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Abstract

Nowadays a Virtual Power Plant (VPP) represents an aggregation of distributed energy resource such as Distributed
Generation (DG), Combined Heat and Power generation (CHP), Energy Storage Systems (ESS) and load in order to
operate as a single power plant by using Information and Communication Technologies, ICT. The VPP has been developed
and verified based on a single virtual plant platform which is connected with a number of various distributed energy
resources. As the VPP’s distributed energy resources increase, so does the number of data from distributed energy.
Moreover, it is obviously inefficient in the aspects of technique and cost that a virtual plant platform operates in a
centralized manner over widespread region. In this paper the concept of the large-scale VPP which can reduce a error
probability of system’s load and increase the robustness of data exchange among distributed energy resources will be
proposed. In addition, it can directly control and supervise energy resource by making small size’'s virtual platform which
can make a optimal resource scheduling to consider of variable and sensitive load in the large-scale VPP. It makes certain
the result is verified by simulation.
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e ° d A Table 3. Configuration of genetic algorithm.
< Ty A7IER7A O RZ R At Aol A o 0
2g bsd waAge g Adsigon, 1 5 e 000
7] 10708 oA A% A 27, anks A 3 Elite Count 10
MeE oz HA &9 AEY AL S35t 72+ Crossover Probability 0.8
uAZ el setuEE F 13 g, Azhd 2l o Mutation Probability 0.01
¥ 1. 4NX mEolH
Table 1. Generator resource parameters.
d 29
- e =7 AsH & A & AR g Start up Hl-§& & ES
271 7]
P, P a Jé] v MUT | MDT o ) T &l
1 250 520 0.0013 1.395 105 10 4 60 207 11 10
2 120 320 0.0029 1.264 49 7 5 50 137 7 7
3 75 200 0.0015 1.214 32 6 6 70 157 9 6
4 75 280 0.0026 1.350 72 6 3 30 146 6 -3
5 50 150 0.0021 1.540 29 1 3 30 130 5 -3
6 50 150 0.0014 1.329 100 3 2 30 202 11 3
7 25 120 0.0038 1.500 32 3 3 12 100 5 3
8 30 100 0.0039 1.350 40 4 4 25 110 5 4
9 20 80 0.0040 1.500 25 3 4 15 123 5 3
10 15 60 0.0051 1.400 15 3 2 15 123 5 3
ESS 24 DR #¢
ESS Min Max C-rate Z71%k DR Min Max
1 80 806 0.2 725 1 0 100
2 0 150
2 22 224 0.2 202 3 0 100
2 24 N2 27 HolEH
Table 2. Demand data with 24 hours.
i) DR o DR - DR
Az R ESS | &% | Azt QT ESS | &% | Azt QT ESS | &7
[kWh] [kWh] [kWh] [kWh] [kWh] [KWh]
1 1517 il 0 9 1317 W 0 17 1113 Pl 0
2 1426 il 0 10 1293 gl 0 18 1079 Pl 0
3 1368 4 0 11 1238 gl 0 19 1034 gl 0
4 1328 =4 0 12 1226 o 0 20 1022 Pl 0
5 1317 =4 0 13 1203 W 0 21 1010 Pl 0
6 1351 4 0 14 1180 gl 200 22 1058 Pl 0
7 1398 gl 0 15 1170 gl 250 23 1124 gl 0
8 1351 gl 0 16 1136 o 150 24 1517 =l 0
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Table 4. Results of optimal operation without sensitive loads and DR partition rates.

Az
11213456789 |10|11(12(13|14|15|16|17 1819 |20 |21 |22 |23 |24
1 444 455 479 443 | 463 505 422 335 | 433 442 499 319 | 418 | 480 480 479 34 442 499 479 | 508 | 457 3% 417
2 316 285 174 286 222 302 219 231 291 250 252 304 229 242 0 0 0 0 0 265 244 209 184 251
3 177 147 189 183 168 1% 1A 0 0 0 0 0 0 123 156 159 97 160 191 152 162 183 157 168
\r 4 220 | 172 | 226 | 154 | 265 | 273 | 186 | 235 | 150 | 256 | 245 | 254 | 264 | 167 | 223 | 154 | 242 | 237 | 253 0 0 0 141 | 230
Z 5 106 86 86 0 0 0 66 89 0 0 0 8 101 0 0 0 102 0 0 0 0 0 9% 139
e 6 121 121 123 118 5} 0 0 122 87 117 118 117 0 0 125 140 142 119 67 97 0 0 0 57
7] 7 39 9 66 91 40 0 0 0 0 98 9 58 83 90 88 97 % 90 0 0 0 76 68 111
8 5] 61 0 0 0 0 50 62 72 89 45 9% 84 36 73 0 0 0 0 0 54 9 &4 81
9 0 0 0 0 29 76 55 35 46 0 0 0 0 0 0 54 50 31 24 0 0 0 0 63
10 0 0 25 53 45 0 0 36 32 41 0 0 19 42 25 53 0 0 0 29 42 39 0 0
1 0 0 0 0 0 0 161.2 | 161.2 | 161.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ESS 2 0 0 0 0 0 0 448 | 448 | 448 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0 0 0 62 66 35 0 0 0 0 0 0 0 0
DR 2 0 0 0 0 0 0 0 0 0 0 0 0 0 138 103 115 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 81 0 0 0 0 0 0 0 0 0
E 5 A Y Zn(oAdMEst HE, wEtE g 0|8 8)
Table 5. Results of optimal operation with sensitive load and without DR partition rates.
Az
11213456789 |10|11(12|13|14|15|16|17 |18 [19|20 |21 |22 |23 |24
1 505 | 419 39 421 460 | 476 501 432 472 45 | 448 508 363 357 367 469 420 | 503 452 436 469 | 409 366 442
2 215 | 315 192 305 0 0 0 0 0 225 | 209 230 265 208 | 214 254 221 0 0 0 0 0 285 280
3 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
518 4 149 | 155 | 230 | 129 | 184 | 247 | 19 | 18 | 142 | 269 | 246 | 200 | 188 0 0 0 17 | 181 | 270 | 139 | 246 | 242 | 117 | 272
Z 5 139 109 103 79 147 132 52 105 0 0 0 83 134 104 58 0 0 0 9 148 0 0 0 126
e 6 147 114 118 109 124 102 0 0 112 90 135 0 0 148 124 7 107 142 0 0 0 0 0 65
7 ] 7 108 7 80 49 103 66 111 2 92 64 0 0 0 34 39 2 0 0 0 69 43 57 0 0
8 0 0 0 0 43 64 63 4 49 0 0 0 0 48 68 64 48 0 0 0 0 97 82 87
9 0 0 0 0 56 64 35 43 0 0 0 0 33 29 68 0 0 0 0 0 52 53 74 0
10| 54 | 37 | 46 | 36 0 0 H | 27| 4 0 0 0 20 | 52 | 32 0 0 53 | 33 | 30 0 0 0 45
. 1 0 0 0 0 0 0 161.2 | 161.2 | 161.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ESS 2 0 0 0 0 0 0 448 | 448 | 448 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 ) 0 0 0 0 0 0 0 M 9% 0 0 0 0 0 0 0 0 0
DR| 2 0 0 0 0 0 0 0 0 0 0 0 0 57 73 132 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0 89 81 18 0 0 0 0 0 0 0 0
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