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Abstract - Small islands are quite adequate places where microgrid system with renewable sources can replace diesel engines
as operation costs of diesel engine in most small islands are very high. To get the large amount of renewable energy, the
microgrid system has very large capacity of renewable sources. The system with large capacity of renewable sources can meet
the case when supplied energy is greater than the load and the fluctuation of source output is very large. The battery energy
storage system can be a solution to stabilize the system with large capacity of renewable sources. In this case, BESS can be
utilized as a master source for the synchronous operation of all sources including diesel engine, wind turbine and PV. The
diesel generators can be used as a backup in case the BESS SOC goes below a certain level. In this paper, we suggest a
novel unit commitment of diesel generators and operation schedule of pump for water supply service with the information of
wind forecast, PV forecast, and load forecast. The proposed methods has been implemented and tested at the test bed in

Gasa-Island.
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Fig. 1 Microgrid system of Ga-Sa Island
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Table 1 System situation at SOC upper standard exceed

Demand 100[kW] BESS charge 340[kW]
DG Gen 0[kW] BESS SOC 85[%]
WT Gen 100 (kW] Total Gen 450[kW]
PV Gen 350 (kW] Net Load 110[kW]
Pump Mtr 10[kW]

B 2 S0C At 71&E =TMAIQ Ao A=

Table 2 Control stratergy at SOC upper standard exceed

E 350C 55t J1E HIEAlY] AE Al
Table 3 System situation at SOC lower standard below
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Demand 110[kW] BESS charge -60[kW]
DG Gen 70[kW] BESS SOC 15[%]

WT Gen 0[kW] Total Gen 70[kW]
PV Gen 0[kW] Net Load 130[kW]
Pump Mtr 20[kW]

F 4 SOC &8t 7IE HYrAS] Alo] et

Table 4 Control stratergy at SOC lower standard below

Control Device Current Current Control Device Current Current
Priority Name Status Output [kW] Priority Name Status Output [kW]
1 PV #2 On 150 1 DG #1 On 70
2 WT #1 On 100 2 Pump Mtr On 20
3 PV #1 On 200 3 WT #1 Off
4 A/C #1 Off 0 4 WT #2 Off
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