
Inverter output voltage space vector

How to control inverter output voltage?

The control of inverter output voltage gives desirable outputs in drives and many applications. Pulse width

modulation (PWM)techniques strongly influence the inverter output. Space vector pulse width modulation

(SVPWM) technique is one among the prominent techniques used for inverter switching control.

 

What is a voltage source inverter?

A voltage source inverter is commonly used to supply a three-phase induction motor with variable frequency

and variable voltage for variable speed applications. A suitable pulse width modulation (PWM) technique is

employed to obtain the required output voltage in the line side of the inverter.

 

What is space vector PWM?

... Space vector PWM reduces switching actions that are not essential. Compared to identical inverters using

traditional pulse width modulation, this results in enhanced output performance, high efficiency, and reliability

.

 

How to obtain a variable output voltage in a DC inverter?

The output voltage can be obtained by changin g the DC input voltage and holding the inverter gain constant.

On the be varied to obtain a variable output volta ge. This is accomplished by pulse width modulation

(PWM)in the inverter (Bedford &Hoft,1964; Rashid,2003). Among PWM techniques,sinusoidal Khan,2013;

Oka &Mat suse,2011.

 

What is space vector pulse width modulation?

Space vector pulse width modulation has been shown to produce a more efficient output voltage with less total

harmonic distortion. DC-AC converters are known as inverters. The function of an inverter is to convert the

DC input voltage to a symmetrical AC output voltage of the desired amplitude and frequency.

 

Why is space vector PWM required in AC drives?

In addition,SVPWM technique offers flexible control of output voltage as well as frequency which is an

indeed requirement in ac drives. Hence,to obtain good voltage transfer and reduced distortionspace vector

PWM is required. Space vector PWM can produce about 15% higher output voltage than sine PWM.

The details behind SVPWM. Voltage is delivered to the motor by a three-phase inverter with six transistors

(two on each leg of the output). Each of the three outputs can be in one of two states (top transistor closed and

bottom transistor open, or vice-versa), giving eight (2 3) total states for the output.These are referred to as base

vectors.

space vector corresponds to the radius of the biggest circle that can be inscribed in the hexagon. Thus, the

maximum value of the peak-phase voltage is given by 2 IX. OUTPUT VOLTAGE FOR SPWM INVERTER s
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Fig:3 output waveform of spwm, sin(60 ) sin sin60 * * /2 0, 0 sr s s dc AOavg T V V T V V t 30 0 t 300

Figure 5a: Inverter output line-line voltage waveform... Figure 5b: Inverter output frequency spectrum... The

inverter output line-line voltage and its frequency spectrum for mf = 23 and ma = 1 with a DC link voltage

Vdc = 200 V ...

This paper presents a unified approach of the space vector modulation for voltage-source inverters. To

demonstrate the proposed unified approach, five fundamental inverters ...

Keywords: Induction Machine, Pulse width modulation (PWM), Sinusoidal PWM, Space Vector PWM,

Voltage Source Inverter. I. Introduction: The inverters are used to converts dc power into ac power at desired

output voltage and frequency. The waveform of the output voltage depends on the switching states of the

switches used in the inverter. Major

2.2 Space vector analysis and PWM equations The analysis of three-phase inverters by the space vector

transformation leads to better understanding and more simple calculation of voltage levels and corresponding

application times. In the case of a three-level inverter, the output voltage vector can be written similarly to the

harmonic behavior of the synthesized output voltage by studying the impact of such factors as space-vector

assignment strategy and reference vector sampling rate. One of the major issues faced in power electronic

design is the reduction of harmonic content in inverter circuits. All PWM schemes generate inverter voltage

The result of simulation has shown value of THDV line-line output voltage on both SPWM inverter and Third

Harmonic Injection modulation inverter with PD carrier signal generate a minimum THDV ...

Then, the desired output voltage is synthesized on average, by alternating between multiple space vectors over

each switching period. On the other hand, SPWM is a Carrier-Based PWM scheme with a sinusoidal ...

Space vector PWM (SVPWM) is highlighted as it provides superior harmonic quality and larger modulation

range compared to sinusoidal PWM. SVPWM represents the inverter states as voltage space vectors to

calculate duty cycles for adjacent vectors and zero vectors to synthesize the desired output voltage vector.

3 Maximum output voltage of PWM inverters Voltage source inverters can output only 8 voltage vectors

shown in Fig 9 4: V0, .. 9 VT. As described in Sect. 5, it is considered that an arbitrary voltage vector is output

by pulse width modulation (PWM) as a time average of these 8 vedtors. The mean phase voltage can

Neutral-Point-Clamp inverter using space vector pulse width modulation approach as a control strategy

simulation model developed and designed in MATLAB software. SVM methodology determines the pulse

width modulated signals for ... step of staircase output voltage from several levels of DC capacitor voltages.

An m-level NPC inverter is made of ...

Page 2/5



Inverter output voltage space vector

current to the grid, thereby achieving a high power factor at the output voltage.The major advantage of CSI is

it has inherent short-circuit protection and rapidness in system control. Hence the current source inverter is

found to be more advantageous than the voltage source inverter for the grid connected applications.The space

vector pulse

Voltage source inverters (VSIs) are increasingly applied in many industrial applications such as motor drives,

uninterruptible power supplies (UPSs), frequency converters, and active filters [1], [2].The main job of voltage

source inverters is to synthesize AC output voltage and frequency from a constant DC voltage via pulse-width

modulation technique.

The space vector pulse width modulation (SVPWM) has been widely used in -3 phase ... relocated zero vector

is taken as the zero vector in the 2-level inverter vector area, then gives ... output three different phase voltage

status by controlling the four power switches. Switch No. item Qx1 . Qx2 . Qx3 .

SVPWM (space vector pulse width modulation) is a popular way for controlling the threephase voltage source

inverters (VSI)in applications such as control of induction motors and permanent magnet ...

CHAPTER 3: SPACE-VECTOR PWM Page 45 Chapter 3. SPACE-VECTOR PWM 3.1. Space-Vector

Modulation 3.1.1. Three-Dimensional Vector Representation A multilevel converter can synthesize output

voltages from many discrete voltage levels. Therefore, the functional diagram of an n-level diode-clamped

converter can be represented as shown in Fig. ...

Use space vector pulse width modulation for improved utilization of DC input voltage and increased

fundamental output voltage in three-phase inverters. ... low current ripple, and good utilization of DC input

voltage. The space vector pulse width modulation technique provides a wonderful solution. Whenever

working on three-phase inverters in ...

Space Vector Pulse Width Modulation Technique Applied to Two Level Voltage Source Inverter Gussay

Abdalrahman, Othman Hassan Abdalla, Mohamed Ismail Jibril, Ahmed A.Awad ... The inverter output

voltage will change everyone over time when around every rotation in space, This switching sequence begins

and ends with switching status [111] instead of

SVPWM is a sophisticated and highly effective technique compared to other PWM meth-ods such as

sinusoidal, trapezoidal, harmonic injected, delta, and phase-shifted PWM. It ...

2.2 Space Vector Concept The space vector concept, which is derived from the rotating field of induction

motor, is used for modulating the inverter output voltage. In this modulation technique the three phase

quantities can be transformed to their equivalent two-phase quantity either in synchronously rotating frame

(or) stationary frame.

Voltage source inverters are the most preferred in a variety of medium and high power applications. The
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control of inverter output voltage gives desirable outputs in drives and ...

Fig. 4: Three-phase inverter voltage states referenced to the DC-link midpoint, inabcframe. Notice that the

cube boundaries are the physical limits of the maximum voltage space vector that could be generated by the

inverter. Drawing the space vector conformed by the maximum voltage balanced system, the Fig. 5(a) is

obtained.

Set the model run time to 0.05s and step time to 1E-6 s.. Run the simulation and observe the scope result.

Re-run the simulation for different output voltage. Change the output voltage by adjusting the gain of the Gain

block ...

It can be seen from that the RMS output voltage of the inverter is 10% higher than the input RMS voltage if

six-step modulation is used.However, it is not the case with the space vector modulation (SVM) as will be

shown in the next section. On the other hand, the main disadvantages of the six-step modulation are that it is

not possible to vary the amplitude of the ...

Also, different kinds of methodologies have been presented on inverter switching losses, inverter output

current/ voltage total harmonic distortion (THD), inverter maximum output of DC bus voltage.

A more targeted application of fuzzy logic in modulation was explored in 68, where both type-1 and type-2

fuzzy logic were incorporated into space vector modulation (SVM) for two-level inverter ...

evaluate the output voltage for the purpose of this discussion. Figure 2. Three-Phase VSI Diagram motor

phases Vdc + a a'' b c b'' c'' Va Vb Vc Q2 Q4 Q6 Q1 Q3 Q5 The relationship between the switching variable

vector [a, b, c]t and the line-to-line output voltage vector [Vab Vbc Vca] t and the phase (line-to-neutral)

output voltage vector [V a Vb Vc]

Simultaneously, classical modulation algorithms proposed for two-level converters such as Pulse Width

Modulation (PWM) [], hysteresis current control [], and selective harmonic elimination [] have been extended

to multilevel topologies.Among the proposed algorithms, the Space Vector Modulation (SVM) is the most

widely used due to its better utilization of the DC ...
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