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Abstract - A microgrid which is composed of distributed generation systems, energy storage systems and loads is operated in
the grid-connected mode and in the islanded mode. Especially, in the islanded mode, a microgrid should maintain frequency
in the allowed range. The frequency is decided by a balance between power supply and power demand. In general, the
frequency is controlled by using battery energy storage systems (BESSs) in the microgrid. Especially, droop control is applied
to controlling BESSs in the microgrid. Meanwhile, over-charging and deep-discharging of BESS in operation and control cause
life-shortening of batteries. In this paper, a fuzzy droop control is proposed to change droop gains adaptively by considering
state of charge (SOC) of BESSs to improve the life cycle of the battery. The proposed fuzzy droop control adjusts droop gains
based on SOC of BESSs in real time. In other to show the performance of the proposed fuzzy droop control, simulation based
on Matlab/Simulink is performed. In addition, comparison of the convention droop control and the proposed fuzzy droop

control is also performed.
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31 HigE] 2d

2 =RdAe 7Mddn yExge olgst HAdg HiEe
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V,= V,— Rj,— K- Q +Aexp(BX/ibdt) 8]
Q- [ idt
0}71M, R, = internal resistance of the battery
i, = battery charging current
v, = open circuit voltage of the battery
Q = battery capacity
K = polarization voltage
A = exponential voltage
B = exponential capacity

[ Bdt ]
- 0
SOC= 1001+ 0 2)
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Table 1 A rule base for fuzzy inference

soc, | soc | soc,| soc,| soc, | soc | soc
506G | G Gy Gy G G G G
506G | Gy | G Gy Gy G G G
S0G | Gy | Gy | G Gy G Gy G
S0G | Gy, | Gy | Gy | G Gy G Gy
SOG | Gy | Gy | Gy | Gy | G Gy G
SOG | Gy | Gy | Gy | Gy | G | G Gy
SOCG | Gy | Gy | Gy | Gy | Gy | Gy | G

5. AlEHold

B =FoJA Matlab/SimulinkE ©l&€3l0] 18 13} Zo] nt
OlFZRIZIE AIAHE Zddsiglon 2 S22 ¥ 29 At
Est V1€ TFE AOVY HA EF AoVle FusE
59.8~60.2 HzWolA AOEZ=S AASIICE molazde|Es
1020 SYSRFHCERE FEstal, o] off Hspdsol mE 2
BESSS] EYHE 4 SOC WSS AESIYE HESH BESSQ
SN HRRES JTH6] floto] nojlI=TeE W dEEo]
HolgHr Be 49 HE Rsido] mojlaz=Te|e | W
MYHLE B2 = 7K CaseE TIEHSIACE Case 12 HHRE0
FoFHET Bol dof [go] EAsto] viEglvt S™sks 49
O, Case 2= YZHEO] HotdHI Ho] BE Fgo] Wlsto]
HiE2]7F BAske Aotk HIAEE T 71K Case B5F 500%
LAY RelHEe # 31 Zrh

Z 2003273t g Qa4 8
Table 2 Capacity of microgrid components

Components BESS1 BESS2 Diesel Gen.

Capacity 100 kW/kWh | 200 kW/kWh 200 kW

¥ 3 &£/ HEQ Bl

Table 3 Load power during charging/discharging modes

0 (s) 100 (s) | 230 (s) | 360 (s)
Charging
160 kW | 100 kW | 140 kW | 120 kW
mode
Discharging
240 KW | 300 kW | 260 kW | 280 kW
mode

51 Case 1 : EFMRE

Case 12 HHYO| HolHHD B 492 ASUA 282

Ct BESSS| SOC Balancingg 2t x| =& Mo
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