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Harmonic resonance analysis and management of shale gas distribution network
with phased load
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Abstract: Based on the background of achieving carbon peaking and carbon neutrality,the development and
application of new high-power compressors, electric grid drilling RIGS and electric fracturing pump system
provide new equipment support for the electric, green and intelligent development of shale oil and gas fields in
China. However, the harmonic pollution of shale gas grid becomes more serious due to the converter and frequency
conversion device in the system, which easily causes harmonic resonance problem. Therefore, the harmonic
resonance of shale gas grid is comprehensively analyzed and treated. Firstly, the working mechanism of compressor,
electric drilling rig the harmonic impedance model of electric fracturing pump system is established. Secondly, the
main research methods of harmonic resonance analysis are introduced, and the basic principle of modal analysis is
explained. Modal analysis method was used to analyze. Finally, harmonic resonance is suppressed. The results show
that there may be multiple resonant frequency points in the distribution network changes, but these changes are
relatively clear, if the original resonant frequency point of the resonant loop does not exist, the resonant frequency
point disappears. The optimal configuration strategy of passive filter can effectively suppress harmonic resonance of

distribution network in shale gas field.

Key words: shale gas distribution grid; harmonic resonance; modal analysis method; passve filter; active

power filter
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Fig. 1 Topology of 6 pulse frequency converter
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Fig. 2 Mathematical logic diagram of V/F control
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Fig. 3 Simulation results of bus current spectrum of 6 pulse

rectifier access platform
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Fig. 4 Main circuit of electric fracturing pump system
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Fig. 5 Electric simulation results of busbar current spectrum of

electric fracturing pump access platform
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Fig. 7 Calculation flow of modal analysis method for distribution

network in shale gas field



=

SCHTHL P 05 B D 5 i 3B B vl SRERTE 58

2 BRUL b o B 0f A DU T S A R 3 47 45
Bohr, REERREL

F1 ETCESHERMESITER

Tab. 1 Single tuned filter optimization configuration parameters
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Fig. 8 Flow of harmonic resonance suppression in shale gas

distribution network
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Tab. 2 Single tuned filter optimization configuration parameters
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Fig. 12 Impedance frequency characteristic curve of node
DP36 before and after adding the filter in shale gas distribution

network considering electric fracturing pumps
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Tab. 3 Harmonic resonance analysis results of node DP36 before

and after adding the filter
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Tab. 4 Compressor active filter parameter setting
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Tab. 5 Parameter setting of active filter of electric rig
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Fig. 13 Impedance frequency characteristic curve of node DP12

before and after adding the filter in compressor platform
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