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[Abstract]

Efficient balancing of various new and renewable energies is an important topic in eco-friendly energy management. It is often
difficult to efficiently utilize green energy such as solar or wind power because of its intermittent nature. Therefore, the
development of an optimized energy-management system (EMS) that uses green hydrogen is desirable. In this study, based on
actual solar-power generation data, the load is adjusted by considering the fluctuating unit price of grid power, and the surplus
power generated is converted to hydrogen, stored, and then supplied according to the unit price of grid power. Grid-power savings
are simulated using an optimization method based on linear programming and the results show the reduction in grid-power usage.
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Table 1. Electricity rate for educational use

Load Summer Spring, Fall Winter
Light 76.5 76.5 80.5
Medium 121.2 90.9 119.7
Heavy 187.1 111.4 158.4
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Table 2. Classification by season and time zone

Spring and Fall '
Summer (March to May, U=
Load (November to
(June to August)| September to
February)
November)
Light 22:00~08:00 22:00~08:00
08:00~11:00 08:00~09:00
Medium 12:00~13:00 12:00~16:00
18:00~22:00 19:00~22:00
Hea 11:00~12:00 09:00~12:00
W 13:00~18:00 16:00~19:00

Price (KRW/KW-h)
T T

1 i i i
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Fig. 1. Hourly power rate
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6  Delta Time Duration

N  Number of Decision Variables
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. Change in Power from Grid
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Fig. 2. Solar power generation curve
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Fig. 3. Output data of solar array
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if SOC <= minSOC
LoadShedding
else if (Time > 8 && Time < 11) |/ (Time > 12 &&
Time < 13) /] (Time > 18 && Time < 22)
if SOC > minSOC && SOC < maxSOC
Pnet = 163 * (Load — PV)
if Load > PV
if Pnet < Pmin
Charging
Pcmd = Pnet
else if Pnet > Pmin
MPPTOff
Pcmd = Pmin
else if PV > Load
if Pnet < Pmax
LoadShedding
Pcmd = Pmax
else if Pcrmd = Pmin
Discharging
Pcmd = Pnet
else if (Time > 11 && Time < 12) |/ (Time > 13
&& Time < 18)
PeakSupply
Pcemd = Pmax
else if Time > 22
NightRecharge
Pcmd = Pmin
else if SOC >= maxSOC
MPPTOff

a3 4. F2[AE EMS 22|15
Fig. 4. Heuristic EMS algorithm
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Fig. 5. Hydrogen SOC using heuristic methods
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Fig. 6. Heuristic method for grid power savings
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Fig. 7. Hydrogen SOC using LP optimized methods
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Fig. 8. LP optimized method for grid power savings
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