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Research on high power drive scheme of variable frequency drilling rig
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Abstract: As the power of the drilling equipment increases, it is most reasonable to configure the drive system
with a medium voltage frequency conversion scheme. The selection of medium voltage should take into account
the power demand, the supply capacity of the supporting products, the reliability of the frequency conversion
technology, etc.. Although there are many medium voltage inverter products, only three-level and H-bridge can
meet the requirement of the drilling equipment. A three-level inverter can realize medium-voltage output by series
connection of power electronic devices, and all drilling loads can be driven with DC bus sharing and energy-
consuming braking. A cascade inverter can realize medium-voltage output by connecting H-bridge power units in
series, only suitable for drilling pumps and fracturing pumps. For the variable frequency drilling rig drive system
with determined power, it can be configured according to medium voltage, or configured according to load and

inverter characteristics, medium and low voltage combined configuration to reduce the cost.

Key words: high power; voltage determination; medium voltage frequency converter; electromechanical

cooperation; recommended scheme
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Fig. 1 Single line diagram of conventional power configuration

for 7 000 m variable frequency drilling rig drive system
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Fig. 2 Schematic diagram of three-level inverter
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Tab. 1 Common power electronics and output voltage of three-
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Fig. 3 H-bridge cascade inverter
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Fig. 5 Single-line diagram of the
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Fig. 6 Drive system single-line diagram of the two-level of DW & RT, drilling pump three-level
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Fig. 7 Drive system single-line diagram of the three-level of DW & RT, drilling pump cascade
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