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Abstract— This article deal with series active filter (SAF) based controller to improves Power quality and 

voltage controlling a self-excited induction generator (SEIG) powered through a constant speed prime mover 

feeding a three phase nonlinear load. the continuously moving principal mover driven SEIG have problem of 

poor power quality and voltage regulation. The always-moving primary mover are a diesel motor, biomass, 

gas turbine etc. The voltage stabiliser is modelled utilising a voltage controlled voltage source converter 

(VCVSC) based on an IGBT (Insulated Gate Bipolar Junction Transistor) and a self-supporting DC bus. In 

series with the system voltage, the SAF is injecting a voltage. Utilising MATLAB, Simulink, also the with 

the help of the power system block set (PSB) toolbox, a 7.5Kw, 415V, 50Hz asynchronous generator-based 

generating system with SAF is developed and simulated. The reported simulation results show how an voltage 

controller-equipped asynchronous generating system can supply a changing consumer load. 

 

KEY WORDS: DISTRIBUTED GENERATION, PERMANENT SPEED PRIME-MOVER, ASYNCHRONOUS GENERATOR, 

ACTIVE FILTER, SERIES, POWER QUALITY. 

I. INTRODUCTION   

Another significant challenge with distributed generation is concerns with power quality, like sag, aberrations 

to the sinusoidal waveform, such as swells and transients. UPQC, DSTATCOM, Series Dynamic Filter, Shunt 

DVR, UPQC, and Active Filter are utilised to enhance power efficiency. Improvements in source current power 

quality are made by the DSTATCOM and Active Shunt Filter. To be able to enhance the the strength of the 

load terminal voltage, The DVR and Series Active Filter are utilized. Additionally, UPQC has the ability to 

improve the standard of the provided power by the load voltage and source current.  

The term "distributed generation" refers to the scattered power generating at the center of load where the 

electricity produced is sent immediately to the burden.  Particularly in rural areas location of the utility system 

unable to deliver distributing the power generating is a useful possibility. The main topic of attention for the 

entire world now is global warming. The earth is getting hotter as petroleum and coal are examples of fossil 
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fuels. Products are used more frequently. The transfer of energy from renewable sources including wind, hydro, 

biomass, solar, etc. is what power generating is. For distributed generation, the SEIG, short for self-exiting 

induction generator is advised because to its affordability, low maintenance requirements, durability, and 

brushless design. The core issues through the SEIG are related to due to its incapacity regulate voltage at the 

terminals under various load situations. A restriction of an asynchronous generating using a capacitor personal 

elation is inadequate power control, This causes the device being underutilized. To maintain a balance between 

its maximum power and the weight of run at its rated capacity, the machine needs a source of reactive energy 

from outside current. [1,3] 

This tiny hydro is a continuous primary mover of power that has a frequency stability issue when the load 

changes. For this application, there is adequate literature on a rectifier-based electronic load that is regulated 

or uncontrolled. Controllers (ELCs) for controlling the asynchronous generator's frequency. [4] Although the 

frequency of the gas turbine, diesel and biomass engines is constant, when the load changes, the voltage 

control issue arises. Reactive power compensators, Various devices, including the DVR, static compensator, 

and UPQC (STATCOM), are utilized in this application to regulate voltage. STATCOM has already received 

a lot of work. [5-7] Wind power is a prime mover with variable power and speed that has controllability issues 

with frequency as well as voltage. With power sources or loads that are both reactive and active, this 

application employs a voltage and frequency controller. [8-9] Try to focus on this here. prime mover-based 

power generation using diesel, gas and biomass at constant speed. 

SEIG Load

SAF

Self

Supported

Capacitor

Vdvr

VLVs

 

Figure 1.  Schematic Illustration of SAF Connected SEIG 

The SAF is  power electronics device that uses voltage source converters (VSCs), transformers, and capacitors 

coupled at the load, the source, or a location in between the two that is in series. Figure 1 shows a schematic 

for a capacitor-supported SAF. Although the supply power is off balance or deformed, SAF may return when 

the weight side power is a balanced sine wave voltage through the proper intensity. Consequently, enhancing 

the power quality of the voltage at the load terminal. As a result, it can shield crucial customer loads from 

supply disruptions. In a fault condition, SAF also enhances steady state stability and transient stability roughly 

equally. The rating of the capacitor in this instance also lessens shunt compensation. Additionally, by lowering 

the Short circuit current is reduced, the capacitor's protection is made easier, and the voltage profile over the 

entire line is also enhanced. A system with three phases and four wires that a dynamic force filter to provide 

non-linear loads with harmonic and reactive power adjustment is described in [2]. The performance of self-

exiting induction generators can be improved by series compensation, according to [10]. [11] provides a 

description of a set of active power filters that uses using a hybrid strategy to control. Presentation of 

PSCAD/EMTDC's modelling and analysis of unique power systems in [12]. [13] discusses the construction 
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using a DVR for distorted and unbalanced loads that is supported by capacitors. It is described in [14] in what 

way to control a DVR that is supported by capacitors using adaline. Researchers looked on a potential method 

for regulating the voltage of a self-excited induction generator industrial applications in [15]. The transient 

behaviour of a Induction generator with three phases that self-exits when feeding dynamic loads is discussed 

in [16]. The performance of shunt and series compensators based on VSC that are used for the purpose of 

controlling load voltage in distribution systems is investigated in [17]. Wind farms may be more stable if they 

make use of a squirrel-cage induction generator, which is used as part of the control system for a digital video 

recorder [18].   

Voltage sags and swells happen more frequently and result in serious issues and financial losses. Harmonics 

in voltage and current lead to a variety of problems, including increased power losses, uneven heating, and 

torque pulsation on the generator shaft. Other issues include flickering, unbalanced voltages, and unbalanced 

voltages and currents. As a result, the investigation here examines an adequate voltage controller, a three-

phase load, and the definite and effectual functioning of a generator of induction that self-exits. It controls 

voltage. when used Using a voltage source with three legs for voltage adjustment. Converter, regulates the 

system's voltage while delivering the required reactive power. In DVR, a Hysteresis controller technique is 

introduced to manage the system's voltage. Simulink, PSB toolkit for power system blocks, and MATLAB 

are used to represent the entire system. The simulation results demonstrate the ability a power controller 

pertaining to an asynchronous generator to provide the three-phase load. 

  

CONFIGURATION AND CONTROL OF THE SYSTEM SCHEME 

The setup of the system depicted in Fig. 2 includes a biogas or diesel constant speed prime mover, SEIG, 

excitation capacitor, series active filter, and consumer loads. a capacitor on the DC bus an IGBT-based VSC 

make up the SAF. through an isolation transformer, an interface inductor, and a capacitor filter.  The three-

phase capacitor bank with a star connection is used to supply the generator with the necessary reactive power 

so that it can output its rated voltage when there is no load. Under a variety of load conditions, SAF satisfies 

the additional need for reactive energy. Between the source and the loads, the terminal voltage must remain 

constant. This SAF functions as per reactive power basis and sink. A power electronic device known as the 

VSC is capable of creating an ac voltage of any size, frequency, and phase angle, and it is conceivable to do 

so in any combination. In order to get the required level of output voltage, the VSC must be turned. Voltage 

regulation is one of the many aspects of power quality that are measured by the VSC. Other aspects measured 

include flicker and harmonics. 

Critical loads are protected from any supply side disturbances aside from outages by the VSC-based 

series compensator. For the purpose of regulating active power flow, With the line voltages, it injects voltage 

in quadrature. Because it doesn't require reactive power from SEIG, it is a flexible controller. Through the use 

of VSC and a DC capacitor, it has its own reactive power supply. Series active filters are able to control 

Because of this quality, both reactive and active power are present inside the constraints imposed by their 

ratings. 

In Fig. 3, the SAF control formula is displayed. The basic power that was injected's in-phase 

component is estimated using the PI (Proportional-Integral) controller. supply currents that are in phase (isa, 

isb, and isc) are used to create the unit voltage templates for three phases (usad, usbd, and uscd). The SAF's 

voltage on a DC bus is controlled by a PI controller over the reference value (Vdc*) and detected (Vdc) values. 
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The injection voltages' in-phase component (vsa*, vsb*, and vsc*) is produced by multiplying this PI 

controller output's amplitude (Vsmd*) by templates for unit voltage (usad, usbd, and uscd). Regarding the 

Bipolar Transistors with an Insulated Gate, gating signals are produced by the hysteresis controller using a 

component that is in-phase with both the recognized supply injection voltages (vsa, vsb, and vsc*) as well as 

the three reference voltages. The VSC's IGBTs are switched by gating pulses in order to provide Vca, Vcb, 

and Vcc, which are used as compensation voltages. 
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Fig. 2   Schematic diagram of proposed system configuration 
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Fig. 3 Control algorithm of the SAF 
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II. MODELING OF IAG-SAF SYSTEM 

The modelling of the asynchronous generator, the SAF, the interface transformer, the SAF control scheme, 

and the loads make up the mathematical model of the SEIG-SAF system. 

A.  Asynchronous Modelling Gererator 

By producing torque, the self-excited asynchronous machine acts as an SEIG. via a primary mover with a 

constant speed. The Simulink library contains the stationary reference Asynchronous machine model with d-

q axes. The gadget is put through a synchronous speed test. Used to identify the saturation feature. The 

Equations for d-q axis flow in state space for asynchronous machines are as follows: [5] 

                   pфds  =  vds  −  Rsids                              (1) 

 

                  pфqs =  vqs  −  Rsiqs                              (2) 

 

          pфdr  =  vdr – Rridr  −   ωr φqr                    (3) 

 

          pфqr  =  vqr –  Rriqr  +   ωr φdr                    (4) 

 

 The SEIG's produced torque is provided via 

 

        Te  =  (3/4) p (фdsiqs – фqsids)       (5) 

 

The rotor of the squirrel-cage voltages are 

                 vdr  =  vqr  =  0                                     (6) 

 

The following currents can be used to express the links between the d-q axis: 

 

   ф𝑑𝑠  =  𝑅𝑠𝑖𝑑𝑠  +  𝐿𝑚𝑖𝑑𝑟,     ф𝑞𝑠  =  𝐿𝑠𝑖𝑞𝑠  +  𝐿𝑚𝑖𝑞𝑟         (7) 

 

  ф𝑑𝑟  =  𝐿𝑠𝑖𝑑𝑟  +  𝐿𝑚𝑖𝑑𝑠 ,  ф𝑞𝑟  =  𝐿𝑠𝑖𝑞𝑟 + 𝐿𝑚𝑖𝑞𝑠             (8) 

 

      𝐿𝑠  =  𝐿𝑙𝑠  + 𝐿𝑚,        𝐿𝑟  =  𝐿𝑙𝑟  + 𝐿𝑚                 (9) 

 

The 𝑠, 𝑟, 𝑙, and m subscripts, respectively, the 𝑑 and 𝑞 axes represent the leakage, magnetizing, stator, and 

rotor amounts. 

The magnetizing inductance 𝐿𝑚 , which is expressed as the following polynomial, is the result of the 

asynchronous machine speed test using synchronous speed: 

 

          𝐿𝑚  =  𝑎 +  𝑏𝐼𝑚  +  𝑐𝐼𝑚
2  +  𝑑𝐼𝑚

3                        (10) 

 

The magnetizing potential of SEIG is calculated as: where are constants 𝑎, 𝑏, 𝑐, and 𝑑. 
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  𝐼𝑚  =  {(𝑖𝑑𝑠  +  𝑖𝑑𝑟)2  +  (𝑖𝑞𝑠  + 𝑖𝑞𝑟)2}
1

2/√2               (11) 

 

The major actuator torque speed feature is as follows: 

 

               𝑇𝑠ℎ  =  𝐾1 – 𝐾2𝜔𝑟                                 (12) 

   

Where 𝑟 is the rotor speed and Constants 𝑘1and 𝑘2are provided in the appendix. the current through (𝑖𝑒 ) and 

the excitation capacitance (𝐶𝑒). Following are the stator voltages for SEIG (𝑣𝑠): 

                        𝐶𝑒 𝑝[𝑣𝑠]  =  [𝑖𝑒]                                   (13) 

B.  Simulation of SAF 

The SAF is modelled as the following and is a current-controlled VSI. Its dc voltage's derivative is represented 

by: 

 

    𝑝𝑣𝑑𝑐 = (𝑖𝑐𝑎 𝑆𝐴 +  𝑖𝑐𝑏𝑆𝐵 + 𝑖𝑐𝑐𝑆𝐶)/𝐶𝑑𝑐              (14)            

 

The switch operations for the VSI Bridge switches' on/off locations 𝑆1 − 𝑆6are 𝑆𝑎, 𝑆𝑏, and𝑆𝑐, respectively, 

where p = d/dt. At the inverter's output, the voltage on the dc bus reflected as the following is a textual 

representation ac line voltages that are three-phase PWM: 

 

𝑒𝑎  =  𝑣𝑑𝑐(𝑆𝐴 − 𝑆𝐵), 𝑒𝑏  =  𝑣𝑑𝑐(𝑆𝐵 − 𝑆𝐶), 𝑒𝑐  =  𝑣𝑑𝑐(𝑆𝐶 − 𝑆𝐴)        (15) 

 

For the VSI of the SAF's output, the following volt-current equations apply: 

 

 𝑣𝑎  =  𝑅𝑓𝑖𝑐𝑎  +  𝐿𝑓𝑝𝑖𝑐𝑎  +  𝑒𝑎  −  𝑅𝑓𝑖𝑐𝑏  −  𝐿𝑓𝑝𝑖𝑐𝑏        (16) 

 

 𝑣𝑏  =  𝑅𝑓𝑖𝑐𝑏  +  𝐿𝑓𝑝𝑖𝑐𝑏  +  𝑒𝑎  −  𝑅𝑓𝑖𝑐𝑐  −  𝐿𝑓𝑝𝑖𝑐𝑐     (17) 

 

                     𝑖𝑐𝑎  +  𝑖𝑐𝑏  +  𝑖𝑐𝑐  =  0                               (18) 

 

The following happens when the 𝑖𝑐𝑐 value switching from (18) to (17): 

 

 

 𝑣𝑏  =  𝑅𝑓𝑖𝑐𝑏  +  𝐿𝑓𝑝𝑖𝑐𝑏  +  𝑒𝑎  +  𝑟𝑓𝑖𝑐𝑎  +  𝐿𝑓𝑝𝑖𝑐𝑎  +  𝑅𝑓𝑖𝑐𝑏  +  𝐿𝑓𝑝𝑖𝑐𝑏  (19) 

 

By reordering (16) and (19), they are modified: 

 

  𝐿𝑓𝑝𝑖𝑐𝑎  −  𝐿𝑓𝑝𝑖𝑐𝑏  =  𝑣𝑎  −  𝑒𝑎  −  𝑅𝑓𝑖𝑐𝑎  +  𝑅𝑓𝑖𝑐𝑏       (20) 
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 𝐿𝑓𝑝𝑖𝑐𝑎  +  2𝐿𝑓𝑝𝑖𝑐𝑏  =  𝑣𝑏  −  𝑒𝑏  −  𝑅𝑓𝑖𝑐𝑎  −  2𝑅𝑓𝑖𝑐𝑏    (21) 

 

In order to derive the SAF current derivatives, (20) and (21) are solved as per follows: 

 

  𝑝𝑖𝑐𝑎  =  { ( 𝑣𝑏  −  𝑒𝑏 )  +  2(𝑣𝑎  −  𝑒𝑎 )  −  3 𝑅𝑓𝑖𝑐𝑎 }/ (3𝐿𝑓 )            (22) 

 

 𝑝𝑖𝑐𝑏  =  { ( 𝑣𝑏  − 𝑒𝑏 )  +  (𝑣𝑎  −  𝑒𝑎 )  −  3𝑅𝑓𝑖𝑐𝑎 }/ (3𝐿𝑓 )             (23) 

C. Transformer modelling 

The magnetic flux created by the SAF currents in the transformer caused voltages𝑉𝑐𝑎1, 𝑉𝑐𝑏1, and 𝑉𝑐𝑐1 to be 

induced across the SAF side. 

 

            𝑉𝑐𝑎1  =  1.414 𝑓 ф𝑐𝑎 𝑁1                                    (24) 

 

N is the quantity of turns across the transformer's SAF side, the frequency of, and f SAF currents and 

voltages. 𝑉𝑐𝑎, 𝑉𝑐𝑏, and 𝑉𝑐𝑐  are the voltages that the transformer pumped into the system. 

               

( 𝑉𝑐𝑎/ 𝑉𝑐𝑎1)  =  ( 𝑉𝑐𝑏/ 𝑉𝑐𝑏1)  =  ( 𝑉𝑐𝑐/ 𝑉𝑐𝑐1)  =  (𝑁2 / 𝑁1)      (25) 

 

𝑁2 is the amount of transformer turns on the system side. 

 

D.  Control system modelling of SAF 

The following is a description about the SEIG-SAF system's control algorithm in three phases for feeding 

loads. Since SEIG's three-phase load currents are thought to be sinusoidal, these waves' amplitudes are 

calculated as follows: 

 

 𝐼𝐿𝑚𝑎𝑔  =  [2/3( 𝑖𝐿𝑎
2   +   𝑖𝐿𝑏

2   +  𝑖𝐿𝑐
2 )]1/2             (26) 

 

Individual load currents are divided by their amplitude to calculate the unit voltage vectors that are in phase 

with, 

𝑢𝑠𝑎𝑑 =
𝑖𝐿𝑎

𝐼𝐿𝑚𝑎𝑔
;  𝑢𝑠𝑏𝑑 =

𝑖𝐿𝑏

𝐼𝐿𝑚𝑎𝑔
;  𝑢𝑠𝑐𝑑 =

𝑖𝐿𝑐

𝐼𝐿𝑚𝑎𝑔
;                 (27) 

 

1) The Voltage Vectors' Concurrent Component 

The SAF, 𝑉𝑑𝑐𝑒𝑟(n) mistake in DC bus Here is the voltage at the 𝑛𝑡ℎ sample point: 

 

      𝑉𝑑𝑐𝑒𝑟(𝑛) = 𝑉𝑑𝑐(𝑛)∗ − 𝑉𝑑𝑐(𝑛)                  (28) 

 

Where 𝑉𝑑𝑐(n) is the detected DC link power of the SAF and 𝑉𝑑𝑐(n)* is the standard DC voltage. To keep the 

SAF's DC bus voltage constant at the 𝑛𝑡ℎ  sampling moment, the PI controller's output is denoted as. 
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𝑉𝑠𝑚𝑑(𝑛) ∗ =  𝑉𝑠𝑚𝑑(𝑛 − 1) ∗  + 𝐾𝑝𝑑{𝑉𝑑𝑐𝑒𝑟(𝑛) − 𝑉𝑑𝑐𝑒𝑟(𝑛 − 1)}  +  𝐾𝑖𝑑𝑉𝑑𝑐𝑒𝑟(𝑛)    (29) 

 

Where 𝑉𝑠𝑚𝑑(𝑛 − 1)∗is the magnitude of the voltage at the reference load's in-phase component is(𝑛 − 1)𝑡ℎ  

Immediate, Kpd, and Kid are the components of the PI controller's proportionate and integrated gain variables, 

respectively. Following are the calculations for the in-phase components of the reference load voltage: 

 

𝑉𝑠𝑎
∗ = 𝑉𝑠𝑚𝑑

∗ 𝑈𝑠𝑎𝑑 ,   𝑉𝑠𝑏
∗ = 𝑉𝑠𝑚𝑑

∗ 𝑈𝑠𝑏𝑑 ,   𝑉𝑠𝑐
∗ = 𝑉𝑠𝑚𝑑

∗ 𝑈𝑠𝑐𝑑          (30) 

 

In order to create the pulses gating to reversing the IGBTs of the VSC, these reference load powers are 

compared to sensing voltages ( 𝑉𝑠𝑎,𝑉𝑠𝑏 𝑎𝑛𝑑 𝑉𝑠𝑐). 

E. Consumer loads simulation 

Utilizing a a resistive element and The nonlinear demand is approximated using a three-phase diode rectifier. 

This three-phase load voltages 𝑉𝐿𝑎, 𝑉𝐿𝑏, and 𝑉𝐿𝑐in a nonlinear load are used to form the dc load voltage known 

as vd. Id stands for direct current RL and load current for a an enduring burden. 

 

𝐼𝑑 =
𝑣𝑑

𝑅𝐿
                                    (31)  

 

III. DESIGN OF A SERIES OF ACTIVE FILTER 

A. The design of the SAF takes into account both linear and nonlinear loads can be handled by the ripple 

filter, however dc bus power, the dc bus capacitance, the ac interfacing inductance, the voltage rating of 

the SAF's VSC, the SAF's VSC's current rating, expressed as a KVA rating, and the rating of the interfacing 

transformer.. 

B. VSC Design Voltage Rating SAF  

SAF power strategy for nonlinear loads is dependent on the three phase rectifier load's dc bus voltage. The 

SAF removes harmonics from the load is just injected, not the source current power's harmonic component. 

Consequently, the essential element is as follows: 

     

                       𝑉𝐿𝐿  =  (√6/𝜋) 𝑉𝑑  =  0.779 ∗ 𝑉𝑑                          (32) 

  

𝑉𝑑 is 532.7 V where 𝑉𝐿𝐿 is the 415 V line power. The transformation between source terminal and power at 

the load is used to determine the SAF's voltage rating. Thus, the SAF voltage is determined as follows: 

𝑉𝐶(𝑟𝑚𝑠)
2 =

1

 𝜋
[{2 ∫ (415√2 𝑠𝑖𝑛 𝜃 − 0)} + { ∫ (415√2 𝑠𝑖𝑛 𝜃 − 532.7)}]𝑑𝜃

2𝜋/3

0

𝜋/3

0

 

             (33) 
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C.  VSC's voltage rating under a nonlinear load is Vc(rms) = 145.56 V. If linear and nonlinear loads are 

combined, the best voltage rating for VSC is Vc= 150 V. 

D. VSC Current Rating Design 

The basic a load current component determines the current rating of VSC in non-linear load scenarios. When 

a source current of one pf, a resistive load of 7.5 kW, and a load voltage are used, the current rating of VSC 

is calculated as follows VL= 415 V: 

 

              Is  =  P/(√3VL)  =  13.043A                       (34) 

 

The RLis determined as the equivalence between the dc load's resistance and 

 

                             Pdc  =  (Vd
2/RL)                                (35) 

 

For Pdc = 7.5 kW and Vd
2 = 532.7 V, the RL = 37.84 Ω 

E. KVA Rating of VSC of  SAF 

The VSC of the SAF's KVA rating is computed as  

 

             kVA =  3 Vc Is/1000 =  (3 ∗ 158.4 ∗ 13.043)/1000 =  6.198 kVA   (36) 

F. Injection Transformer Rating SAF 

The injection transformer's and VSC's kVA ratings are same. 

 

   kVA = 3 Vc Is/1000 = (3*158.4*13.043)/1000 = 6.198 kVA 

 

G. As a result, the injection transformer has a rating of 6.198 kVA, 158/158 V. 

H. SAF's VSC's DC Capacitor Voltage 

The dc capacitor voltage is dependent on the injection transformer voltage, which is 150 V on the VSC side. 

 

                                   Vdc > 2√2 VC(s)                                  (37) 

                                         >424.2 V 

  

Hence Vdc = 450 V is selected for SAF. 

I.  DC a capacitor for the VSC of SAF 

Depending on the transient energy needed during a change in load situation, the capacitance of the dc bus 

chosen. Consider For a part of the power cycle, the energy reserve in the capacitor is assumed to be equal to 

the energy required by the load. 

 

                        (1/2) Cdc (Vdc
2 – Vdc1

2) = 3 Vph*Iph * t           (38) 
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The required dc bus voltage isVdc, and the voltage drop that permits transients isVdc1, and t is the duration for 

which assistance is needed. Taking into account the following values: t = 400 s, Vdc= 450 V, Vdc1= 450 - 2% 

of 450 = 441 V, and Cdc is the bus capacitance in dc. 

 

1/2 * Cdc (4502 – 4412) = 3*239.6*13.043*0.40 ms 

 

Cdc = 0.935 mF, hence a dc bus of 1000 µF, 450V is selected. 

J.  VSC of the Interfacing Inductor SAF 

The ripple in the SAF current determines the value of the interface inductance (Lr). Consider a 5% ripple in 

the current; the charge of the inductance is then determined as per:  

 

                                 Lr  =  0.866mVdc / (6afs∆I)                    (39) 

 

For a transformer rated at 158.4/158.4 V, which has a primary side current of 13.043A, the secondary side 

current is also 13.043A.The fs is set to 10 kHz, the loading factor is 1.2, the modulation index is 1, and I is 

considered to be on the safe           side at 30A. 

 

Lr  =  0.866 ∗ 1 ∗ 450/{6 ∗ 1.2 ∗ 10k ∗ (0.05 ∗ 25)} =  3.6 mH 

 

K. As a result, an interface inductor (Lr) with a current carrying capability of 30A and 3.6mH is chosen for 

the SAF. 

L. Ripple Filter Design 

That of the ripple filter design is influenced by the frequency of switching. The series inductor gives a high 

impedance channel for switching ripples, the capacitor provides a low impedance channel in contrast. with a 

switching frequency of half (fr =  5kHz), the reactance given by the capacitor and inductor is computed as 

  XCr  =  1/ (2 ∗ π ∗ fr ∗ Cr)   =  1/ (2 ∗ 3.14 ∗ 5000 ∗ Cr)               (40) 

 XLr  =  2 ∗ π ∗ fr ∗ Lr  =  2 ∗ 3.14 ∗ 5000 ∗ Lr                      (41) 

 

For XCr =  3Ω, Cr =  10.61µF and for XLr =  100Ω, Lr =  3.18 mH 

Design values of SEIG-SAF as seen in TABLE-I 

 

TABLE-I SEIG-SAF system design parameters 

 SEIG-SAF 

Score the SEIG 7.5kW 

Supplying power 415V 

VSC KVA Score 6.198KVA 

Current rating for VSC 13.043A 
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Bus Voltage DC 450V 

Capacitance on a DC bus 1000µF 

Filters 3.18mH,10.6µF 

IGBT's current rating 24.2A 

IGBT Voltage Rating 562.5V 

Transformer score 6.198KVA, 

158V/158V 

 

III. RESULTS AND DISCUSSION 

The generator is an asynchronous unit with 50 Hz, 415 V, and 7.5 kW. An excitation capacitor with a 5 kVAR 

delta connection generates the rated voltage. while there is no load, and the suggested controller also supplies 

reactive power when the weight varies. The capability it is the voltage controller thought to be demonstrated 

by the nonlinear loads. MATLAB simulates the operation of the SAF-based SEIG voltage regulation system 

feeding nonlinear loads for applications requiring consistent speed voltage waveforms from the generator (vs), 

current source (is), excited state current, capacitance (icc), voltage at load (vL), volts with SAF compensation 

(vc), a current load (iL), voltage on a DC connection (vdc) and mechanical velocity (wm) are shown in Fig. 4. 

Figure 5 displays the harmonic spectra for the three phase nonlinear load's sources of voltage, current, and 

loads of voltage and current. If the load is nonlinear, the voltage controller (SAF) may also keep THD The 

source voltage's (Total Harmonic Distortion) (Vs) and generator current (Is) below IEEE-519 standards. A 

7.5 kW, 415V, 4 pole SEIG with SAF was employed, and the Appendix has detailed specifications.. 

 

TABLE-II THDS OF VOLTAGES AND CURRENTS 

THD of 

Source 

voltage 

THD of 

SEIG 

Current 

THD of 

Load 

voltage 

THD of 

Load 

current 

3.64 3.85 25.54 4.86 
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Fig.4 Compensation of voltage under 7.5 kW nonlinear loads 
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Figure 5 Harmonics spectrum of source voltage, source current, load voltage and load current of 

nonlinear load of 7.5kW resistive with rectifier 

VI      CONCLUTION 

The ability inside the SEIG-SAF system to feed a phase three nonlinear weight in a continuous motion 

application has been established.  A rectifier is used to power a 7.5kW resistive load that is fed by SEIG, 

7.5kW, 415V, 50Hz. Simulated results using MATLAB have demonstrated very good performance. The 

proposed SAF controller is appropriate for improved power quality and effective voltage management even 

when the system is operating at full capacity. The scope of this work may also be expanded to include SEIG-

DVR systems coupled to imbalanced objects. 

                          

VII.      APPENDIX 

 

A. The details for the 7.5kW, 415V, 50Hz, Y-Connected, 4-Pole asynchronous machine are listed below. 

          Rr =0.77Ω, 

         Rs = 1 Ω,  

         Lm = 0.134H (Im<3.16) 

         Xlr = Xls =1.5Ω, J= 0.1384kg-m2 

          Lm = 0.068H (Im>12.72) 

          Lm = 9e-5Im2 – 0.0087Im + 0.1643 (3.16<Im<12.72) 

           

B.  Controller parameters 

          Lf = 2mH,  

          Cf = 10uF and 

         Rf = 4Ω,  

         Kpa = 10, Kia = 8. 

         Cdc = 1000uF. 

          Kid = 0.018. 

          Kpd = 0.0048,  

            

For the DC link voltage, three single phase transformers with individual ratings of 3kVA, 400V/400V, and 

450V are used. 

 

C. Consumer Loads 

 

Resistive three-phase power of 7.5 kw with a 0.8 pf load 

D. Prime Movers Characteristics 

E. K1 = 16100,  

F. K2 = 100 

Tsh.= K1-K2ωm 
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