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Abstract - Robust optimal operation of a microgrid is required since the increase of the penetration level of renewable
generators in the microgrid raises uncertainty due to their intermittent power output. In this paper, an application of
probabilistic optimization method to economical operation of a microgrid is studied. To simplify the treatment of the
uncertainties of renewable generations and load, the new 'band of virtual equivalent load variation' is introduced considering
their uncertainties. A simplified robust optimization methodology to generate the scenarios within the band of virtual equivalent
load variation and to obtain the optimal solution for the worst scenario is presented based on Monte Carlo method. 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 and wind power systems. The modeling of the objective function for
considering interruption cost by the penalty function is presented. Through the case study for a microgrid with uncertainties,
the validity of proposed robust optimization methodology is evaluated.
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Table 1 Data of the photovoltaic generation, wind generation
and load of the microgrid

&1 it
AIZE Ef R S B2l (kWh)
(hour) (kWh) (kWh)
1 0.0 450 285.3
2 0.0 444 282.8
3 0.0 38.7 274.0
4 0.0 38.6 259.2
5 0.0 39.7 259.3
6 6.0 38.7 275.4
7 180 36.8 281.8
8 27.0 32.9 3194
9 39.0 29.9 399.4
10 45.0 29.0 454.3
11 51.0 271 486.6
12 57.0 216 480.1
13 60.0 25.8 4493
14 57.0 24.4 490.5
15 50.4 22.2 535.0
16 39.0 20.0 510.6
17 21.0 195 462.8
18 6.0 20.7 4319
19 0.0 273 377.0
20 0.0 32.5 372.9
21 0.0 34.8 369.0
22 0.0 32.3 336.2
23 0.0 294 317.0
24 0.0 32.9 292.7
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Fig. 3 Selection of scenarios of PV generation for robust
optimal operation
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the simulation results
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