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Direct Digital Control of the Phase-Controlled Rectifier
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Abstract- A direct digital control technique of a current source using the phase-controlled
rectifier is presented. A digital firing technique without sensing the line voltage is proposed.
This scheme gengrates firing pulses directly from error signal between command and out-
put voltage. Thiis the phase detection transformers, filters and zero-crossing detector are
unnecessary. The synchronism is modeled and analized. Also a software synchronization
algorithm is presented without a lookup table and controls the system in real time with fast
dynamic characteristics. Using the single-chip microprocessor 8097BH, the direct digital
control is implemented with minimal hardware structure. Using the time-weighted perfor-

mance index, the optimal discrete IPM control technique is also proposed to control the
current of the PCR.
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Fig. 1 System configuration of a current source Fig. 2 Model of the PCR and digital phase
using the digital PCR. -locked firing scheme.
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Fig. 7 Transient response of the inner voltage
control loop.
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Table 1 Optimal control gains and transient performance for the discrete IPM current controller.
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Fig. 8 Transient responses of the load current
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