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Power System Protection and Control
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Analysis and experimentation research of the static test
and hot test of the automatic generation control (AGC)

SHI Hai-gang
(Shandong Electric Power School, Taian 271000, China)

Abstract: In order to meet the demand of grid AGC control, it has to test the real-time tracking performance of power plant controllers
to assure if the controllers can be used in the AGC adjustment. This paper puts forward to test individually to reflect the actual condition
for the situation that there are great differences of the AGC load response performance in the thermal power plant and hydraulic power
plant. Then this paper makes the method and procedures of AGC test, and does the tests of offline static simulation and real-time online
tracking to get the test data and curve. At last, it analyzes the test data to get the AGC control performance index, and thus to provide
the test reference and necessary project preparation for the AGC combined adjustment of the system.
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Fig.1 Structure of the AGC system
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Tab.1 Signal of the interface between the DCS and RTU
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Tab.2 Comparison form of the AGC order and unit load in
downhill section

5 I 1) AGCHRA/MW | HLYL fifar /MW
1 16:55' 40" 299.95 302.04
2 16:56' 40" 295.71 301.20
3 16:57' 40" 292.10 297.45
4 16:58' 40" 292.56 298.16
5 16:59' 40" 290.66 291.49
6 17:00" 40" 286.47 286.04
7 17:01" 40" 282.73 281.83
8 17:02' 40" 280.83 280.77
9 17:03' 40" 275.65 277.85
10 | 17:04' 40" 271.92 273.24
11 | 17:05" 40" 269.09 269.94
12 | 17:06" 40" 264.81 266.35
13 | 17:07' 40" 261.07 262.48
14 | 17:08" 40" 256.88 258.32
15 | 17:09" 40" 253.63 255.14
16 | 17:10" 40" 249.83 252.08
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Tab.3 Form of the main parameters changing in
downhill section

Fri WitEsH Bl 72 Fadsdm 22
1 PRIy H +4 MW +1.0 MW
2 TRARED +0.50 MPa +0.1 MPa
3 FARTRSE +3 C +2 C
4 I +5C +3 C
5 Y ) +100 Pa +60 Pa
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Tab.4 Comparison form of the AGC order and unit load in
uphill section

P It 1) AGCIR4&/MW | HLA FifT/ MW
1 17:13" 04" 251.28 250.91
2 17:14" 04" 254.03 253.20
3 17:15" 04" 258.27 256.06
4 17:16" 04" 261.10 259.36
5 17:17" 04" 264.87 263.55
6 17:18" 04" 269.11 267.14
7 17:19" 04" 272.88 271.00
8 17:20" 04" 277.10 274.34
9 17:21" 04" 279.93 278.86
10 17:22" 04" 281.07 280.21
11 17:23" 04" 285.08 283.07
12 17:24" 04" 288.74 287.54
13 17:25" 04" 292.10 291.21
14 17:26" 04" 295.81 295.36
15 17:27" 04" 299.95 297.96
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Tab.5 Form of the main parameters changing in uphill section
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Fig.2 Chart of the load rising and declining of AGC
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Tab.6 Signal of the interface between the monitoring system

and the RTU
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Tab.7 Comparison form of the AGC order and unit load in load

declining section

5 i) AGCHEA/MW | HLAL 5 fef/ MW
1 14:20" 234 232
2 14:24' 221 222
3 14:26' 199 187
4 14:28' 153 156
5 14:30' 145 136
6 14:32' 145 138
7 14:42' 118 107
8 14:44' 9 70
9 14:46' 80 83
10 | 14:48’ 78 78

14:30" I8, S#EPLISEHL, 14:447 I, 2#H115HL.

RN MEN 124 MW, FaEMWE£2 MW,
(2) [FIFEHEAT T T Fgar mi i 456, ke Aot
K 8 PR
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R8T+ O BAGCHS < FAHLA St X B SR
Tab.8 Comparison form of the AGC order and unit load in load

rising section

P I ) AGCIEA/MW | HLAL 11 /MW
1 14:52' 78 78
2 14:54' 86 79
3 14:56' 112 104
4 14:58’ 121 118
5 15:00’ 136 118
6 15:02’ 138 108
7 15:04 139 126
8 15:13 176 154
9 15:14' 179 176
10 15:16' 194 183
11 15:20' 230 223
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