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A Study on Optimal Operation of Microgrid Considering the Probabilistic
Characteristics of Renewable Energy Generation and Emissions Trading Scheme
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Abstract - A microgrid can play a significant role for enlargement of renewable energy sources and emission reduction
because it is a network of small, distributed electrical power generators operated as a collective unit. In this paper, an
application of optimization method to economical operation of a microgrid is studied. The microgrid to be studied here is
composed of distributed generation system(DGS), battery systems and loads. The distributed generation systems include
combined heat and power(CHP) and small generators such as diesel generators and the renewable energy generators
such as photovoltaic(PV) systems, wind power systems. Both of thermal loads and electrical loads are included here as
loads. Also the emissions trading scheme to be applied in near future, the cost of unit start-up and the operational
characteristics of battery systems are considered as well as the probabilistic characteristics of the renewable energy
generation and load. A mathematical equation for optimal operation of this system is modeled based on the mixed integer
programming. It is shown that this optimization methodology can be effectively used for economical operation of a

microgrid by the case studies.
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Table 1 Data of energy sources Table 4 Power Price by section(SMP Price)
Case A Cost Min. production Max. roduction Al 7F FAG7} e s
(/kWh) capacity (kKWh) capacity (kWh) (hour) [KWh/<1] [KWh/<9]
DG 170 0 300 1 159 158
CHP1 155 0 600 2 158 157
PLB 130 0 150 3 157 156
4 161 160
5 168 167
Case B Cost Min. production | Max. production 6 174 173
($/kWh) | capacity (kWh) | capacity (kWh) 7 176 174
DG 170 0 200 3 178 177
CHP2 145 0 400 9 182 181
CHP3 155 0 300 10 182 181
v 0 0 500 11 182 181
12 185 184
Fuel 110 0 50 14 183 182
PLB 130 0 150 15 183 182
16 182 181
E 2 deol et ol v 17 182 181
Table 2 The heat and electric power ratio 18 182 181
— 19 179 178
F(g}g)y CHPI | CHP2 | CHP3 | Fuel 20 176 175
21 174 173
23 166 165
i 3 M X &zEx o ool 24 163 162
Table 3 Date of energy storage system.
Initial capacity Min. capacity Max. capacity OARAT77} SAGET o G Bt wrA S
(Wh) (W) (W) A @AY A WA sk ol g7k dh.
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Table 5 Data of DG average daily consumption

g A} o
CHP1(Nm*) 791.56
CHP2(Nm?*) 516.28
CHP3(Nm?*) 692.62
PLB(Nin?) 350.61
Disel(Z) 360.2
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Fig. 12 Power generation amount in each interval (Case B)
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Fig. 13 Heat generation amount in each interval (Case B)
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Table 6 Simulation result

A% A A% B
1 &(d) 3,025,057 2,460,235
COo2 W& (tCO2) 2211 18.61
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