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Abstract. Shunt Active Power Filters (APFs) are the up-to-date solution to power quality problems. 

Harmonic reference detection is the key word for the proper operation of shunt APF. One of the most famous 
detection control schemes for shunt APFs is the Synchronous Reference Frame (SRF). In this paper, two new 

modifications of (SRF) detection control scheme are presented. The first modification is done by introducing 

a new scheme for the dc bus control loop. The second modification is accomplished by implementing the 
SRF without load current sensors and using only the supply current sensors. These improvements, compared 

to the conventional (SRF), simplify the control system, minimize the system delay time, improve the APF 

performance, and reduce the cost of the system. The simulation results, using MATLAB/SIMULINK, 
demonstrate the viability and simplicity of the modified control scheme, its success in meeting power quality 

standards limits, and increasing the accuracy of generated reference signal. 

Keywords: Synchronous Reference Frame (SRF), Sampling Time, Active Power Filter (APF). 
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1. Introduction 

The performance of APF is very much dependent on how the reference 

compensating signals are estimated. Instantaneous reactive power theory [1,2], 

modified p-q theory [2,3,4], synchronous reference frame(SRF) theory [2,5,6], 

instantaneous id-iq theory [2,7], and method for estimation of current reference by 

maintaining the voltage of dc link [8] were generally reported in literature for 

estimation of harmonic current references for APF through subtraction of positive 

sequence fundamental current component from the load current. These control 

schemes look very attractive for their simplicity and ease of implementation, but the 

drawback of any control algorithm is the non negligible time it takes to obtain the 

system waveforms via transducers for voltage and current, to sample the currents 

and voltages of a system, to do calculations on the digitized signals, to derive 

reference quantities according to some non sinusoidal power theory, and to convert 

the digitized reference signals back to analog signals (if necessary). In addition to 

this, the sampling rate forces a stepwise output which further delays the output 

signal. Increasing the sampling rate may again lower the processing speed. 

Fundamentally, there will always be a delay of the reference with sampling and 

digital signal processing, due to the abovementioned reasons. 

This may affect the system performance in two aspects [9]: 1) the delay will 

cause non-ideal compensation (will not compensate all non-active power or 2) the 

system will lose the ability to compensate for dynamic changes (when the reference 

is deliberately delayed with one sampling period to output the reference precisely in 

phase with the next period). This section indicates how these issues have to be 

evaluated to optimize/minimize the delay time. The minimization of control system 

delay is achieved by reducing the calculation efforts, and so reduces the execution 

time of the software. Also minimization of the required measurements reduces the 

A/D software calculation. The reducing of execution time of the software allows the 

controller to reduce the sampling time. Because the execution time must be lower 

than the sampling time. The simulation results will show the great effects of 

minimization sampling time especially in high variation loads. 

In this paper, a new simple SRF based scheme is proposed to extract the 

fundamental active component of the load currents. The proposed method depends 

on introducing two modifications to the conventional SRF. Compared to the 

conventional SRF, the proposed system is simple, low cost, fast, and gives high 

performance (low THD for the source current). The paper starts with introduction 

(1), then describes the system under study and its parameters in the Matlab, (2). The 

conventional SRF theory is reviewed in (3). In (4), the simulation results for the 

conventional SRF are discussed. In (5), a simplification for the DC bus control loop 

is introduced. In (6) another modification removes the load current sensors. Section 

(7) is the conclusions. (8) and (9) are the appendix and references paragraphs 

respectively. 
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2. Matlab Based Simulation 

The power source, rectifier fed resistive load, unbalanced load and active filter is 

modeled in MATLAB using Power System Block set. Figure (1) depicts the test 

bench to estimate the performance of the active filter with proposed control scheme. 

The source block consists of three-phase voltage source with small impedance 

representing a stiff source to gauge the performance of the active filter with 

proposed scheme. The set of load consists of diode rectifier and delta connected 

resistive load with unequal arms. The non linear load has been modeled as diode 

rectifier feeding resistance, which represents the real power consumed by the load. 

The unbalance in the load currents has been generated by the three phase delta 

connected resistive load. 
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Fig. (1). Main block of proposed control scheme with APF under MATLAB 

 
The Shunt Active Filter consists of two main parts: a) The Inverter, b) The 

controller. The controller is fed with the measurements from the main system in 

addition to the inverter currents and the voltage of the DC side of the inverter. The 

controller function is to produce the switching scheme of the switches (IGBT's) of 

the inverter. Also, it gives the signal required for the initial charging of the capacitor 

in the DC side of the inverter. 

The inverter consists of three modules; each consists of two IGBT’s 

connected in series with their anti- parallel diodes. The DC side is a capacitor bank 

(C= 900 μF). The capacitor bank is first charged from the main system supply 

through the charging resistance (R= 15) with the diodes acting as an uncontrolled 

rectifier bridge. After some time, this resistance is disconnected from the circuit by a 

contactor, thus short circuiting the resistance. Also, a line inductor is used at the 

output of each module in order to smooth the inverter current. Forward voltages of 

IGBT devices and diodes are 2.8V and 1V respectively. The switching times of 
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IGBT are 3µs. Table (I) presents the parameters of the simulated system. It must be 

noted that, the delay time in the feedback signals of the real system must be 

considered in the simulation system of APF. This time is used by the digital control 

system to obtain the system voltages and currents via transducers, to sample the 

currents and voltages, and to convert the signal back to analogue signal (driving 

signal). This time is set to be 15µsec. in this simulation work as it is -for example-  

in the DSP kit (TMS320F2812 eZdsp). 

 

3. Basic SRF Theory 

It is proposed to use SRF theory [6, 10] to extract instantaneously active components 

positive sequence of currents at the fundamental frequency. The SRF isolator 

extracts the fundamental 

component of the load current by transformation of load currents: iLa, iLb and 

iLc to d-q reference frame. In the synchronously rotating reference frame, the 

positive sequence components at fundamental frequency (ω1), are transformed to DC 

quantities and all harmonic and negative frequency components undergo a frequency 

shift of ω1(=50Hz). 
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SRF isolator extracts the DC quantities by low pass filters (LPF) for each iLd 

and iLq. The extracted DC components iLdcD + and iLdcQ + are transformed back into 

first α-β frame and then into a-b-c coordinates to obtain net positive sequence 

fundamental components as shown below: 

 i 
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Whereas, the real active component of the positive sequence fundamental 

frequency current at α-β frame (iL1Rα
+, iL1Rβ

+ ) can be easily made from d-q frame, 

thus the a-b-c coordinates of real active component at fundamental frequency(iL1Ra
+, 

iL1Rb
+, iL1Rc

+ ) can be evaluated as below: 
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4. Performance of Proposed Control Scheme 

The control scheme for the proposed system is based on the SRF based current 

decomposition, discussed in the previous section. Figure (2) shows the flow of 

various control signals and control scheme based on the decomposed components. 

The control scheme depicted in Fig. (2) also incorporates the command for 

maintaining the constant average DC bus voltage at the VSI. 

 
 

Fig. (2). SRF Control scheme for Active power filter 

 
The command for desired compensation (isa*, isb*, isc*) is derived from taking 

difference of load current and the other decomposed components need to be 

compensated. This scheme facilitates the control of APF by indirect current control 

through hysteresis carrier-less PWM current controller. 

A PI controller is used also to regulate the DC bus voltage to its reference 

value and compensates for the inverter losses. A low pass filter is used to filter the 

ripples in the feedback path of the DC link voltage. The filtering of DC voltage 

ensures that power transfer between the DC bus of the inverter and supply takes 
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place only at fundamental frequency and not as a result of harmonic frequency. To 

compensate the inverter losses and maintaining the DC bus, the demanded current is 

added to positive sequence fundamental frequency component of load current, as 

shown in Fig. (2). 

The PWM gating pulses for the IGBTs in VSI are generated by indirect 

current control using hysteresis current controller over reference supply currents 

(isa*, isb*, isc*) as in Fig. (3) and sensed supply currents (isa, isb, isc). The controlled 

compensation current is injected such that the supply current follows the reference 

current. Hence the source current becomes close to reference currents estimated by 

SRF decomposer. 
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Fig. (3). Reference supply currents 

 
In this section the simulation results will be studied for evaluation of the 

performance of APF with the proposed control system by analysis through THD of 

source and load current. 

Figure (4) shows the simulation results of the supply current for indirect 

current control, with the system parameters given in Table (1). Figure (5) shows the 

harmonics spectrum of load and supply currents. 
 

Table (1). the parameters of the simulated system. 
 

Total Line impedance Ls=0.733 mH,Rs=0.1Ω 

Unbalanced load Rab=67 Ω, Rcb= Rca= 135 Ω 

Nonlinear load 
(rectifier with resistive load Rdc) 

Rdc=20Ω 

Coupling Impedance Lf=2mH,Rf =1.0Ω 

Dc bus voltage 400 V 

Sampling frequency 12.8 kHz 

Max switching frequency 12.8 kHz 

Hysteresis band(hb) 0.4 A 

Dead time between switches 8µs 

Line frequency 50 Hz 

Mains voltage per phase 100 V 
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Fig. (4). Three phase supply currents (conventional SRF) 

 

a) Load current harmonic spectrum 

 

a) Supply current harmonic spectrum 

Fig. (5). Harmonic spectrum for load and supply currents (peak values) 
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The bus voltage as shown in Fig. (6) is constant and equals to a preset value, 

400 volt. The maximum fluctuation observed is 20 volts, which is good agreement 

with the design value, where a voltage regulation ratio of ±5% was imposed. 
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Fig. (6). DC bus voltage 

 
It can be seen that the compensation results respect the IEEE 519 standard for 

Harmonics [11] (THD ≤5%). 

Figure (7) shows the phase shift between supply voltage and current. The 

supply current is in phase with supply voltage with unity power factor. Figures (8 

and 9) show the performance of active power filter with higher sampling frequency. 

New sampling frequency equals 25.6 kHz (Ts=39.0625µs). 
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Fig. (7). Voltage and supply current of phase A. 
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Fig. (8). Three phase supply currents (fsampling= 25.6 kHz) 

 

Fig. (9). Harmonic spectrum for supply current (fsampling= 25.6 kHz) 

Table (3). Compensation results for higher sampling frequency 

 

 

 

 

 

 
 

According to Table (1). and Fig.(4-9), the performance of the APF is 

improved with higher sampling frequency. As the sampling time decreases, the 

switching frequency increase and so the accuracy of calculation increases. Also this 

will increase the speed response of APF, and the harmonics caused by switching 

process will be higher than the highest frequency to be eliminated. But in this paper 

the max switching frequency is limited by 12.8 kHz, as it is depending on the 

sampling time which is adjusted taking into consideration the required closed loop 
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 THD % RMS supply currents 
Unbalance 

% 

Voltage 

Regulati 
on % 

 Phase 

“a” 

Phase 

“b” 
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“c” 

Phase 

“a” 

Phase 

“b” 

Phase 

“c” 

fsampling=12.8 

kHz 
4.83 4.89 3.23 13.7 13.8 13.8 1 4.08 

fsampling=25.6 

kHz 
2.3 1.74 2.14 13.5 13.48 13.42 0.59 3.58 

 



20 Mohamed R. Amer et al. 
 

 

computation time of DSP. So, the only method to reduce the sampling time is 

minimizing the calculations efforts in the reference detection method 

To evaluate the modifications of SRF scheme, the control system is 

simulated. And to show the execution time of the control scheme, the software is 

compiled to DSP control Board (TMS320F2812 eZdsp). Table (2) shows the delay 

time (the required execution time) of SRF software. 

 
Table (2). Compensation results 

 

 THD % RMS supply currents 
Unbalance 

% 

Voltage 
Regulation 

% 
 Phase 

“a” 
Phase 
“b” 

Phase 
“c” 

Phase 
“a” 

Phase 
“b” 

Phase 
“c” 

Without 
APF 

19.56 19.66 21.63 12.6 12.65 11.4 8 7.2 

With 
APF 

4.83 4.89 3.23 13.7 13.8 13.8 1 4.08 

 
Table (4). Execution time of SRF software 

 

Task Execution time (µ sec) 

Measurements and A/D conversion 7 

Rescaling calculation* 13 

Detection method(SRF) 50 

Modulation switching method 15 

Total execution method 85 

*Rescaling calculations: conversion the measured variables to their actual values. 

 

 

5. Simplification of DC Bus Control Loop 

The first modification in the control scheme is changing the dc bus control Loop. A 

PI controller is used also to regulate the DC bus voltage to its reference value and 

compensates for the inverter losses. A low pass filter is used to filter the ripples in 

the feedback path of the DC link voltage. The filtering of DC voltage ensures that 

power transfer between the DC bus of the inverter and supply takes place only at 

fundamental frequency and not as a result of harmonic frequency. To compensate 

the inverter losses and maintaining the DC bus, the demanded current (ILoss) is added 

to the extracted dc components ILdcQ
+. And so, the calculations can be cancelled to 

convert the error command signal of the dc bus control loop to three phase currents, 

pure sinusoidal waveforms and in phase with the three phase supply, and adding 

them to the positive sequence fundamental components of the load currents to get 

the reference supply currents. Figure (10) and equations 6 and 7 show the 

modification of the dc bus control loop. 
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Fig. (10). Block diagram for Simplified SRF method 

 

 i +   cos  t − sin  t  0  
 L 1R  = 1 1 

 
 

 i +  
 

sin  t cos  t 
 i 

+  
+ I  (6) 

 L 1R    1 1     LdcQ Loss  

  
 

1 0   
i +   

 
 

  L 1Ra 
+    1 


i +  

i 
L 1Rb 

= 
+ 

 − − 2 

i  

L 1R  +  
 

(7) 

i    L 1R  

  L 1Rc       1 3 
  

 − 
2  

 
  

 

Figure (10) shows that the calculation efforts can be cancelled in the block of 

dq/abc (dashed line) to convert the losses current into three phase sinusoidal currents 

in phase with the supply voltages. And so, the losses current can be added directly to 

the qdc components of the load current. 

Figures (11 and 12) as well as table (5), show the simulation results of the 

Simplified SRF method. Table V shows the improvement in compensation results of 

the simplified control scheme, and this is because that, the reducing of calculations 

minimizes the percentage error in the generated reference current. As the cancelled 

block which concerns with the synchronization with supply voltages; doesn’t 

generate three phase signals typically in phase with the generated signals which 

represent the active components of the load currents. This error in phase-shift will 

affect the accuracy of reference signal. While, in the simplified SRF the losses 

current signal which represented by a dc signal added to another dc signal (qdc).And 

so, the error due to the difference in phase shift in SRF can be cancelled. 
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Table (5). Compensation results (simplified SRF) 
 

 THD % RMS supply currents 
Unbalance 

% 

Voltage 
Regulation 

% 

 Phase 
“a” 

Phase 
“b” 

Phase 
“c” 

Phase 
“a” 

Phase 
“b” 

Phase 
“c” 

Without 
APF 

19.56 19.66 21.63 12.6 12.65 11.4 8 7.2 

SRF method 4.83 4.89 3.23 13.7 13.8 13.8 1 4.08 

Simplified 

SRF 
method 
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Fig. (11). Three phase supply currents (Simplified SRF) 

 

 

Figure (12) shows the phase shift between supply voltage and current. The 

supply current is in phase with supply voltage with unity power factor. 
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Fig. (12). Voltage and supply current of phase A (Simplified SRF) 

 
 

The software is tested to show the effect of this modification on the execution 

time as shown in Table (6). 
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Table (6). Execution time of simplified SRF software 
 

Task Execution time (µ sec) 

Measurements and A/D conversion 7 

Rescaling calculation 13 

Detection method(SRF) 30 

Modulation switching method 15 

Total execution method 65 

 

It can be seen the effect of this modification on reducing the execution time 

of SRF method, and so the sampling time can be reduced to get more accurate 

reference signal. 
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Fig.(13). Dc bus voltage (Simplified SRF – Vdc ref=380) 

 
6. Simplification of SRF Control Scheme without Load Current Sensors 

In this section, a new control system is presented based on the theory of SRF 

detection method. In case of full compensation of all non active components of 

current, the SRF can be simplified to extract only the positive sequence component 

of current. Figure (14) shows the basic block diagram of implementation the SRF 

method in real time systems. The factors K1 and K2 represent the gains of the used 

transducers. To achieve an accurate operation of the hysteresis modulator, it is 

important to make sure that these gains (K1 and K2) are identical. Because the gain 

K1 affects the value of reference supply current and the gain K2 affects the value of 

actual supply current. But making these gains identical in real time system is very 

difficult. The proposed modification of the control system is implementing the SRF 

without load current signals and using only the supply current signals for both 

extracting the reference current signal and as a feedback of actual supply currents. 

Figure (15) shows the new control scheme block diagram. 
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Fig. (14). Block diagram for SRF with load and supply current sensors 

 

 

Fig. (15). Block diagram for SRF without Load current sensors 

 
Using of the supply currents sensors, only in the control scheme, overcomes 

the problem of non identical transducers gains and their effect on the two inputs of 

the hysteresis modulator. The SRF is used to extract the fundamental active 

components of the supply current. And the losses of the inverter are presented in 

terms of the variation of the dc bus voltage .To compensate the losses and 

maintaining the dc bus voltage constant the demand current (I Loss) is added to the 

positive sequence fundamental frequency component(qdc
+). The optimized new 

control scheme is simulated under MATLAB/SIMULINK to validate the 

effectiveness of its theory. 

Figure (16) shows the dc bus voltage for the new control system. It is noticed 

a high fluctuation (70 volts) in dc bus voltage which may lead to unstable operation 

of APF. 
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Fig. (16). DC bus voltage (SRF without Load current sensors) – Vdc ref=320 

 
The high fluctuation in the dc bus voltage is occurred as the supply current is 

used to extract the reference signal, and also as a feedback current for the hysteresis 

modulator. A sample of supply current is decomposed to detect the load current 

fundamental active component. The losses of the inverter are drawn from the supply 

by adding the current I Loss to the fundamental current. 

In the next sample, the supply current is decomposed to load active current 

component and the losses supplied to the inverter, and the dc bus voltage hasn’t 

reached yet to the required reference value and this means the control system will 

add a new losses current to the reference supply current. After many sample the dc 

bus will be higher than the reference value, and this means the losses current is to be 

injected to the supply, by subtracting it from the reference supply current, but the 

fundamental component of the supply current is containing the fundamental 

component of the load current and losses that are supplied to the inverter in the 

previous samples. Subtraction the new losses current will not decrease the reference 

current to its required value, and this will lead to high reference current and the 

controller will force the inverter to draw current from the supply .And so, the  

voltage of dc bus voltage increases again. This accumulation of losses causes a high 

fluctuation of dc bus voltage and unstable operation of APF. 

To overcome this problem, the dc bus voltage control loop is sampled with 

lower rate than the sampling rate of supply current, i.e. 10 samples of current to one 

sample of dc bus voltage, and the lowering of sample rate give the system efficient 

time to supply the losses of the inverter without accumulation the losses in the 

supply current. 

Figure (17) shows the idea of multi-sampling rate system to overcome of the 

problem of instability of the system due to the accumulation of losses signal. The 

multi-sampling rates give the dc bus control loop the chance to reset itself. 
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Fig. (17). Block diagram for optimized SRF with multi-sampling rate system. 

 
Figure (18) shows the dc bus voltage with high sampling time (n*Ts), where 

n =13 with Ts =78.125 µsec. It can be seen that the ripple the dc bus voltage doesn’t 

exceed 10 volt(3%). Sampling rate (i) =78.125 µs and sampling rate (ii) ≈1 ms. 
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Fig. (18). DC bus voltage (Optimized SRF with multi-sampling rate system) 

 

 

If the sampling rate (i) = 39.0625 µs, the dc bus is regulated with 10 volts 

ripple when the sampling rate (ii) = 1msec. It is noticed that the sampling rate (ii) is 

constant and independent of sampling rate of the current. The highest harmonics order 

of the load currents to be eliminated is 1050 Hz. The ripple on the dc bus voltage is 
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mainly occurred by the harmonics components in the inverter current which is injected 

to the system to compensate the harmonics component in the load current. And so, the 

variations in the dc bus voltage can be detect with sample for each cycle of the highest 

frequency component (i.e. sampling time = 1/1000=1 ms). Figures (19 and 20) show 

the compensation results of optimized SRF with multi-sampling rate system. From the 

previous figure, it can be seen the effectiveness and stability of the new control 

scheme. Table (7) shows that the compensation complies with power quality standards 

for voltage harmonics, regulation and unbalanced currents. 
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Fig. (19). Three phase supply currents (Optimized SRF with multi-sampling rate system) 
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Fig. (20). Voltage and supply current of phase A (Optimized SRF) 
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Table (7). Compensation results (optimized SRF) 
 

 THD % RMS supply currents  
Unbalance 

% 

Voltage 

Regulation 
% 

 Phase 
“a” 

Phase 
“b” 

Phase 
“c” 

Phase 
“a” 

Phase 
“b” 

Phase 
“c” 

Without 
APF 

19.56 19.66 21.63 12.6 12.65 11.4 8 7.2 

SRF method 4.83 4.89 3.23 13.7 13.8 13.8 1 4.08 

Simplified 

SRF 
 

3.36 

 
4.02 

 
4.05 

 
13.13 

 
13.12 

 
13.09 

 
0.15 

 

3.5 

Optimized 

SRF 
 

2.09 

 
2.4 

 
2.21 

 
12.53 

 
12.55 

 
12.55 

 
0.1 

 

2.8 

 

It can be seen that the improving of APF performance with the optimized 

control scheme compared with both SRF and modified SRF methods especially in 

reducing THD and rms values of supply currents. Figure (21) shows the reference 

current for: active fundamental component in the load current “Iref (ILR)”, new 

optimized SRF method “Iref (optimized SRF)”, and SRF method. It is noticed that 

the reference currents for SRF and Optimized SRF are higher than the active 

fundamental component of the load current as these currents contain the losses 

current that the mains have to supply it .But it can be noticed that the reference 

current in case of optimized SRF is lower than the SRF method as the reference 

signal in optimized SRF is extracted from supply current, while in SRF the reference 

signal is extracted from load current. And surely, the THD of the measured signal 

affects on the accuracy of reference signal .And it obviously that the reference signal 

in optimized SRF (THD of measured signal =2.09 %) is more accurate than the 

reference signal in SRF (THD of the measured signal 19.56 %).So, the accuracy of 

the reference supply signal plays a great role in improving the performance of active 

power filter. 
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Fig. (21). Reference supply currents (Optimized SRF) 

 
Also the software is tested to show the effect of this modification on the 

execution time as shown in Table (8). 

 
Table (8). Execution time of optimized SRF software 

 

Task Execution time (µ sec) 

Measurements and A/D conversion 5 

Rescaling calculations 8 

Detection method( optimized SRF) 22 

Modulation switching method 15 

Total execution method 50 

 

It can be seen that the effect of this modification on reducing the execution 

time of SRF method, and so the sampling time can be reduced to get more accurate 

reference signal. Finally, the advantages of the new optimized SRF method can 

summarize in some points includes: Fewer required current transducers (only supply 

current transducers),more accurate reference current signal (less losses and better 

compensation results),overcome the problem of different transducers gains (K1 and 

K2), and more simplicity of calculations results in less execution time of software. 

 

7. Conclusion 

In this Paper, two modifications of the SRF detection control method of the shunt 

APF are presented. The system complexity is reduced by introducing a simple DC 

bus voltage control loop that reduces the program execution time. There is no need 

to have load current sensors under the same operating conditions to guarantee the 

same performances. The execution time and THD for the source currents, are 

compared for each modification alone, together (optimized scheme), with the 

conventional SRF scheme. The simulation results demonstrate that the optimized 
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scheme gives the lowest execution time (50 µsec). This means the fastest response, 

compared to (85 µsec) for the conventional SRF scheme. This gives, also, the most 

better THD (2.09 %), compared to THD (19.56 %) of the conventional SRF scheme. 

The main observation of simulation results is that; the most acting factor 

which affects the performance of APF, is the reference current detection method and 

its flexibility for different load conditions. As well as, the number of filters and 

calculations in detection method and its accuracy in generating the reference 

currents with lower sampling frequency. 
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APPENDIX A: 

The unbalance is only in magnitude, which can be measured for the 3-  systems as 

follows:-    
(R − R )

2 
+ (R − R )

2 
+ (R − R )

2
 

% Unbalance =   m a m b m c  

Rm 

* 100% 

Where Rm is the mean resistance. 
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 ةدسن لها  ةكلي اهرة قل ا  ة امع ج  ةيب هركل ا  تآلالا  و  وىقل ا  مسق
 

 

 (م8102/8/0  يف  لنش  ل  ل بق و  ؛ م8108/6/82  يف  لنش  ل  مدق )
 

 

ة لقدرا  ةدوج  لشاكمل  ياحلال   ل احل  يه  (sFPA)ةيز ااملتو  لفعالةا  ةدرق ال  تاح مرش  تربعت   
  

 ة رطيسال  تطاطخم  نم  ةدحاو  APF.  ـلل  يمل سال  ل يغشتلل  حملفتاا  لكلمةا  يه  ةيلرجعما  ةيفقاالتو  ف كش  .ةيبرهالك

 ديدين ج   ن   لعدي ت ضرع  يتم  ،قةرالو ذهه يف )SRF(. نم ازملتا يلرجعما ارطإل ا وه APFs   ـل ةرهش رألكثا ف شالك

  DC.  ـال د ه ج  يف  مك حلتا قةل حل ديدج ةرطيس ططخم لاخإد قيرط نع يتم ل وألا ل لتعديا ،)SRF(  ـال ةيرظن يف

 عارشالستا ةزهجأ امدخ ستاو ياحلال   ل ماحل  عارشستا وند  SRF ذيفنت  ي ثانال  ل لتعديا جنازإ يتمو

 ل يل تق و  ، بةاق رل ا نظام يطسبت ىلع لمتع،)SRF( ةيديلقلتا ةيرظ لنا مع نةرملقاا ب ،تيناسحلتا ذهه .قطف  درصامل ار يلت

   ام دخ باست ك لذو ،ةاملاكح ا جئ نتا تء اجو .نظامال ةفلتك نم داحلو ،APF   ء اأد ن   ستحو ،نظاملل التأخري تقو

SIMULINK / MATLAB، يف اهحجنا و ،حقرتامل ةرطيسال ططخم ل عديت ةطساب و ى ودج تبإثبا 

 .ةداملول  ةيرجعم  ةشارإ  ةقد  ةدايزو  ،  ةيالعامل  ةدواجل  يريمعا  ةيبلت


