifold process of Jishen 11-7A platform
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Fig. 5 Fluid and sand volume per fracturing section of Well 01 at
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