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A Study on the Methodology of Determining Proper SOC Operation Range
Considering the Economic Characteristics and the Charge and Discharge
Voltage Characteristics of BESS
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Abstract - With the growing interest of microgrid all over the world, many studies on microgrid operation are being carried
out. The battery energy storage system(BESS) is a key equipment for effective operation of the microgrid. In this paper, we
analyze the characteristics of the charge and discharge output voltage of the battery and the characteristics of the life-span
variation and the investment cost when the state-of-charge (SOC) changes. The formulas to represent the quality of the
charge and discharge output voltage of the battery and the economics due to the life-span variation and the investment cost
according to DOD(Depth of Discharge) are derived. The methodology of determining the proper operation ranges of the battery
SOC with varying the weighting of the quality of its charge and discharge output voltage of the battery and the economics
due to its life-span variation and the investment cost is presented using these formulas.
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Table 1 Comparison of the characteristics according to the
kinds of batteries

Type Leed-acid| NiCad | NiMH |LiCoO, | LiMn,-O | LiFePO,
vp battery | battery |battery|battery| battery battery
Nominal
Operation | 2[V] 12V | 12V | 37V 3.7V 3.3V
Voltage
tent
ba en. No No No No Yes Yes
protection
price 1 2 24 4 6 »10
Security Good Good Good bad Middle Good
G
reen No No Yes Yes Yes Yes
product
M
emory No Yes Yes No No No
effect
E
TO8Y 0% | 5% | 70% | 90% | 90% 95%
efficiency
Cycle life 400 500 500 »500 »500 »2000
Charge 15 4 2-4 2-4
time 8 Hours Hours | Hours | Hours Hours (2 Hours
Self 20% 30% 35% 10% 10% 8%
discharge | /Month |/Month [/Month|/Month| /Month | /Month
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Fig. 1 Cycle degradation characteristics at 3000 cycles
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Fig. 3 Installation cost and life degradation cost of a
lithium-ion battery
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Fig. 6 Relationship between SOC and output voltage during
charge/discharge operation of a lithium battery
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