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Abstract

A novel deadbeat control method of progressively converging deadbeat control "PCD" for UPS inverter has

been proposed to solve the essential problems of instability and poor robustness. The PCD control was verified to

show good stability, small static error, fast dynamic response, and good robustness by test results obtained from
the experimental system with main circuit of "YUMIC-SC10" and DSP board. Furthermore, the PCD method al-

most quadrupled the contollability of existing digital PID control. In addition, this method enables a significantly

lower sampling frequency leading to the cost reduction of CPU.
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Fig. 1 Equivalent circuit of a half bridge UPS in-
verter.
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Fig. 3 Discrete sinusoidal reference of output volt-
age for inverter.
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Fig. 4 Rectifier load in the experimental system.
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Fig. 5 Steady state waveforms for output voltage
U,, output current i,, and DC link voltage Uy under
no load condition.
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Fig. 6 Steady state waveforms for output voltage
U,, output current i,, and DC link voltage U, under
resistance load of 700 W.
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Fig. 7 Steady state waveforms for output voltage
U,, output current i, and DC link voltage Uy under
rectifier load.
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Fig. 8 Dynamic response of waveforms for output
voltage u,, output current i,, and DC link voltage Uy
after load-change from 0% to 100%.
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Fig. 9 Close shot of dynamic process in Fig.8.
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Fig.10 Dynamic response of waveforms for output
voltage u,, output current i,, and DC link voltage Uy
after load-change from 100% to 0%.
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Fig.11 Dynamic response of waveforms for output

voltage u,, output current i,, and DC link voltage Uy
change from 170 V to 192.1 V.
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Fig.12 Dynamic response of waveforms for output
voltage u,, output current i,, and DC link voltage Uy
change from 198.8 V to 167.7 V.
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Table 1 Total harmonic distortion (THD) of output voltage under various loads.

LC filters L / mH 0.86 0.86 0.86 0.94 0.94 1.88 1.88 1.88
LC filters C / uF 12.0 23.2 34.0 12.0 34.0 12.0 23.3 34.0
THD under no load / % 1.52 1.65 1.43 1.74 1.87 1.47 1.46 1.36
THD under R / % 1.45 1.92 1.59 1.71 1.55 1.43 1.59 1.42
THD under the rectifier / % 2.18 2.30 215 2.47 2.44 2.74 2.88 2.80
Table 2 Voltage regulation of output voltage after load-change from 0% to 100%.

LC filters L / mH 0.86 0.86 0.86 0.94 0.94 1.88 1.88 1.88
LC filters C / uF 12.0 23.2 34.0 12.0 34.0 12.0 23.3 34.0
Voltage regulation / % 1.87 1.84 214 1.55 1.57 1.38 1.49 1.75
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Table 3 Comparison between PCD control and digital PID control.

Control type PCD PCD Digital PID Digital PID
Sampling frequency / kHz 8.62 17.24 17.24 34.48

THD under no load / % 2.26 1.57 3.85 2.51

THD under R / % 2.01 1.56 4.61 2.64

THD under the rectifier / % 4.22 (460 W) 2.82 (450 W) - 3.80 (332 W)
Transient voltage tolerance /% 3.69 1.45 10.50 6.75
Transient response time / msec. 0.30 0.30 160 100

Current sensors 2 (i, i) 2 (i, i) 1 (i,) 1 (i,)
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