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Loss Analysis and Comparison of Grid-connected Bidirectional Inverter
with Different Types of PWM Schemes

Sung-Jun Heo!, Hyo-Min Ahn', Jong-Eun Byun', and Byoung-Kuk LeeT

Abstract

This paper presents a loss analysis and compares three pulse width modulation (PWM) methods applied in a
three-phase grid—connected bidirectional inverter for an energy storage system. The losses in switching devices and
output low pass filters are theoretically analyzed by using PWM control techniques. Grid—connected bidirectional
mverters are designed by using PWM techniques, and the designed inverters are simulated to verify the analysis

results.
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Fig. 1. Scheme of the PWM strategies.
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Fig. 2. Grid-connected bidirectional inverter.
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TABLE 1
SELECTED DC LINK VOLTAGE ACCORDING TO PWM
CONTROL TECHNIQUE

DC link voltage

SPWM
Min-max PWM

800 [V]
700 [V]

DPWM 700 [V]

TABLE I
SPECIFICATION OF THE 3-PHASE GRID CONNECTED
INVERTER

System specifications

DC link voltage | 700-800 [V] | Grid voltage 380 [V]

Power 2-10 [kW] | Phase current 15 [Amsl

Amplitude
modulation 0.8
index

Switching

frequency 10 [IHz]

Power
Semiconductor
switch

Infineon Jjil: [IGBT module FS35R12W1T4

LC filter design parameter

Core High flux core CH740125

Inductance 34 [mH] Capacitance 7.7 [uF]

Wire diameter 2.3 [mm] No. of turns 93 [turn]
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Fig. 3. Power losses in inverter mode.
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Fig. 4. Power losses in converter mode.
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Fig. 5. Total losses of the switches.
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Fig. 6. Average of THD in inverter and converter mode.
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