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Abstract

The digital PID control system has been developed for the inverter of mini-UPS that requires high-speed and

cheap CPU. An experimental system was constructed with a main circuit of "YUMIC-SC10" and a digital con-

trol circuit consisted of an interface board and a CPU board. The results of simulation and experiments with

the system revealed that the control performance was improved by the compensation of the dead time error

at steady state and the output current compensation with the rectifier load, while the performance was sensi-

tively decreased at smaller sampling frequencies.
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Fig. 1 Block diagram of a conventional digital
control system.

1 kVA 3 = UPS "YUMIC-SCI0" ®/3F 2 — % % F\»

TIEEMEERTEL, 7rHu fife 72 2 viilE %

kw3 se, BEOTFA <=2 1268 dAB 25 28

dBIZIEF L, AAHS#HIE 25 B s 13 BIZimd L7,

o) X, 29 posec. TERIE L. FU¥

W T DR EM % WS 5 720122 T DR & M)

L7

(1) WDEBEREDO 7 1 — KNy 7V — FIMGHE
FEEhm

(2) IWNBELHEEBLE L ORELIESHELT S
74— 747 — & Z 8N

T/, HIABEZNLESEL7:012, DEOMEE

e Lz
(3) HHHIIZT 7 1¥5 4 A1 X B BEO MRS
& A7

(4) £ =S WHBROMDSMED 7 4 — F7 %
7 — NHiE % B0
INnsotERKLHE 7 ey 7 KE Fig2 125
¥

3 EKEBRVATLA

FER A7 213 "YUMICSCL)' o E R &, 1~
§—7 12— AK—FECPUR—FEDDLRDTVS
IV HIGE B & TR L 72

i
o

Main circuit

U,

|
|
|
|
it
i
|
|
i

1+k,s ky,

Fig. 2 Block diagram of the developed digital
control system.
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Fig. 4 Output voltage and current waveform of 15
ohm resistor load for the test system.
Sampling frequency: 34.48 kHz.
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Fig. 5 FFT with 15 ohm resistor load for the test
system.
Sampling frequency: 34.48 kHz.
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Fig. 6 Dynamic response waveform of sudden
load change from 100% to 0% for the test system.
Sampling frequency: 34.48 kHz.
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Fig. 7 Dynamic response waveform of sudden load
change from 0% to 100% for the test system.
Sampling frequency: 34.48 kHz.
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Table 1 CRMS value at sudden load change from
100 % to O % for the test system.
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Time / msec Before 20 40 60 80 100

RMS value/ V 99.86 106.6 1052 103.3 100.85 100.55

Table 2 Change in RMS value at sudden load
change from 0 % to 100 % for the test system.

20 40 60 80
100.26 92.09 94.00 96.39 98.78

100
100.52

Time / msec Before

RMS value / V
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Fig. 8 The output waveform with 15 ohm resistor
load for the test system.
Sampling frequency: 17.24 kHz.
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Fig. 9 FFT with 15 ohm resistor load for the test
system.
Sampling frequency: 17.24 kHz.
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Fig. 10 Dynamic response under load change from
100% to 0% for the test system.
Sampling frequency: 17.24 kHz.
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Fig. 11 Dynamic response under load change from
0 % to 100 % for the test system.
Sampling frequency: 17.24 kHz.
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Fig. 12 The output waveform under the condition
of dead-time compensation for the test system.
Sampling frequency: 34.48 kHz.
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Fig. 13 FFT under the condition of dead-time
compensation for the test system.
Sampling frequency: 34.48 kHz.
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Fig. 14 The output waveform under the condition
of dead-time compensation for the test system.
Sampling frequency: 17.24 kHz.
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Fig. 15 FFT under the condition of dead-time
compensation for the test system.
Sampling frequency: 17.24 kHz.
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Fig. 16 The output waveforms under the condition
of output current compensation with rectifier load for
the test system.
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Fig. 17 The output waveforms under the condition
of output current compensation with rectifier load for
the test system.

Table 3 Comparison of performance between two
situations of output current compensation for the
test system.

Situation Current Voltage Output power
Peak RMS Crest THD RMS Power Capacity
value value factor value
/A /A /% /% /N /W / VA

Disable 126 458 275 55 1002 315 459

Enable 16.1 5.1 3.16 3.8 9996 323 510
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