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Research on Capacitance When Inverters of Variable Frequency
Drilling-rig Sharing DC Circuit
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Abstract: Dragging inverters sharing DC circuit are standard configuration methods for the vast majority of deep-
well variable frequency electric drive drilling-rig. According to methods, working processes of DC capacitor in no-load,
electric driving and fedback states and relevant factors needed by calculating minimum capacitance were analyzed , the
relationship between longest discharge time and modulation frequency in a charge and discharge cycle was put forward ,
and calculation formula of minimum capacitance in DC circuit was given. In the standard configuration of 7000 m
variable frequency drilling-rig as an example, the capacitance was calculated and verified by SIEMENS device with
corresponding power. This research has practical reference value to offshore drilling platform system with special needs
of design and installation space and to reduce the cost of equipment.
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Fig.1 Electric single line diagram for dragging

part of ZJ70DB drilling-rig
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Fig.2  Circuit of variable frequency unit
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Tab.1 Related data for calculating capacitance
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Tab.2  Motor data and working condition
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Fig.3  PWM modulation figure in no-load , rated
frequency,f:=1.25 kHz and =90’
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Fig.4 PWM modulation figure in rated load,
frequency,f:=1.25 kHz and ¢=30"
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Fig.5 Cycle waveforms of DC voltage without capacitance
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Tab.3  The capacitance under different a when

(12)

three kinds of load is working alone
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Tab.4 The minimum total capacitance under

different @ in three kinds of rated load
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Tab.5 Comparison between the calculated capacity
and actual capacity in a=8%,/=1.25 kHz
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