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The aim of this research is to establish the core technology of the next-generation
environment-friendly battery energy storage system that is characterized by combing the
latest Li-ion battery modules with a modular multilevel cascade converter. The three-phase
experimental system rated at 200 V, 10 kW, and 20 kWh was designed, constructed, and
tested to confirm and justify the operating principles and stable performance of the battery
energy storage system. As a result, a total harmonic distortion (THD) value of the line
(supply) current complies completely with the Japanese harmonic guidelines. In addition,
stable ride-through capability of the so-called “voltage sag” was confirmed by computer
simulation under various voltage sag conditions.
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Nominal line-to-line rms voltage Vs 140 V
Rated active power o 10 kW
Cascade count per cluster N [
Background system inductance Ls 0.10 mH (1.6%)
AC inductance Lac 0.33 mH (5.3%)
Li-ion battery nominal voltage Vi 259 Vv

DC capaci © [+] 1T mF
Unit capac e constant He 28 ms at 25.9 V
DC inductance Lpe 0.5 mH
LUnit inductance constant ”I-M 0.4 ms at 30 A
PWAI carrier frequency 1.75 kHz
Equivalent PWA carrier frequency 21 kHz
Dead time 1 ps

on a three-phase, 140-V, 10-kW, 50-Hz base
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