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PINIT WONGDET : OPTIMAL ENERGY MANAGEMENT STRATEGY
FOR MICROGRID WITH HYBRID ENERGY STORAGE SYSTEM BY
CONSIDERING BATTERY LIFETIME. THESIS ADVISOR : ASST. PROF.

BOONRUANG MARUNGSRI D. Eng., 139 PP.

HYBRID ENERGY STORAGE/BATTERY LIFETIME /SUPERCAPACITOR /

CAPACITY OPTIMIZATION/ENERGY MANAGEMENT STRATEGY

A battery energy storage system is widely used to manage the intermittent
power of renewable energy generation on a microgrid because it has many
advantages. However, the lifetime limitation and the need for replacement of battery
increase the capital cost of a battery energy storage system. For the last decade, the
hybrid energy storage system which composed battery and supercapacitor has been
studied. The main goal is usually to/extend the battery lifetime. This thesis presents
the optimal energy management strategy for the energy storage system on a
microgrid. The aim of this thesis is to determine the optimal capacity and the optimal
capital cost of the energy storage system by considering the lifetime of battery. The
rain-flow counting .method is used to estimate the lifetime of \battery. The proposed
energy management strategy eonststs of 3 cases asfollows: The first case considers a
microgrid with the battery energy storage system. To extend the lifetime of battery,
the battery size is expanded by using an adjusting factor. The optimal size of battery
with the lowest capital cost is obtained by using the optimal adjusting factor. The
second case considers the hybrid energy storage system, i.e. battery and
supercapacitor. The low-pass filter is used to control the allocation of the low

frequency power for battery and high frequency for supercapacitor. The expanding of



the battery lifetime and the capacity of hybrid energy storage system depend on the
cut-off frequency. The optimal size of battery and supercapacitor with the lowest
capital cost are obtained by using the optimal cut-off frequency. The third case
considers the hybrid energy storage system as in second case with combined the
expansion of battery size. The optimal size of the battery and supercapacitor with the
lowest capital cost are obtained by using the optimal cut-off frequency and the
optimal adjusting factor. Optimal corresponding parameters in this thesis have been
determined by using an artificial intelligence technique namely particle swarm
optimization (PSO). The simulation results show that the lowest capital costs of each
study cases are 5,475,500 THB 4,348,284 THB and 4,089,084 THB, respectively.
Comparison with the study case 1, the ¢apital cost of the study case 2 and the study
case 3 reduce by 20.58% and 25.32% even all cases having their optimal parameters.
The lowest capital cost with the most.effectiveness to extension the lifetime of battery
is the case 3. By the study results, the hybrid energy storage system with the optimal

parameters is the most suitable energy storage system for apply to a microgrid system.
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