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Abstract

This research presents the modeling and simulation of energy storage system with multiple energy storage devices
using DC-bus energy management approach. This approach combined the grid-connected inverter operating in constant
voltage mode, where the DC-bus was regulated, and the multiple bidirectional buck-boost converters independently
control the charging and discharging of electric power on each storage device. This allowed the system to manage
the dispatched power at the DC-bus, where the total amount of dispatched power at the DC-bus were proportional to

the electric power delivered to or stored from the grid. The advantage of this method was that the system was
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compatible with storage devices with wide-voltage range, which made it possible to work with many storage types. In this

research, the energy storage system with battery and supercapacitor was modeled and simulated by the MATLAB/Simulink

program. The results showed that the system had an ability to control the charging and discharging of electric power

on each storage device as desired. The dispatched power could be combined or circulated at the DC-bus, and the total

amount of dispatched power were proportional to the electric power delivered to or drawn from the grid. In addition, the

simulation results during the start and finish mode of the supercapacitor also verify the advantage of the system that

could be compatible with storage devices with wide-voltage range.

Keywords: energy storage system, battery, supercapacitor, grid-connected inverter, bidirectional buck-boost converter
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Figure 1 Fundamental of energy management at DC-bus.
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Table 1 Parameter of the proposed energy storage system simulation scenario.

parameters

rate

voltage at point of common coupling (PCC)

DC-bus voltage

maximum charge/discharge of buck-boost converter
system load

battery voltage

super capacitor (charge/discharge voltage range)
switching frequency

Ky K (CC loop)

Ky K (CV loop)

Kp, K. (DQ synchronous reference frame control)

Ky K (Vg l00p)

380 VAC (rms) 3 phase
600 VDC
= 25 kW
100 kW
400 VDC 32 kWh
1 F (300 -400 VDC)
4 kHz

0.25,0.025

0.25,0.025
5.0,0.5
5.0,0.5
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