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Abstract

The operating system for an isolated microgrid, which is completely disconnected from the central

power system, aims at preventing blackouts and minimizing power generation costs of diesel

generators through efficient operation of the energy storage system (ESS) that stores energy

produced by renewable energy generators and diesel generators. In this paper, we predict the amount

of renewable energy generation using the weather forecast and build an optimal diesel power

generation plan using a genetic algorithm. In order to avoid inefficiency due to inaccurate prediction

of renewable energy generation, our search algorithm imposes penalty on candidate diesel power

generation plans that fail to maintain the SOC (state of charge) of ESS at an appropriate level.

Simulation experiments show that our optimization method for maintaining an appropriate SOC balance

can prevent the blackout better when compared with the previous method.
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Fig. 1. Optimization of microgrid configuration

Table 1. Candidate microgrid facility configuration
Facility Size
ESS 500kWh ~ 3,000kWh

(500kWh interval)

300kW ~ 600kW
(75kW interval)

Diesel generator

300kW ~ 600kW

Wind generator (75kW interval)

300kW ~ 900kW
Solar generator

(150kW interval)

Diesel generator ESS Wind generator | Solar generator
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Fig. 2. Solution representation of candidate microgrid
facility configuration
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Table 2. Suggested microgrid facility configuration

Facility Size

ESS 2,000kWh

Diesel generator 125kW X 3 (375kW)

Wind generator 250kW X 2 (500kW)

150kW X 3 (450kW)

Solar generator
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V. Low—-Cost Balckout-Free Power
Generation Planning
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Table 3. Experimental results on optimal microgrid facility
configuration (ESS: 2,000kWh, Diesel: 375kW, Wind: 500kW,
Solar: 450kW)

SH SH + SOCCF
Diesel generation
(KW/h) 287.1 287.3
Diesel cost 98,702 98,784

(won/h)

Blackout X X
Dump load (kWh) 0 0
Average SOC (%) 32.7 33.2
Grid load (kW/h) 403.7
Renewable energy
generation (kW/h) 116.3
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Table 4. Experimental results on reduced microgrid facility
configuration (ESS: 1,000kWh, Diesel: 375kW, Wind: 500kW,
Solar: 450kW)

SH SH + SOCCF
Diesel generation
(kW/h) 289.5 289.6
Diesel cost
(won/h) 99,451 99,572
Blackout O (8kWh) X
Dump load (kWh) 119.3 85.7
Average SOC (%) 52.7 53.1
Grid load (kW/h) 4083.7
Renewable energy
generation (kW/h) 116.3

VI. Conclusions
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