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Abstract Recently, the large scaled lead-acid battery is widely introduced to efficient operation of the photovoltaic
system in many islands. but the demand of lithium-ion battery is getting increased by the operation of wind power
and replacement of the lead-acid battery. And also, under the renewable portfolio standard(RPS) and energy efficiency
resource standard(EERS) policy of Korea government, the introduction of energy storage system(ESS) has been
actively increased. Therefore, this paper presents the operation algorithm of hybrid battery management system(BMS)
using the lead-acid and lithium-ion batteries, in order to maximize advantage of each battery. In other words, this
paper proposed the algorithm of state of charge(SOC) and hybrid operation algorithm to calculate the optimal
composition rate considering the fixed cost and operation cost of each battery. From the simulation results, it is
confirmed that the proposed algorithms are an effective tool to evaluate SOC and to optimally operate hybrid ESS.

Key Words : Lead-acid battery, Lithium-ion battery, Energy storage system, Hybrid battery management system, State
of charge, Operation algorithm
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Table 1. Conditions of load and battery

Rapid
Load
300kWh

Middle-rapid
Load
200kWh

Non-rapid
Load
200kWh

Capacity
Operation
C-rate

1C 0.5C 0.25C

Table 2. Life cycles of lead-acid and lithium-ion battery

Lead-acid Lithium-ion

Fixed cost (per kWh) 100,000(won) 500,000(won)
0.25C Cycles 1,200 Cycles 5,000 Cycles
0.5C Cycles 1,000 Cycles 4,500 Cycles

1C Cycles 600 Cycles 4,000 Cycles
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