
Inverter DC current ripple

Does DC-link voltage ripple affect inverter performance?

Inverter's performance and operating mode may be negatively affectedby inverter input (dc-link) current and

voltage ripple.

 

What is a DC-link current ripple?

Quantification of DC-Link Current Ripple As discussed in Section 2.3, the actual DC-link current, comprised

of multiple sinusoids truncated periodically due to vector switching, contains significant ripples around the

mean.

 

What is the difference between DC-link current and voltage ripples?

It can be found that the dc-link current and voltage ripples consist of not only high frequency harmonics but

also the double fundamental frequency harmonic, and the voltage ripple is independent of the

positive-sequence component and determined by the negative-sequence component, under the unbalanced

load.

 

Does a DC-link capacitor have a current ripple?

The analytical expression for the current stress on the dc-link capacitor and the experimental verification has

been presented in  for a three-phase converter system. Based on the Fourier analysis and considering the

three-phase balanced load, the dc-link current ripple characteristics have been investigated in [14, 15, 16].

 

Does diode reverse recovery affect DC-link current and voltage ripples?

In this paper, a proposed method is developed by consider-ing the inverter antiparallel diode reverse recovery

to analyze the dc-link current and voltage ripples, and the impact of diode reverse recovery on the current and

voltage ripples is evalu-ated.

 

What happens if DC-link voltage ripples?

The dc-link voltage ripple can lead to an increase in electric losses,an excessive rise of the motor

temperature,the appearance of the torque pulsation etc. . In general,a large dc-link capacitor can significantly

reduce the voltage ripple,and smooth dc-link voltage can be obtained.

A major challenge in enhancing the performance of inverters is the ripple content in the DC-link current.

These ripples are produced by the chopping effect of inverter switches, ...

The dc bus PWM ripple current of three-phase two-level voltage source inverters is a function of the PWM

method, the load current magnitude, power factor angle, and the modulation index. Thus, the ripple current

characteristics are highly involved and difficult to understand. Using the double Fourier integral approach, this

paper investigates the ripple current characteristics ...
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This paper proposes a DC-link ripple current minimization strategy to enhance the reliability of three-level

voltage source inverters (3L-VSIs). The largest current among the three-phase currents flows through DC-link

capacitors when a conventional space vector pulse width modulation (SVPWM) is applied to the 3L-VSIs.

The large DC-link ripple current generates ...

a voltage ripple appears on the dc-link if a switching current ripple circulates through the capacitor.

Comprehensive calculations of the dc-link voltage ripple for single-phase H-bridge PWM inverters

In this paper, an analysis and calculation of the dc-link current and voltage ripples are presented for a

three-phase inverter with unbalanced load. A comparison of the dc-link ...

the peak-to-peak output current ripple has not been emphasised yet. In [14], the current ripple trajectory in ?-?

coordinates for the case of dual-inverter-fed open-end winding load configuration, operating as three-level

inverter, is shown. However, the emphasis was on current ripple rms. The analysis of the output current ripple

amplitude in

An analytical approach to size a dc-link capacitor for a three-phase current-controlled voltage-source inverter

used for a permanent magnet synchronous motor is presented in this article considering the dc-link ripple

voltage and capacitor ripple current. The analytical method derived in this article shows the variation of the

dc-link voltage ripple with the change of the power ...

PWM inverter per-unit dc link capacitor ripple current. Click image to enlarge. Capacitor lifetime and failure

rates are exponential functions of temperature and thus of ripple current. Consequently, the ripple current

stress ...

The analysis of the inverter''s input variables is particularly important for the dc-link capacitor sizing since the

required capacitance is usually determined by the values of the dc-link current and voltage ripple. The dc-link

...

In the dc-link current ripple characteristics in three-phase inverters with balanced load have been investigated

basing on the Fourier analysis. A detailed analysis of the dc-link capacitor current in three-phase three-level

neutral-point-clamped (NPC) and cascaded H-bridge (CHB) inverters, which provides the basis for dc-link

capacitor sizing ...

Considering the AC current ripple, this study introduced a general DC-link current real-time prediction

method for three-phase two-level voltage inverters (three-phase 2L-VSI) using the pulse ...

This paper proposes a DC-link ripple current minimization strategy to enhance the reliability of three-level

voltage source inverters (3L-VSIs). The largest current among the three ...

A detailed discussion on RMS value calculation of the dc-link capacitor current calculation for 2-L inverters
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has been presented in [12] and the influence of ac current ripple on the dc-link current has been studied in [13]

based on the current ripple prediction method. Similar work for 3-L inverters has been done in [14].

Hence, the analytical closed form expressions of DC current ripple for three-level inverters with SVPWM will

be derived in this paper. The following paper is summarised as follows: Section 2 analyses the calculation

principle of ...

After that, a variable switching frequency PWM for quasi-Z-source inverter based on DC inductor current

ripple prediction with ZSVM8 under a maximum switching frequency of 3/4f s is proposed and discussed in

detail. Finally, the parameters, for example, switching times of the switches and EMI noise, such as CMV

before and after the application ...

The current ripple of the DC bus is a key factor for the DC-link capacitor parameter design of three-level

neutral point clamped (NPC) inverters. It directly affects the selection of capacitor type a...

I also agree that a lower impedance of the battery connection / battery itself results in a lower DC voltage

ripple but a higher battery current ripple. This DC current component should be a sin^2(2pi50Hz*t) =

1-cos(100Hz*t). In addition, there is the magnetizing current of the transformer (which has also be delivered

by the batteries).

Three-level inverter has been widely used in electric drives and renewable power generation system. However,

the common mode voltage (CMV) and output current ripple reduction of a three-level inverter should be

carefully regulated for the appropriate operation. As these two targets are mutually interrelated, the

conventional space vector modulation (SVM) scheme ...

Direct current (DC)-link voltage ripple analysis is essential for determining harmonic noise and for DC-link

capacitor design and selection in single-phase pulse-width modulation (PWM) inverters. This paper provides

an extensive ...

The reduced switch count three-level inverter (RSC TLI) can reduce the number of power switches, but the

conventional space vector modulation (SVM) method generates the large dc-link current ripple and reduces

the dc-link capacitor reliability. This article proposes a novel dc-link current ripple reduction method, which is

applicable to both balanced and unbalanced ...

Abstract--In this paper, a method is proposed to investigate the dc-link current and voltage ripple calculations

in voltage source inverters by considering the reverse recovery of ...

level inverters, dc-link current and voltage for the FCaHB and NPCaHB configu-rations have been

investigated in [7, 8]. With reference to Fig. 4.1, a detailed analysis of the dc-link current and voltage ripple

for the H-bridge and LDN cells is developed. In particular, the peak-to-peak dc-link current and voltage ripple

amplitudes are ...
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A General Analytical Calculation of DC-Link Current and Voltage Ripple for 3L-NPC-Voltage Source

Inverter . Xuebing Pei. 1, a. 1. China Ship Development and Design Center, Wuhan, 430064, China . a. email:

peixbhust@163  . ... althoughthe dc -link current ripple analysis has been investigated for PWM-VSI [7]-[8].

The dc bus PWM ripple current of three-phase two-level voltage source inverters is a function of the PWM

method, the load current magnitude, power factor angle, and the modulation index.

[11] an attempt to evaluate the output current ripple of a five-phase inverter has been reported, but only a

single adjacent polygon connection has been encompassed by the analysis. As a consequence, flux harmonic

distortion factor (HDF) val-ues and squared rms current ripple values are only part of the

In a non-ideal or practical dc voltage supply, such as a battery, photovoltaic module, fuel cell, or even the

dc-DC converter or PWM rectifier, due to the presence of a series dc impedance, a ...

In the dc-link current ripple characteristics in three-phase inverters with balanced load have been investigated

basing on the Fourier analysis. A detailed analysis of the dc-link ...
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