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Demand response economic dispatch method for microgrid

based on the time-of-use rate
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Abstract; To achieve a win-win situation on both generation side and customer side, a multi-objective
economic dispatch model of islanded microgrid based on demand response is proposed. The model
introduces demand response under the time-of-use rate mechanism. The consumers’ profit objectives
consisting of consumption utility function and consumption fee function and the generation cost objectives
are both constructed. Based on the above objectives, the minimization of generation cost is achieved by
adjusting the incremental cost of each micro-turbine to the same, while the consumers’ profit is maximized
by adjusting the optimal participant amount of flexible load. To testify the feasibility of the proposed

model, a simulation platform is established to evaluate the performance of the model with demand
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response. The results show that the proposed economic dispatch model can maximize the consumers’ profit
while minimizing the generation cost. The consumers’ profit with DR(demand response) is improved by
104 % under time-of-use rate mechanism.

Keywords: demand response; time-of-use rate; incremental cost; microgrid
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Fig. 1 Topological structure of microgrid system
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Table 1 Relevant parameters of DGs

75 EERrIE Sy THERE B a b ¢
1 50 kW 40 kVar PQ 0.059 6.71 80
2 30 kW 0 kVar MPPT — — —
3 60 kW 25 kVar PQ 0.047 7.08 56
4 30 Ah 30Ah V/F — — —
5 55 kW 20 kVar PQ 0.066 6.29 43
6 65 kW 30 kVar PQ 0.031 7.53 35
7 50 kW 0 kVar MPPT — — —
8 35 kW 0 kVar MPPT — — —
9 45 kW 38 kVar PQ 0.069 4.57 48
10 45 kW 0 kVar MPPT — — —
11 70 kW 28 kVar PQ 0.038 5.86 91
12 50 kW 0 kVar MPPT

x2 OHEXSH

Table 2 Relevant parameters of Loads

75 Uik i HIYIK/N/kW a B
1 GG 0~48 13.25 0.177
2 ERGE: 0~44 12.45 0.156
3 CIREE:7 0~46 13.35 0.186
4 NCIR iR =1 30 16.20 0.224
5 CIRGNE:3 0~64 18.76 0.159
6 CIRGIE: 0~52 10.15 0.092
7 ENCIN R 20 14.45 0.206
8 IR IiE: 30 17.17 0.187
9 ENGIN R 40 12.28 0.083
10 AN ] £ 28 20 18.42 0.201
11 NN 10 10.85 0.108
12 AT 38 20 18.91 0.283

TE G H R 5 ELASE R, 2R G 2R o TR RN 2R 40 31 156 B R 380 VAT 50 Hz, [R5 e 2R I BH BT . 5 BN 0,169+
70.07 Q/km™ R T I UE 7 % A SO B E AR BB TR & R P AR JC Sh T 3R R I R A H ) A A B 3
Al BB R AT R Sk AR R I E 5 TR
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Fig. 6 Simulation results of impacts of Time-of-use rate on consumers’ profit
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Fig. 7 Simulation results of impacts of DR on consumers’ profit
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