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(improvement of Output Waveforms in UPS Using the Discrete Control Technique)
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Abstract

Uninterruptible power supply(UPS) system should provide a good quality and stable power supply no
matter what the condition of the raw mains. And when the mains fails, it must provide uninterrupted
power to the load for a specified time. In this paper, discrete control system is introduced to improve out-
put waveforms of UPS. This technique can be obtained output voltage by discrete-data of synchronous
control and voltage control to various load. And then, the compact and light UPS can be realized by re-
move of the analog circuit and simulation and experimentation were performed with this control algo-
rithm.

The experiment result show the effectiveness of proposed UPS system using the discrete control tech-

nique.
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Table 1. Control data of PWM
SCAN[DATA[SCANIDATA[SCAN{DATAISCANIDATAISCANDATAISCANDATAISCANIDATAISCANIDATAISCANIDATA]
0 FF | 14 | FF | 28 | FF | 3C | FF | 50 | FF | 64 | FF | 78 | FF | 8C | FF | A0 | FF
1 0 15 | FF | 29 | FF | 3D { FF | 51 | FF | 65 | FF | 79 | FF | 8D | FF | Al | FF
2 0 6 | FF | 2A | FF | 3E | FF | 52 | FF | 66 | FF | 7A | FF | 8E | FF | A2 | FF
3 0 17 | FF | 2B | FF | 3F | FF | 53 | FF | 68 | FF | 7B | FF | 8F | FF | A3 0
4 0 18 1 80 | 2C | FF | 40 | FF | 54 | FF | 58 | FF | 7C | FF | 90 | FF | A4 0
5 0 19 0 2D | FF | 41 | FF | 55 | FF | 69 | FF | 7D | FF | 91 FO | A5 0
6 0 1A 0 26 | FC | 42 | FF | 56 | FF | 6A | FF | 7E | FF | 92 0 A6 0
7 00 { 1B 0 2F | CO | 43 | FF | 57 | FF | 6B | FF | 7F | FO | 93 0 A7 0
8 0 1C 0 30 0 44 | F8 | 58 | FE | 6C | F9 | 80 0 94 0 A8 0
9 0 1D 0 31 0 45 80 5 | E0 | 6D | CO | 81 0 95 0 A9 0
A 0 1E 0 32 0 46 0 5A 0 6K 0 82 0 96 0 |AA} O
B 0 1F 0 33 0 47 1 CO | 5B | FO | 6F | CO | 83 0 97 0 AB 0
C 0 20 0 34 0 48 | FC | 5C | FE | 70 F8 | 84 0 98 0 AC 0
D 0 21 0 35 F8 49 | FF [ 5D | FF | 71 | FF | 85 | CO | 99 0 AD 0
E 0 22 0 36 | FF | 4A | FF | 5E | FF | 72 | FF | 8 | FC | 9A 0 | AE| 0
F 0 23 | F8 | 37 | FF | 4B | FF | 5F | FF | 73 | FF | 87 | FFF | 9B 0 | AF | 0
10 0 24 | FF | 38 [ FF | 4C | FF | 60 | FF | 74 | FF | 8 | FF | 9C | CO | BO 0
11 0 25 FF { 39 | FF | 4D | FF [ 61 | FF | 75 | FF | 8 | FF | 9D { FF | B1 0
12 | FF | 26 | FF | 3A | FF | 4E | FF | 62 | FF | 76 | FF | 8A | FF | 9E | FF | B2 0
3 FF | 27 | FF | 3B | FF | 4F | FF | 63 | FF | 77 | FF | 8B | FF | 9F | FF | B3 0
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SCANJDATAISCANIDATA|SCAN|DATAISCANIDATAISCANDATAISCANDATAISCANIDATAISCANDATAISCANDATA
B4 | FF | C8 | FF | DC | FF | FO | FF | 104 | FF | 118 | FF [ 12C | FF | 140 | FF | 154 | FF
B5 | 0 | CO|FF | DD | FF | F1 | FF | 405 | FF | 119 | FF | 12D | FF | 141 | FF | 155 | FF
B6 | 0 | CA|FF |DE | FF | F2 | FF | 106 | FF | 11A | FF | 12E | FF | 142 | FF | 156 | FF
B7 | 0 | CB|FF |DF | FF | F3 | FF | 107 | FF | 11B | FF | 12F | FF | 143 | FF | 157 | ©
Bs | 0 | CC | 8 | E0O | FF | F4 | FF | 108 | FF | 11C | FF | 130 | FF | 144 | FF | 158 | 0
B9 0 CD 0 El | FF | F5 | FF | 109 | FF | 11D | FF | 131 { FF | 145 | FO | 159 | 0
BA| 0 | CE| 0 | E2 | FC | F6 | FF |10A| FF | 11E | FF | 132 | FF | 146 | 0 |154] o
BB| 0O | CF| 0 | E3|Co | F7 |FF |10B|FF |1IF| FF | 133 | FO {147 | 0 |15B| 0
BC 0 DO 0 E4 0 F8 | F8 [ 10C | FE | 120 | F8 | 134 0 148 0 15C | 0
BD 0 D1 0 E5 0 F9 | 80 |10D| EO | 121 | CO | 135 | O 1491 0 |(15D| O
BE 0 D2 0 E6 0 FA 0 WE| 0 122 0 136 0 |H4A | O 15E| 0
BF 0 D3 0 E7 0 FB | CO | 10F | FO | 123 | CO | 137 0 |14B| 0 {15F | O
Co 0 D4 0 E8 0 FC| FC [ 110 | FE | 124 | F8 | 138 | 0 | 14C | 0 160 | O
Cl 0 D5 0 E9 F8 { FD | FF [ 111 | FF [ 125 | FF [ 139 | CO | 14D | O 161 0
C2| 0 | D6| 0 |EA|FF |FE|FF |[112| FF | 126 | FF |13A| FC [14E| 0 |162| 0
C3| 0 | D7 | F8 | EB|FF | FF | FF | 113 | FF | 127 | FF | 13B | FF | 14F | 0 | 163 | 0
C4 0 D8 | FF | EC | FF | 100 | FF | 114 | FF | 128 | FF | 13C | FF | 150 | CO | 164 0
C5 | 0 | D9 | FF | ED | FF [ 101 | FF | 115 | FF | 120 | FF | 13D | FF | 151 | FF | 165 | 0
C6 | FF | DA | FF | EE | FF | 102 | FF | 116 | FF | 12A | FF | 13E | FF | 152 | FF | 166 | 0
C7 | FF { DB | FF | EF | FF | 103 | FF | 117 | FF | 12B | FF | 13F | FF | 153 | FF | 167 | ©
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Fig. 1. Control block diagram of output voltage.
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Table 2. Control rule of carrier waveforms
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