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Instantaneous Control of a Single-phase PWM Converter

Considering the Voltage Ripple Estimate
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Abstract In this paper, instantaneous o)lE PWM #HHHS A}&& tle &85 Yok
controller of a single-phase PWM converter is 8 =g o= PWM ABEE A s 879
?eahzed using DSP. The stgble PI gain of the 5 zjol7)E AAFET DC link A9 Aol Ax
input current and the DC link voltage control A% Gaoa A AsaAT JAAE Hol
system is designed. The DC link voltage =Toen © - AT
control system can be designed in continuous - A Aol ARG sl MEY FIF FA
time domain. But as for the input current ¥ F 91222 g3 Ztﬂ-‘?}" o] &3t HG g
control system, the descretizing effect cannot 33l =)Ao g3 o)=L FEET A=
be ignored so 1t must be designed in descrete = Pl BAE }_g.g}oaq Ed B =Rdi=
- time domain considering the calculation time. AY E Aoj7o] E2HAY S NE o
The capacitance estimating algorithm which can o = ) ) = .
be acquired through the ripple voltage is Z:-CT _,__zg 7! EAdaptlve I‘Estlmator)a ?%—3}01 i‘
proposed. By this algorithm the DC link 2 &9 ﬂuﬂﬂaiq 44 BdEFE dohlm
capacitance can be estimated even under the €XEL AT olE #E HEF HE
transient state. Experimental results show the &AY ’“7‘4 71(Adaptive  Ripple Voltage

input power factor of 99.1% and the voltage Estimator) & HE gt
variation rate of =5% according to the load
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Fig. 1. A PWM AC/DC converter system with fully
digital control.
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Fig. 2. Configuration of the control circuit.
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Fig. 3. Control algorithm.
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Fig. 8 Pole assignment of the DC link voltage control
system
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Fig. 9. Block diagram of the DC link voltage control loop
using ripple voltage estimator.
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Fig. 10. The cpacitance estimate waveform.
(Real value 45604F and initial value 90004F)
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Fig. 11. The cpacitance estimate waveform.
(Real value 45604F and initial value 10004F)
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Fig. 12. Simulation waveforms of the real DC link
voltage and the ripple abstracted DC link voltage.
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Fig. 13. Simulation waveforms of the DC link
voltage, the input current, the load current and the
capacitance estimate according to the load variation.
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