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Abstract 

The increasing demand on high rating power supply in distribution system will 

cause the conventional inverter topology, knows as Six Step Voltage Source 

Inverter (SSVSI), and is not suitable to be applied as Active Power Filter (APF). 

In this case, Multilevel Inverter (MLI) is generally the best suitable inverter for 

APF but not all types of MLI can be uses for high voltage application. Among 

MLIs, Cascaded H-Bridge (CHB) topology is one if the best choices since it is 

capable to produce output voltage more than twice amount of DC source. 

Moreover, CHB MLI topology uses less power devices and simple in design. In 

its controller Low Pass Filter (LPF) is the common method used in harmonic 

extraction. This conventional method is facing various problems especially 

additional need for Phase Lock Loop (PLL) algorithm, slow in transient and 

steady state responses. A new filtering method is introduced to overcome this 

problem namely Self Tuning Filter (STF). This paper presents the performance 

evaluation of CHB MLI for APF using STF as a harmonic extraction. The model 

has been developed and verified in MATLAB/Simulink. Based on the results, 

harmonic extraction using STF shows better compare than the conventional LPF 

and yet both algorithms produce Total Harmonic Distortion (THD) below than 

5% as defined as the permissible value stated in IEEE 519. 

Keywords: Multilevel Inverter, Shunt Active Power Filter, Total Harmonic 

Distortion, Self-Tuning Filter, Low Pass Filter 
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1. Introduction 
Power quality is a general term used to represent the interaction of electrical power 

with electrical equipment. It is defined in the IEEE 100 Authoritative Dictionary of 

IEEE Standard Term as the concept of powering and grounding sensitive 

equipment in a manner that is suitable to the operation of that equipment. Since late 

1980s power quality problem has become priority in the distribution system. There 

are three parties that concern about power quality such as utility companies, 

equipment manufacturers and electric power consumers. The characteristics of the 

power quality of the AC power system are divided into two, which are Total 

Harmonic Distortion (THD) and Power Factor (PF) [1]. Besides, there are two 

power quality terms widely used in power systems. First, it is called as good power 

quality, which can be used to define a power supply that is always available, 

consistently within the voltage and frequency tolerance, and then any load 

connected to it will run smoothly and efficiently.  In addition, having a pure noise-

free sinusoidal wave shape is one of the characters of the good power quality. 

Meanwhile, the poor power quality in power system is defined when the load 

connected to it fails or has a reduced lifetime and efficiency of the electrical 

installation. Besides, poor power quality can affect the accuracy of utility metering 

and the equipment in use is vulnerable to damage or service disturbance which will 

cause maloperation of equipment and premature failure [2-4]. 

Harmonic distortion is caused by non-linear loads that connected to the power 

system. It has gaining endless attention due to the increasing of non-linear loads 

used in daily life. The voltage and current harmonics are coming from power 

electronic devices.  They have been widely used in electrical component such as 

chopper, rectifier and cyclo-converter. These non-linear loads affect the flow of 

power by drawing currents only during certain intervals of the fundamental period. 

When the supplied current is not drawn linearly as in sinusoidal waveform, it will 

draw higher percentage of harmonic distortion. Harmonic also can be observed 

when the current not in sinusoidal pattern although the voltage supply is in sine 

wave. The example of non-linear loads that produce high harmonic distortion are 

transformers, arc furnaces, variable frequency drives and equipment like computers 

and copy machines [5-6]. 

IEEE Standard 519-2014, “IEEE recommended Practice and Requirements for 

Harmonic Control in Electrical Power System” provides a guide line, limitation and 

procedures outlined for applying harmonics limits in power systems. This standard 

is an ordinary standard, which is applied to each type of static power converters 

used in industrial power systems. It briefly explains the THD of current drawn must 

be below 5% and harmonic for single component must not exceed than 3%. IEEE 

519-2014 will ensure that multiple customers are always producing the less amount 

of harmonic voltage. However, this standard is not covering the effect of radio 

frequency interference. In power system, filtering is very important to protect the 

consumer from an inadequate supply voltage quality. Normally, the nonlinear loads 

generate harmonic current, distorting the voltage waveform. There are two types of 

harmonic elimination, which can be done by Passive Power Filter (PPF) and Active 

Power Filter (APF). PPF is a simple filter that consists of four component made by 

the passive elements such as capacitance, inductance, damping resistor and 

transformer. PPF is a filter that has no active component; thus, it does not need 

additional power supply for its own operation. In addition, previous studies state 
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those PPFs not only filter current components but are also source of reactive power 

that can be used for compensation [7-8].  

The increasing demand on high rating power supply in distribution system will 

cause the conventional inverter topology, which is Six Step Voltage Source Inverter 

(SSVSI) (Fig. 1) not suitable for APF. In this case, MLI is the most suitable inverter 

for APF but not all types of MLI can be used for high voltage application. CHB 

topology is a better choice than other MLIs because it is capable to produce output 

voltage more than twice the amount of DC source. Moreover, this topology uses 

less power device and simple in design.  However, on the other hand, CHB 

topology is facing a key problem on voltage unbalance of DC-link capacitor, which 

leads to bad performances in process of compensation and unequal stress of 

semiconductor devices. In additional, more complicated problem occurs by 

maintaining the voltage of DC-link capacitor if the CHB MLI produces more level 

of output voltage [9]. 
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Fig. 1. Conventional six-step inverter based SAPF 

 

Therefore, this paper presents evaluation performance of CHB MLI by using 

two different type of harmonic extraction namely Low Pass Filter (LPF) and Self-

Tuning Filter (STF) used in Shunt APF (SAPF). Both of harmonic extraction will 

used the same switching algorithms and DC link capacitor algorithms, which are 

Space Vector Pulse Width Modulation (SVPWM) and PI Controller algorithms 

respectively. Also, both harmonic extraction algorithms are tested under steady 

state and dynamic state conditions, where under steady state condition the THD of 

line current will be compared and under dynamic state condition the transient 

response will be compared. 

  

2. Multilevel Inverter in SAPF  
The multilevel inverter (MLI) has been presented since 1975 as alternative in 

producing medium and high voltage for several applications. The main purpose of 

MLI is to synthesize a near sinusoidal voltage from several levels of DC voltages. 

As the number of levels increases, it will provide a staircase wave that approaches 

a desired waveform, hence the harmonic distortion of the output wave will be 

decreased. MLI comes with three types, which are Diode Clamped MLI, Flying 

Capacitors MLI and Cascaded H-Bridge MLI. Based on current scenario of APF, 

most are using SSVSI, which is based on six switches and at the same time only 
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capable to be used in low and medium voltage applications. Among MLI, only 

CHB can operate in high voltage application due to its capability to produce output 

voltage twice than DC input. The advantages of CHB MLI in high voltage 

application are transformer less, more economical, capable to produce low 

harmonic output current, high efficiency for fundamental frequency, capable to 

work under high switching frequency, and reduce voltage stresses across switches. 

The increasing number of H-bridges will synthesize output waveform to add more 

steps in output voltage which can produce a staircase wave to be approaching the 

sinusoidal wave with minimum harmonic distortion. Fig. 2 shows the CHB MLI 

configuration in SAPF [10-14]. 
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Fig. 2. CHB MLI configuration in SAPF 

 

3. Control Algorithms 
There are three main algorithms involved in operation of APF, which are harmonic 

extraction, DC link capacitor, and switching algorithm. Each algorithm was 

designed and develop using MATLAB/Simulink tool. Harmonic extraction 

algorithm, also known as reference current algorithm, intentionally produces the 

reference signal current (iref) used to generate the switching signal for inverter. DC 

link capacitor algorithm is used to maintain voltage at capacitor on certain desired 

value to make the inverter works as APF, which produces the current injected to 

the PCC. Fig. 3 shows the control algorithms using different harmonic extraction 

techniques, which are LPF and STF. 
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Fig. 3. Low Pass Filter (LPF) and Self Tuning Filter (STF) in SAPF 
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3.1 Harmonic extraction 
The conventional technique used in APF for harmonic extraction algorithm is Low 

Pass Filter (LPF). The major drawback using LPF is high value of percentage error 

to be produced in phase and magnitude of the harmonic components, which 

contribute to mitigation to only high order harmonic components. Due to the 

drawback of LPF, Self-Tuning Filter (STF) is introduced to overcome the time 

response issue in transient and steady state conditions in the distribution power 

system. The advantages of the STF besides working well in steady and transient 

state conditions, it does not require PLL, no unity gain and phase delay at the 

fundamental frequency component and easy to implement in digital or analogue 

control system. The modification of the harmonic extraction from LPF to STF will 

significantly improve the performance of SAPF 

 

3.1.1 Low Pass Filter (LPF) 
The capability of LPF is to allow lower frequency below than a selected cutoff 

frequency through the filter and block frequencies of higher than the cutoff 

frequency.  The Butterworth LPF is used in this research due to its advantages such 

as a smooth passband and stopband, working capability in high order and the lowest 

dispersion characteristic. The transfer function of generalized form of frequency 

response for nth order Butterworth LPF shows in (1), where n is order of the filter, 

ω is the passband frequency, ωc is the cutoff frequency and ε is the maximum 

passband gain. The quality factor or the damping ratio for Butterworth LPF is set 

to 0.707. The order of Butterworth LPF can be determined using normalized 

Butterworth equation as stated in (2), in which the equation uses the real 

coefficients to be multiplied by the pole pair written in complex conjugates. For the 

second order Butterworth LPF with the cutoff frequency of 50Hz, the transfer 

function can be written as stated in (3).  

𝐻(𝑠) =
1

√1 + 𝜀2(
𝜔
𝜔𝑐
)2𝑛

 
(1) 

Where,  

𝜔𝐶 = 2𝜋𝑓𝐶  

 

𝐵𝑛(𝑠) =

{
  
 

  
 

∏[𝑠2 − 2𝑠 cos (
2𝑘 + 𝑛 − 1

2𝑛
𝜋) + 1] 

𝑛
2

𝑘=1

;  𝑛 = 𝑒𝑣𝑒𝑛

(𝑠 + 1)∏[𝑠2 − 2𝑠 cos (
2𝑘 + 𝑛 − 1

2𝑛
𝜋) + 1]

𝑛−1
2

𝑘=1

; 𝑛 = 𝑜𝑑𝑑

 (2) 

 

For fc = 50Hz, ωc = 312.4 rad/s with n = 2 (even) 

 

𝐵2(𝑠) =∏[𝑠2 − 2𝑠 cos (
2 + 2 − 1

2(4)
𝜋) + 1] = 𝑠2 − 1.414𝑠 + 1

1

𝑘=1

 

 

Transfer function for second order Butterworth  
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𝐻2(𝑠) =
1

𝐵2(𝑠)
|𝑓𝑐 = 50𝐻𝑧 

𝐻2(𝑠) =
𝜔2

𝑠2 − 1.414𝜁𝜔𝑠 + 𝜔2
=

97594

𝑠2 − 312𝑠 + 97594
 

(3) 

 

The bode plot frequency response of the Butterworth LPF is shown in Fig. 4 with 

the order value of nth is set from 1 to 10. The cutoff frequency of the Butterworth 

LPF is 100π rad/s or equal to 50Hz as the fundamental frequency of supply. Thus, 

the harmonic component above than the cutoff frequency will be mitigated. 

Therefore, only harmonic component at the fundamental frequency component will 

remain. Based on (3) and (4), the increasing of order value of nth in Butterworth 

LPF will increase the complexity of the transfer function equation even though the 

shape of magnitude will approach the ideal characteristic of LPF. Thus, this will 

affect the time response due to calculation process.   

  
(a) (b) 

 

Figure 4. Frequency response of Butterworth LPF in SAPF: (a) magnitude 

and (b) phase 

 

3.1.2 Self Tuning Filter (STF) 
Similar function with LPF, STF is used to extract the fundamental component of 

load current in d-q reference frame. Since the load current of d-q needs to be filtered 

the equation of synchronous frame can be written as stated in (4), where  𝐼𝑑𝑞(𝑡) 

and 𝐼𝑑𝑞(𝑡) represent the instantaneous signals of input and output of the STF filter. 

By using the Laplace Transformation, (4) can be written as a transfer function stated 

in (5). 

𝐼𝑑𝑞(𝑡) = 𝑒𝑗𝜔𝑡∫𝑒−𝑗𝜔𝑡 𝐼𝑑𝑞(𝑡)𝑑𝑡 (4) 

𝐻(𝑠) =
𝐼𝑑𝑞(𝑠)

𝐼𝑑𝑞(𝑠)
=
𝑠 + 𝑗𝜔

𝑠2 + 𝜔2
 (5) 

 

The constant K needs to be added in (5), in order to limit the magnitude as possible 

to reach unity value at the cutoff frequency of the transfer function and at the same 

time phase delay of the transfer function will be equal to zero at the cutoff 

frequency of the transfer function. The transfer function after adding K can be 

written as 
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𝐻(𝑠) = 𝐾 [
(𝑠 + 𝐾) + 𝑗𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2
] =

𝐼𝑑𝑞(𝑠)

𝐼𝑑𝑞(𝑠)
 (6) 

 

Expression (6) can be expanded into real and imaginary forms as stated in (7), (8) 

and (9).  

𝐼𝑑(𝑠) + 𝑗𝐼𝑞(𝑠)

𝐼𝑑(𝑠) + 𝑗𝐼𝑞(𝑠)
= 𝐾 [

(𝑠 + 𝐾) + 𝑗𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2
] (7) 

 

𝐼𝑑(𝑠) + 𝑗𝐼𝑞(𝑠) = (
𝐾(𝑠 + 𝐾)

(𝑠 + 𝐾)2 +𝜔𝑐
2
+

𝑗𝐾𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2
) (𝐼𝑑(𝑠)

+ 𝑗𝐼𝑞(𝑠)) 

 

(8) 

𝐼𝑑(𝑠) + 𝑗𝐼𝑞(𝑠) =
𝐾(𝑠 + 𝐾)

(𝑠 + 𝐾)2 + 𝜔𝑐
2
𝐼𝑑(𝑠) −

𝐾𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2
𝐼𝑞(𝑠)

+
𝐾(𝑠 + 𝐾)

(𝑠 + 𝐾)2 + 𝜔𝑐
2
𝑗𝐼𝑞(𝑠) +

𝐾𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2
𝑗𝐼𝑑(𝑠) 

(9) 

 

By equating both left and right sides of (9) based on real and imaginary forms, the 

following expression can be obtained:  

𝐼𝑑(𝑠) =
𝐾(𝑠 + 𝐾)

(𝑠 + 𝐾)2 + 𝜔𝑐
2
𝐼𝑑(𝑠) −

𝐾𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2
𝐼𝑞(𝑠) 

 

(10) 

𝐼𝑞(𝑠) =
𝐾𝜔𝑐

(𝑠 + 𝐾)2 + 𝜔𝑐
2
𝐼𝑑(𝑠) +

𝐾(𝑠 + 𝐾)

(𝑠 + 𝐾)2 + 𝜔𝑐
2
𝐼𝑞(𝑠) (11) 

 

By combining (10) and (11), the d-q reference current can be expressed as 

[
𝐼𝑑(𝑠)

𝐼𝑞(𝑠)
] =

𝐾

(𝑠 + 𝐾)2 + 𝜔𝑐
2
[
(𝑠 + 𝐾) −𝜔𝑐
𝜔𝑐 (𝑠 + 𝐾)

] [
𝐼𝑑(𝑠)

𝐼𝑞(𝑠)
] (12) 

 

If     𝑨 = [
(𝑠 + 𝐾) −𝜔𝑐
𝜔𝑐 (𝑠 + 𝐾)

] than |𝑨| = (𝑠 + 𝐾)2 + 𝜔𝑐
2. Hence, (12) can be 

simplified as 

[
(𝑠 + 𝐾) 𝜔𝑐
𝜔𝑐 (𝑠 + 𝐾)

] [
𝐼𝑑(𝑠)

𝐼𝑞(𝑠)
] = 𝐾 [

𝐼𝑑(𝑠)

𝐼𝑞(𝑠)
] 

 

(13) 

By separating 𝐼𝑑(𝑠) and 𝐼𝑞(𝑠) component in Equation 13, the equation of 𝐼𝑑(𝑠) and 

𝐼𝑞(𝑠) can be written as shown in (14) and (15). Whereby, 𝐼𝑑(𝑠) and 𝐼𝑞(𝑠) are the 

input signals meanwhile 𝐼𝑑(𝑠) and 𝐼𝑞(𝑠) are the output signals from the STF. Fig. 

5 shows the detailed block diagram of STF extracted from expression in (14) and 

(15). 

𝐼𝑑(𝑠) =
1

𝑠
(𝐾[𝐼𝑑(𝑠) − 𝐼𝑑(𝑠)] − 𝜔𝑐𝐼𝑞(𝑠)) (14) 

  

𝐼𝑞(𝑠) =
1

𝑠
(𝐾[𝐼𝑞(𝑠) − 𝐼𝑞(𝑠)] − 𝜔𝑐𝐼𝑑(𝑠)) (15) 
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Fig. 5. Block diagram of STF 

 

The constant value K or also known as the selectivity parameter will affect 

performance of the STF as shown in Fig. 6 for range of K from 20 to 100. Based 

on the magnitude and phase of bode plot, the cutoff frequency of the STF is 100π 

rad/s or equal to 50Hz as the fundamental frequency of supply. Therefore, the 

harmonic component above than the cutoff frequency will be mitigated and only 

the fundamental component remains. It is noticeable that the decrement of K in 

phase will make the shape of frequency response to approach the ideal 

characteristic of STF. By reducing the value of K, the fundamental component 

obtained from the distorted load current will not having phase delay and amplitude 

change. This is because the smaller value of K will increase the filter selectivity in 

STF.  

  

(a) (b) 

Fig. 6. Frequency response of the STF in SAPF: (a) magnitude and (b) phase 

 

3.2 DC Link Capacitor 
A DC link capacitor, Cdc is used as the storage element of the SAPF, which works 

continuously in a charged or discharge condition of voltage from power system to 

the load. The stability of SAPF is depending on ability of voltage balancing 

algorithms to maintain the DC voltage at the DC link capacitor closer to the 

reference value of the capacitor voltage. If the voltage below than the reference 

value SAPF could not operate accordingly to mitigate the harmonics. The 

instantaneous reference energy of storage Wdc,ref  shows in (1) based on the 

instantaneous reference voltage drop across the DC link capacitor Vdc,ref.  The value 

of DC link capacitor needs to be selected appropriately, in order to control 

effectively the amplitude voltage fluctuations across DC link capacitor. 
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𝑊𝑑𝑐,𝑟𝑒𝑓(𝑡) =
1

2
𝐶𝑑𝑐𝑉𝑑𝑐,𝑟𝑒𝑓

2 (𝑡) (16) 

 

The change of instantaneous energy of DC link capacitor within period one cycle 

shows in (17), in which the load current will charge and discharge the DC link 

capacitor at the steady state condition. Therefore, by using energy balance concept, 

the charge of the capacitor energy is equal to the reactive and harmonic of the load 

current as stated in (18). Be rearranging (18), the minimum size of DC link 

capacitor can be written in (19), where ΔVdc is the maximum or minimum DC bus 

capacitor voltages, Vdc,ref  is the DC bus capacitor voltage reference, Vs is the RMS 

value of source voltage and ΔIL is the peak RMS value of the reactive and harmonic 

load current. 

Δ𝑊𝑑𝑐(𝑡) = 𝑊𝑑𝑐,𝑟𝑒𝑓(𝑡) −𝑊𝑑𝑐(𝑡) (17) 

 
1

2
𝐶𝑑𝑐[Δ𝑉𝑑𝑐

2 − Δ𝑉𝑑𝑐,𝑟𝑒𝑓
2 ] =

1

2
√2𝑉𝑠Δ𝐼𝐿

𝑇

2
 (18) 

  

𝐶𝑑𝑐 ≥
√2𝑉𝑠Δ𝐼𝐿𝑇

2[Δ𝑉𝑑𝑐
2 − Δ𝑉𝑑𝑐,𝑟𝑒𝑓

2 ]
 

(19) 

 

CHB MLI SAPF for three-phase three-wire system uses six DC-link capacitors, 

which is controlled by PI controller in each of DC link capacitor connected to each 

H-Bridge inverter. Let Kp and Ki are set to 0.8 and 8, respectively, so that voltage 

drop in each capacitor either in the transient and steady state conditions can be 

controlled. By adding all DC link capacitor, n = 6, which is the total DC link 

capacitor voltage used in CHB MLI SAPF, hence, the average DC link capacitor 

voltage can be determined. 

 

𝑉𝑑𝑐,𝑎𝑣𝑒 =
∑ 𝑉𝑑𝑐,𝑛𝑛

𝑛
   

(20) 

 
3.3 Space Vector Pulse Width Modulation (SVPWM) 
SVPWM is generally popular because of several features such as good utilization 

of DC link voltage and low current ripple. These features make SVPWM suitable 

for use in high voltage applications. However, this technique is quite complicated 

due to the process to formulate the sector, table requirements and the switching 

intervals for all vector positions. Despite of this complexity, the designed algorithm 

is easy to apply in the hardware implementation. SVPWM is also known as an 

alternative and popular control method to determine the switching pulse width and 

their position. The fact that there is a degree of freedom of placement of the space 

vector in the switching cycle in SVPWM contribute to improve the harmonic 

performance in MLI. When compared to SPWM, SVPWM obtains better voltage 

ratio value and can produce greater maximum peak output voltage. 
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Fig. 7. Principle of SVPWM 

 

Fig. 7(a) shows the principle of SVPWM representing three-phase output voltage 

of the inverter illustrated in space vector diagram, which consists of six sectors and 

the resultant space voltage in sector I. The detailed phasor diagram of the space 

voltage vector ( 𝑣 ) shown in Fig. 7(b) and can be written in (21), where 𝑡𝑧, 𝑡𝑎 and 

𝑡𝑏 are the respective times for applying zero vector ( 𝑣𝑧), and two adjacent vectors 

( 𝑣𝑎 and 𝑣𝑏). 𝑇 is the sampling time for one cycle period as stated in (22). 

 

𝑣 = 𝑣𝑎
𝑡𝑎
𝑇
+ 𝑣𝑏

𝑡𝑏
𝑇
+ 𝑣𝑧

𝑡𝑧
𝑇

 
(21) 

  

𝑇 = 𝑡𝑎 + 𝑡𝑏 + 𝑡𝑧 (22) 

 

Space voltage vector, 𝑣 from (21) can be expressed into a rectangular form as stated 

in (23), where the voltage components in scalar quantity can be written as stated in 

(24) and (25). 

𝑣 = 𝑣𝑑 + 𝑗𝑣𝑞  (23) 

  

𝑣𝑑 = 𝑣𝑎
𝑡𝑎
𝑇
+ 𝑣𝑏

𝑡𝑏
𝑇
cos(60°) 

(24) 

  

𝑣𝑞 = 𝑣𝑏
𝑡𝑏
𝑇
sin(60°) 

(25) 

Based on (24) and (25), the voltage components vd dan vq that consist of Amplitude, 

V and Angle, θsec can be written as  

 

𝑣𝑑 = 𝑉 cos(𝜃𝑠𝑒𝑐) (26) 

  

𝑣𝑞 = 𝑉 sin(𝜃𝑠𝑒𝑐) (27) 

 

Hence, from (26) and (27), the simplified forms of Amplitude, V and Angle, θsec 

respectively, are given by 

q

d

v3

(010)

v2

(110)

v1

(100)

v6

(101)

v5

(001)

v4

(011)

v0

(000)

v7

(111)

II

III

IV

V

VI

I
v

 

q

d

vq

vd

vq
vb

tb

T

va

ta

T

sin (60o)vb

tb

T
60o

cos (60o)vb

tb

T

vd

vz

60o

v=V     

    

 
(a) Principle of SVPWM (b) Resultant space voltage vector 
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𝑉 = √(𝑣𝑑
2 + 𝑣𝑞

2) 
(28) 

  

𝜃𝑠𝑒𝑐 = tan−1 (
𝑣𝑑
𝑣𝑞
) 

(29) 

 

Since, the space voltage vector in sector I, the Angle (θsec) can be ranging from 0 

to π/3. Based on (24) and (25), and when the adjacent of the voltage vector is equal, 

the magnitude is given by  

 

𝑣𝑎 = 𝑣𝑏 =
2

3
𝑉𝑑𝑐 

(30) 

 

By solving (24), (25) and (30), the on duration for applying voltage vector 

𝑣𝑎, 𝑣𝑏 and 𝑣𝑧can be calculated using (31), (32) and (33) respectively.   

 

𝑡𝑏 = √3
𝑣𝑞

𝑉𝑑𝑐
𝑇 

(31) 

  

𝑡𝑎 =
3𝑇

2𝑉𝑑𝑐
(𝑣𝑑 −

𝑣𝑞

√3
) 

(32) 

  

𝑡𝑧 = 𝑇 − (𝑡𝑎 + 𝑡𝑏) (33) 

 

4. Simulation Results and Analysis 
Both of LPF and STF as harmonic extraction algorithms for CHB MLI are 

designed, developed and verified though MATLAB/Simulink as shown in Fig. 8 

based on parameters stated in Table 1. The details of block control algorithms for 

both of STF and LPF are shown in Fig. 9(a), Fig. 9(b-i) and Fig. 9(b-ii) respectively.  

 

 
Fig. 8. MATLAB/Simulink simulation model. 
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Fig. 9 (a). Simulation model LPF based harmonic extraction. 

 

 

 

 

(i) (ii) 

Fig. 9 (b). Simulink model of STF based harmonic extraction. 

 

Table 1.  Parameters of SAPF 

 
Parameter Value 

Voltage source  400 Vrms 50 Hz 

Smoothing Inductor, Iapf  5 mH 

Capacitor Link, Cdc 3300 µF 400V (each) 

Line Inductor, Il 2 mH 

Switching frequency 20 kHz 

Resistive Load Rectifier + 20 Ω 

Inductive Load Rectifier + 50 mH 

(Series with 20 Ω) 

Capacitive Load 
Rectifier + 100 µF  

(Parallel with 20 Ω) 

 

The voltage supply for this experiment is using balanced sinusoidal source voltage 

as stated in expression below. 

  

𝑉𝑎𝑛 = 326 sin 100𝜋𝑡 (34) 

  

𝑉𝑏𝑛 = 326 sin(100𝜋𝑡 − 120°) (35) 

  

𝑉𝑐𝑛 = 326 sin(100𝜋𝑡 + 120°) (36) 
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(i) (ii) 

  
(iii) (iv) 

 

Fig. 10. LPF based harmonic extraction for inductive load at n=3: (i) three-phase line 

voltage, three-phase line current, three-phase load current and three-phase APF 

current, (ii) voltage and current at Phase A, (iii) THD of line current at Phase A and 

(iv) THD of load current at Phase A. 

 
Fig. 11. LPF based harmonic extraction for inductive load at n = 9: (i) three-phase 

line voltage, three-phase line current, three-phase load current and three-phase APF 

current, (ii) voltage and current at Phase A, (iii) THD of line current at Phase A (iv) 

THD of load current at Phase A. 

 

 

Fig. 10 and Fig. 11 show the results obtained according to LPF based harmonic 

extraction method for inductive load at filter order n of 3 and 9. Based on the results, 

THD for n = 3 reduces from 29.36% (load current) to 1.15% (line current). 

Meanwhile, for n = 9, the THD drops form 29.36% (line current) to 1.13% (line 

current). The highest number of n will perform better mitigation of harmonics due 

to load current.  

 

 

 

 

 

  
(i) (ii) 

  
(iii) (iv) 
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Fig. 12. STF based harmonic extraction for inductive load at K=40: (i) three-phase 

line voltage, three-phase line current, three-phase load current and three-phase APF 

current, (ii) voltage and current at Phase A, (iii) THD of line current at Phase A and 

(iv) THD of load current at Phase A. 

 

 

Fig.13. STF harmonic extraction for Inductive load at K=100: (i) three-phase line 

voltage, three-phase line current, three-phase load current and three-phase APF 

current, (ii) voltage and current at Phase A, (iii) THD of line current at Phase A and 

(iv) THD of load current at Phase A. 

 

Fig. 12 and Fig. 13 show the results obtained according to STF based harmonic 

extraction method for inductive load at selective parameter K 40 and 100. Based on 

the results, THD for K=40 reduces from 29.36% (load current) to 0.96% (line 

current). Meanwhile, for K=100 the THD drops from 29.36% (load current) to 

1.50% (line current). The lowest number of K will perform better mitigation of 

harmonics due to the load current.  

 

In additional, both of LPF and STF based harmonic extraction methods are tested 

with several of load, n for LPF and K for STF. The summarized performance of 

both algorithms are tabulated in Table 2 and Table 3 respectively.  From Table 2, 

the increased value of n in LPF will produce better percentage of THD of line 

current for all tested loads. Meanwhile for Table 3, the decreased value of K in STF 

will produce better percentage of THD of line current for all tested loads.  

 

 

 

  
(i) (ii) 

  
(iii) (iv) 

  
(i) (ii) 

  
(iii) (iv) 
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Table 2. Performance of LPF with several loads 

 

 

Table 3. Performance of STF with several loads 

 

 

 
Fig. 14. Percentage reduction of THD of current for LPF and STF algorithms 

 

Fig. 14 shows the percentage reduction of THD of line current for both LPF and 

STF algorithms. Both algorithms are capable to mitigate more than 85% of THD 

of load current. The high value of order in LPF contributes less value of THD, due 

to that the higher order will produce frequency response approaching to the ideal 

frequency response of LPF as shown early in Figure 4. In other words, the effect of 

higher order will shift the roll-off frequency response near to the ideal shape of LPF 

with angle perpendicular to 90o. However, the high order may cause the equation 

become more complex which contributes to increment of calculation time in the 

processor.   

 

 

 

 

 

Load 

LPF (THD of line and load current) 

n = 1 n = 3 n = 5 n = 7 n = 9 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Resistive 29.47 3.98 86.5 29.47 1.53 94.8 29.47 1.50 94.9 29.47 1.50 94.9 29.47 1.50 94.9 

Inductive 29.36 4.07 86.1 29.36 1.15 96.1 29.36 1.14 96.1 29.36 1.13 96.2 29.36 1.13 96.2 

Capacitive 55.01 4.37 92.1 55.01 3.11 94.3 55.01 3.05 94.5 55.01 3.05 94.5 55.01 3.05 94.5 

Load 

STF algorithm technique (THD of line and load current) 

K = 20 K = 40 K = 60 K = 80 K = 100 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Resistive 29.47 1.34 95.5 29.47 1.36 95.4 29.47 1.45 95.1 29.47 1.58 94.6 29.47 1.75 94.1 

Inductive 29.36 0.93 96.8 29.36 0.96 96.7 29.36 1.09 96.3 29.36 1.29 95.6 29.36 1.5 94.9 

Capacitive 32.51 1.59 95.1 32.51 1.72 94.7 32.51 1.87 94.2 32.51 2.05 93.7 32.51 2.25 93.1 
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5. Conclusion 
This paper demonstrates the performances of LPF and STF based harmonic 

extraction algorithms in CHB MLI SAPF. To obtain better percentage of THD of 

line current, the filter’s order needs to be increased in LPF based harmonic 

extractions; meanwhile, the value of selective parameter needs to be decreased in 

STF based harmonic extraction. Based on the simulation results, both harmonic 

extractions have successfully operated CHB MLI SAPF with THD to be below 5%, 

as to follow the IEEE 519 Standard. STF based harmonic extraction is capable of 

mitigate more THD in load current compare to LPF based harmonic extraction. To 

achieve same performance as STF, the LPF needs to perform with high-order 

complex mathematical equations that contribute to creating time delay and at the 

same time, decreasing performance of SAPF. Implementing high order of LPF 

based harmonic extraction in hardware development is even more difficult. 
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Abstract 

The increasing demand on high rating power supply in distribution system will 

cause the conventional inverter topology, knows as Six Step Voltage Source 

Inverter (SSVSI), and is not suitable to be applied as Active Power Filter (APF). 

In this case, Multilevel Inverter (MLI) is generally the best suitable inverter for 

APF but not all types of MLI can be uses for high voltage application. Among 

MLIs, Cascaded H-Bridge (CHB) topology is one if the best choices since it is 

capable to produce output voltage more than twice amount of DC source. 

Moreover, CHB MLI topology uses less power devices and simple in design. In 

its controller Low Pass Filter (LPF) is the common method used in harmonic 

extraction. This conventional method is facing various problems especially 

additional need for Phase Lock Loop (PLL) algorithm, slow in transient and 

steady state responses. A new filtering method is introduced to overcome this 

problem namely Self Tuning Filter (STF). This paper presents the performance 

evaluation of CHB MLI for APF using STF as a harmonic extraction. The model 

has been developed and verified in MATLAB/Simulink. Based on the results, 

harmonic extraction using STF shows better compare than the conventional LPF 

and yet both algorithms produce Total Harmonic Distortion (THD) below than 

5% as defined as the permissible value stated in IEEE 519. 

Keywords: Multilevel Inverter, Shunt Active Power Filter, Total Harmonic 

Distortion, Self-Tuning Filter, Low Pass Filter 
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1. Introduction 
Power quality is a general term used to represent the interaction of electrical power 

with electrical equipment. It is defined in the IEEE 100 Authoritative Dictionary of 

IEEE Standard Term as the concept of powering and grounding sensitive 

equipment in a manner that is suitable to the operation of that equipment. Since late 

1980s power quality problem has become priority in the distribution system. There 

are three parties that concern about power quality such as utility companies, 

equipment manufacturers and electric power consumers. The characteristics of the 

power quality of the AC power system are divided into two, which are Total 

Harmonic Distortion (THD) and Power Factor (PF) [1]. Besides, there are two 

power quality terms widely used in power systems. First, it is called as good power 

quality, which can be used to define a power supply that is always available, 

consistently within the voltage and frequency tolerance, and then any load 

connected to it will run smoothly and efficiently.  In addition, having a pure noise-

free sinusoidal wave shape is one of the characters of the good power quality. 

Meanwhile, the poor power quality in power system is defined when the load 

connected to it fails or has a reduced lifetime and efficiency of the electrical 

installation. Besides, poor power quality can affect the accuracy of utility metering 

and the equipment in use is vulnerable to damage or service disturbance which will 

cause maloperation of equipment and premature failure [2-4]. 

Harmonic distortion is caused by non-linear loads that connected to the power 

system. It has gaining endless attention due to the increasing of non-linear loads 

used in daily life. The voltage and current harmonics are coming from power 

electronic devices.  They have been widely used in electrical component such as 

chopper, rectifier and cyclo-converter. These non-linear loads affect the flow of 

power by drawing currents only during certain intervals of the fundamental period. 

When the supplied current is not drawn linearly as in sinusoidal waveform, it will 

draw higher percentage of harmonic distortion. Harmonic also can be observed 

when the current not in sinusoidal pattern although the voltage supply is in sine 

wave. The example of non-linear loads that produce high harmonic distortion are 

transformers, arc furnaces, variable frequency drives and equipment like computers 

and copy machines [5-6]. 

IEEE Standard 519-2014, “IEEE recommended Practice and Requirements for 

Harmonic Control in Electrical Power System” provides a guide line, limitation and 

procedures outlined for applying harmonics limits in power systems. This standard 

is an ordinary standard, which is applied to each type of static power converters 

used in industrial power systems. It briefly explains the THD of current drawn must 

be below 5% and harmonic for single component must not exceed than 3%. IEEE 

519-2014 will ensure that multiple customers are always producing the less amount 

of harmonic voltage. However, this standard is not covering the effect of radio 

frequency interference. In power system, filtering is very important to protect the 

consumer from an inadequate supply voltage quality. Normally, the nonlinear loads 

generate harmonic current, distorting the voltage waveform. There are two types of 

harmonic elimination, which can be done by Passive Power Filter (PPF) and Active 

Power Filter (APF). PPF is a simple filter that consists of four component made by 

the passive elements such as capacitance, inductance, damping resistor and 

transformer. PPF is a filter that has no active component; thus, it does not need 

additional power supply for its own operation. In addition, previous studies state 
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those PPFs not only filter current components but are also source of reactive power 

that can be used for compensation [7-8].  

The increasing demand on high rating power supply in distribution system will 

cause the conventional inverter topology, which is Six Step Voltage Source Inverter 

(SSVSI) (Fig. 1) not suitable for APF. In this case, MLI is the most suitable inverter 

for APF but not all types of MLI can be used for high voltage application. CHB 

topology is a better choice than other MLIs because it is capable to produce output 

voltage more than twice the amount of DC source. Moreover, this topology uses 

less power device and simple in design.  However, on the other hand, CHB 

topology is facing a key problem on voltage unbalance of DC-link capacitor, which 

leads to bad performances in process of compensation and unequal stress of 

semiconductor devices. In additional, more complicated problem occurs by 

maintaining the voltage of DC-link capacitor if the CHB MLI produces more level 

of output voltage [9]. 
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Six Step Inverter
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Fig. 1. Conventional six-step inverter based SAPF 

 

Therefore, this paper presents evaluation performance of CHB MLI by using 

two different type of harmonic extraction namely Low Pass Filter (LPF) and Self-

Tuning Filter (STF) used in Shunt APF (SAPF). Both of harmonic extraction will 

used the same switching algorithms and DC link capacitor algorithms, which are 

Space Vector Pulse Width Modulation (SVPWM) and PI Controller algorithms 

respectively. Also, both harmonic extraction algorithms are tested under steady 

state and dynamic state conditions, where under steady state condition the THD of 

line current will be compared and under dynamic state condition the transient 

response will be compared. 

  

2. Multilevel Inverter in SAPF  
The multilevel inverter (MLI) has been presented since 1975 as alternative in 

producing medium and high voltage for several applications. The main purpose of 

MLI is to synthesize a near sinusoidal voltage from several levels of DC voltages. 

As the number of levels increases, it will provide a staircase wave that approaches 

a desired waveform, hence the harmonic distortion of the output wave will be 

decreased. MLI comes with three types, which are Diode Clamped MLI, Flying 

Capacitors MLI and Cascaded H-Bridge MLI. Based on current scenario of APF, 

most are using SSVSI, which is based on six switches and at the same time only 
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capable to be used in low and medium voltage applications. Among MLI, only 

CHB can operate in high voltage application due to its capability to produce output 

voltage twice than DC input. The advantages of CHB MLI in high voltage 

application are transformer less, more economical, capable to produce low 

harmonic output current, high efficiency for fundamental frequency, capable to 

work under high switching frequency, and reduce voltage stresses across switches. 

The increasing number of H-bridges will synthesize output waveform to add more 

steps in output voltage which can produce a staircase wave to be approaching the 

sinusoidal wave with minimum harmonic distortion. Fig. 2 shows the CHB MLI 

configuration in SAPF [10-14]. 
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Fig. 2. CHB MLI configuration in SAPF 

 

3. Control Algorithms 
There are three main algorithms involved in operation of APF, which are harmonic 

extraction, DC link capacitor, and switching algorithm. Each algorithm was 

designed and develop using MATLAB/Simulink tool. Harmonic extraction 

algorithm, also known as reference current algorithm, intentionally produces the 

reference signal current (iref) used to generate the switching signal for inverter. DC 

link capacitor algorithm is used to maintain voltage at capacitor on certain desired 

value to make the inverter works as APF, which produces the current injected to 

the PCC. Fig. 3 shows the control algorithms using different harmonic extraction 

techniques, which are LPF and STF. 
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Fig. 3. Low Pass Filter (LPF) and Self Tuning Filter (STF) in SAPF 
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3.1 Harmonic extraction 
The conventional technique used in APF for harmonic extraction algorithm is Low 

Pass Filter (LPF). The major drawback using LPF is high value of percentage error 

to be produced in phase and magnitude of the harmonic components, which 

contribute to mitigation to only high order harmonic components. Due to the 

drawback of LPF, Self-Tuning Filter (STF) is introduced to overcome the time 

response issue in transient and steady state conditions in the distribution power 

system. The advantages of the STF besides working well in steady and transient 

state conditions, it does not require PLL, no unity gain and phase delay at the 

fundamental frequency component and easy to implement in digital or analogue 

control system. The modification of the harmonic extraction from LPF to STF will 

significantly improve the performance of SAPF 

 

3.1.1 Low Pass Filter (LPF) 
The capability of LPF is to allow lower frequency below than a selected cutoff 

frequency through the filter and block frequencies of higher than the cutoff 

frequency.  The Butterworth LPF is used in this research due to its advantages such 

as a smooth passband and stopband, working capability in high order and the lowest 

dispersion characteristic. The transfer function of generalized form of frequency 

response for nth order Butterworth LPF shows in (1), where n is order of the filter, 

ω is the passband frequency, ωc is the cutoff frequency and ε is the maximum 

passband gain. The quality factor or the damping ratio for Butterworth LPF is set 

to 0.707. The order of Butterworth LPF can be determined using normalized 

Butterworth equation as stated in (2), in which the equation uses the real 

coefficients to be multiplied by the pole pair written in complex conjugates. For the 

second order Butterworth LPF with the cutoff frequency of 50Hz, the transfer 

function can be written as stated in (3).  

𝐻(𝑠) =
1

√1 + 𝜀2(
𝜔
𝜔𝑐
)2𝑛

 
(1) 

Where,  

𝜔𝐶 = 2𝜋𝑓𝐶  

 

𝐵𝑛(𝑠) =

{
  
 

  
 

∏[𝑠2 − 2𝑠 cos (
2𝑘 + 𝑛 − 1

2𝑛
𝜋) + 1] 

𝑛
2

𝑘=1

;  𝑛 = 𝑒𝑣𝑒𝑛

(𝑠 + 1)∏[𝑠2 − 2𝑠 cos (
2𝑘 + 𝑛 − 1

2𝑛
𝜋) + 1]

𝑛−1
2

𝑘=1

; 𝑛 = 𝑜𝑑𝑑

 (2) 

 

For fc = 50Hz, ωc = 312.4 rad/s with n = 2 (even) 

 

𝐵2(𝑠) =∏[𝑠2 − 2𝑠 cos (
2 + 2 − 1

2(4)
𝜋) + 1] = 𝑠2 − 1.414𝑠 + 1

1

𝑘=1

 

 

Transfer function for second order Butterworth  
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𝐻2(𝑠) =
1

𝐵2(𝑠)
|𝑓𝑐 = 50𝐻𝑧 

𝐻2(𝑠) =
𝜔2

𝑠2 − 1.414𝜁𝜔𝑠 + 𝜔2
=

97594

𝑠2 − 312𝑠 + 97594
 

(3) 

 

The bode plot frequency response of the Butterworth LPF is shown in Fig. 4 with 

the order value of nth is set from 1 to 10. The cutoff frequency of the Butterworth 

LPF is 100π rad/s or equal to 50Hz as the fundamental frequency of supply. Thus, 

the harmonic component above than the cutoff frequency will be mitigated. 

Therefore, only harmonic component at the fundamental frequency component will 

remain. Based on (3) and (4), the increasing of order value of nth in Butterworth 

LPF will increase the complexity of the transfer function equation even though the 

shape of magnitude will approach the ideal characteristic of LPF. Thus, this will 

affect the time response due to calculation process.   

  
(a) (b) 

 

Figure 4. Frequency response of Butterworth LPF in SAPF: (a) magnitude 

and (b) phase 

 

3.1.2 Self Tuning Filter (STF) 
Similar function with LPF, STF is used to extract the fundamental component of 

load current in d-q reference frame. Since the load current of d-q needs to be filtered 

the equation of synchronous frame can be written as stated in (4), where  𝐼𝑑𝑞(𝑡) 

and 𝐼𝑑𝑞(𝑡) represent the instantaneous signals of input and output of the STF filter. 

By using the Laplace Transformation, (4) can be written as a transfer function stated 

in (5). 

𝐼𝑑𝑞(𝑡) = 𝑒𝑗𝜔𝑡∫𝑒−𝑗𝜔𝑡 𝐼𝑑𝑞(𝑡)𝑑𝑡 (4) 

𝐻(𝑠) =
𝐼𝑑𝑞(𝑠)

𝐼𝑑𝑞(𝑠)
=
𝑠 + 𝑗𝜔

𝑠2 + 𝜔2
 (5) 

 

The constant K needs to be added in (5), in order to limit the magnitude as possible 

to reach unity value at the cutoff frequency of the transfer function and at the same 

time phase delay of the transfer function will be equal to zero at the cutoff 

frequency of the transfer function. The transfer function after adding K can be 

written as 
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𝐻(𝑠) = 𝐾 [
(𝑠 + 𝐾) + 𝑗𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2] =
𝐼𝑑𝑞(𝑠)

𝐼𝑑𝑞(𝑠)
 (6) 

 

Expression (6) can be expanded into real and imaginary forms as stated in (7), (8) 

and (9).  

𝐼𝑑(𝑠) + 𝑗𝐼𝑞(𝑠)

𝐼𝑑(𝑠) + 𝑗𝐼𝑞(𝑠)
= 𝐾 [

(𝑠 + 𝐾) + 𝑗𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2] (7) 

 

𝐼𝑑(𝑠) + 𝑗𝐼𝑞(𝑠) = (
𝐾(𝑠 + 𝐾)

(𝑠 + 𝐾)2 +𝜔𝑐
2
+

𝑗𝐾𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2) (𝐼𝑑(𝑠)

+ 𝑗𝐼𝑞(𝑠)) 

 

(8) 

𝐼𝑑(𝑠) + 𝑗𝐼𝑞(𝑠) =
𝐾(𝑠 + 𝐾)

(𝑠 + 𝐾)2 + 𝜔𝑐
2
𝐼𝑑(𝑠) −

𝐾𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2
𝐼𝑞(𝑠)

+
𝐾(𝑠 + 𝐾)

(𝑠 + 𝐾)2 + 𝜔𝑐
2
𝑗𝐼𝑞(𝑠) +

𝐾𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2
𝑗𝐼𝑑(𝑠) 

(9) 

 

By equating both left and right sides of (9) based on real and imaginary forms, the 

following expression can be obtained:  

𝐼𝑑(𝑠) =
𝐾(𝑠 + 𝐾)

(𝑠 + 𝐾)2 + 𝜔𝑐
2
𝐼𝑑(𝑠) −

𝐾𝜔𝑐
(𝑠 + 𝐾)2 + 𝜔𝑐

2
𝐼𝑞(𝑠) 

 

(10) 

𝐼𝑞(𝑠) =
𝐾𝜔𝑐

(𝑠 + 𝐾)2 + 𝜔𝑐
2
𝐼𝑑(𝑠) +

𝐾(𝑠 + 𝐾)

(𝑠 + 𝐾)2 + 𝜔𝑐
2
𝐼𝑞(𝑠) (11) 

 

By combining (10) and (11), the d-q reference current can be expressed as 

[
𝐼𝑑(𝑠)

𝐼𝑞(𝑠)
] =

𝐾

(𝑠 + 𝐾)2 + 𝜔𝑐
2 [
(𝑠 + 𝐾) −𝜔𝑐
𝜔𝑐 (𝑠 + 𝐾)

] [
𝐼𝑑(𝑠)

𝐼𝑞(𝑠)
] (12) 

 

If     𝑨 = [
(𝑠 + 𝐾) −𝜔𝑐
𝜔𝑐 (𝑠 + 𝐾)

] than |𝑨| = (𝑠 + 𝐾)2 + 𝜔𝑐
2. Hence, (12) can be 

simplified as 

[
(𝑠 + 𝐾) 𝜔𝑐
𝜔𝑐 (𝑠 + 𝐾)

] [
𝐼𝑑(𝑠)

𝐼𝑞(𝑠)
] = 𝐾 [

𝐼𝑑(𝑠)

𝐼𝑞(𝑠)
] 

 

(13) 

By separating 𝐼𝑑(𝑠) and 𝐼𝑞(𝑠) component in Equation 13, the equation of 𝐼𝑑(𝑠) and 

𝐼𝑞(𝑠) can be written as shown in (14) and (15). Whereby, 𝐼𝑑(𝑠) and 𝐼𝑞(𝑠) are the 

input signals meanwhile 𝐼𝑑(𝑠) and 𝐼𝑞(𝑠) are the output signals from the STF. Fig. 

5 shows the detailed block diagram of STF extracted from expression in (14) and 

(15). 

𝐼𝑑(𝑠) =
1

𝑠
(𝐾[𝐼𝑑(𝑠) − 𝐼𝑑(𝑠)] − 𝜔𝑐𝐼𝑞(𝑠)) (14) 

  

𝐼𝑞(𝑠) =
1

𝑠
(𝐾[𝐼𝑞(𝑠) − 𝐼𝑞(𝑠)] − 𝜔𝑐𝐼𝑑(𝑠)) (15) 
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Fig. 5. Block diagram of STF 

 

The constant value K or also known as the selectivity parameter will affect 

performance of the STF as shown in Fig. 6 for range of K from 20 to 100. Based 

on the magnitude and phase of bode plot, the cutoff frequency of the STF is 100π 

rad/s or equal to 50Hz as the fundamental frequency of supply. Therefore, the 

harmonic component above than the cutoff frequency will be mitigated and only 

the fundamental component remains. It is noticeable that the decrement of K in 

phase will make the shape of frequency response to approach the ideal 

characteristic of STF. By reducing the value of K, the fundamental component 

obtained from the distorted load current will not having phase delay and amplitude 

change. This is because the smaller value of K will increase the filter selectivity in 

STF.  

  

(a) (b) 

Fig. 6. Frequency response of the STF in SAPF: (a) magnitude and (b) phase 

 

3.2 DC Link Capacitor 
A DC link capacitor, Cdc is used as the storage element of the SAPF, which works 

continuously in a charged or discharge condition of voltage from power system to 

the load. The stability of SAPF is depending on ability of voltage balancing 

algorithms to maintain the DC voltage at the DC link capacitor closer to the 

reference value of the capacitor voltage. If the voltage below than the reference 

value SAPF could not operate accordingly to mitigate the harmonics. The 

instantaneous reference energy of storage Wdc,ref  shows in (1) based on the 

instantaneous reference voltage drop across the DC link capacitor Vdc,ref.  The value 

of DC link capacitor needs to be selected appropriately, in order to control 

effectively the amplitude voltage fluctuations across DC link capacitor. 
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𝑊𝑑𝑐,𝑟𝑒𝑓(𝑡) =
1

2
𝐶𝑑𝑐𝑉𝑑𝑐,𝑟𝑒𝑓

2 (𝑡) (16) 

 

The change of instantaneous energy of DC link capacitor within period one cycle 

shows in (17), in which the load current will charge and discharge the DC link 

capacitor at the steady state condition. Therefore, by using energy balance concept, 

the charge of the capacitor energy is equal to the reactive and harmonic of the load 

current as stated in (18). Be rearranging (18), the minimum size of DC link 

capacitor can be written in (19), where ΔVdc is the maximum or minimum DC bus 

capacitor voltages, Vdc,ref  is the DC bus capacitor voltage reference, Vs is the RMS 

value of source voltage and ΔIL is the peak RMS value of the reactive and harmonic 

load current. 

Δ𝑊𝑑𝑐(𝑡) = 𝑊𝑑𝑐,𝑟𝑒𝑓(𝑡) −𝑊𝑑𝑐(𝑡) (17) 

 
1

2
𝐶𝑑𝑐[Δ𝑉𝑑𝑐

2 − Δ𝑉𝑑𝑐,𝑟𝑒𝑓
2 ] =

1

2
√2𝑉𝑠Δ𝐼𝐿

𝑇

2
 (18) 

  

𝐶𝑑𝑐 ≥
√2𝑉𝑠Δ𝐼𝐿𝑇

2[Δ𝑉𝑑𝑐
2 − Δ𝑉𝑑𝑐,𝑟𝑒𝑓

2 ]
 

(19) 

 

CHB MLI SAPF for three-phase three-wire system uses six DC-link capacitors, 

which is controlled by PI controller in each of DC link capacitor connected to each 

H-Bridge inverter. Let Kp and Ki are set to 0.8 and 8, respectively, so that voltage 

drop in each capacitor either in the transient and steady state conditions can be 

controlled. By adding all DC link capacitor, n = 6, which is the total DC link 

capacitor voltage used in CHB MLI SAPF, hence, the average DC link capacitor 

voltage can be determined. 

 

𝑉𝑑𝑐,𝑎𝑣𝑒 =
∑ 𝑉𝑑𝑐,𝑛𝑛

𝑛
   

(20) 

 
3.3 Space Vector Pulse Width Modulation (SVPWM) 
SVPWM is generally popular because of several features such as good utilization 

of DC link voltage and low current ripple. These features make SVPWM suitable 

for use in high voltage applications. However, this technique is quite complicated 

due to the process to formulate the sector, table requirements and the switching 

intervals for all vector positions. Despite of this complexity, the designed algorithm 

is easy to apply in the hardware implementation. SVPWM is also known as an 

alternative and popular control method to determine the switching pulse width and 

their position. The fact that there is a degree of freedom of placement of the space 

vector in the switching cycle in SVPWM contribute to improve the harmonic 

performance in MLI. When compared to SPWM, SVPWM obtains better voltage 

ratio value and can produce greater maximum peak output voltage. 
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Fig. 7. Principle of SVPWM 

 

Fig. 7(a) shows the principle of SVPWM representing three-phase output voltage 

of the inverter illustrated in space vector diagram, which consists of six sectors and 

the resultant space voltage in sector I. The detailed phasor diagram of the space 

voltage vector ( 𝑣 ) shown in Fig. 7(b) and can be written in (21), where 𝑡𝑧, 𝑡𝑎 and 

𝑡𝑏 are the respective times for applying zero vector ( 𝑣𝑧), and two adjacent vectors 

( 𝑣𝑎 and 𝑣𝑏). 𝑇 is the sampling time for one cycle period as stated in (22). 

 

𝑣 = 𝑣𝑎
𝑡𝑎
𝑇
+ 𝑣𝑏

𝑡𝑏
𝑇
+ 𝑣𝑧

𝑡𝑧
𝑇

 
(21) 

  

𝑇 = 𝑡𝑎 + 𝑡𝑏 + 𝑡𝑧 (22) 

 

Space voltage vector, 𝑣 from (21) can be expressed into a rectangular form as stated 

in (23), where the voltage components in scalar quantity can be written as stated in 

(24) and (25). 

𝑣 = 𝑣𝑑 + 𝑗𝑣𝑞 (23) 

  

𝑣𝑑 = 𝑣𝑎
𝑡𝑎
𝑇
+ 𝑣𝑏

𝑡𝑏
𝑇
cos(60°) 

(24) 

  

𝑣𝑞 = 𝑣𝑏
𝑡𝑏
𝑇
sin(60°) 

(25) 

Based on (24) and (25), the voltage components vd dan vq that consist of Amplitude, 

V and Angle, θsec can be written as  

 

𝑣𝑑 = 𝑉 cos(𝜃𝑠𝑒𝑐) (26) 

  

𝑣𝑞 = 𝑉 sin(𝜃𝑠𝑒𝑐) (27) 

 

Hence, from (26) and (27), the simplified forms of Amplitude, V and Angle, θsec 

respectively, are given by 

q

d

v3

(010)

v2

(110)

v1

(100)

v6

(101)

v5

(001)

v4

(011)

v0

(000)

v7

(111)

II

III

IV

V

VI

I
v

 

q

d

vq

vd

vq
vb

tb

T

va

ta

T

sin (60o)vb

tb

T
60o

cos (60o)vb

tb

T

vd

vz

60o

v=V     
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𝑉 = √(𝑣𝑑
2 + 𝑣𝑞

2) 
(28) 

  

𝜃𝑠𝑒𝑐 = tan−1 (
𝑣𝑑
𝑣𝑞
) 

(29) 

 

Since, the space voltage vector in sector I, the Angle (θsec) can be ranging from 0 

to π/3. Based on (24) and (25), and when the adjacent of the voltage vector is equal, 

the magnitude is given by  

 

𝑣𝑎 = 𝑣𝑏 =
2

3
𝑉𝑑𝑐 

(30) 

 

By solving (24), (25) and (30), the on duration for applying voltage vector 

𝑣𝑎, 𝑣𝑏 and 𝑣𝑧can be calculated using (31), (32) and (33) respectively.   

 

𝑡𝑏 = √3
𝑣𝑞

𝑉𝑑𝑐
𝑇 

(31) 

  

𝑡𝑎 =
3𝑇

2𝑉𝑑𝑐
(𝑣𝑑 −

𝑣𝑞

√3
) 

(32) 

  

𝑡𝑧 = 𝑇 − (𝑡𝑎 + 𝑡𝑏) (33) 

 

4. Simulation Results and Analysis 
Both of LPF and STF as harmonic extraction algorithms for CHB MLI are 

designed, developed and verified though MATLAB/Simulink as shown in Fig. 8 

based on parameters stated in Table 1. The details of block control algorithms for 

both of STF and LPF are shown in Fig. 9(a), Fig. 9(b-i) and Fig. 9(b-ii) respectively.  

 

 
Fig. 8. MATLAB/Simulink simulation model. 
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Fig. 9 (a). Simulation model LPF based harmonic extraction. 

 

 

 

 

(i) (ii) 

Fig. 9 (b). Simulink model of STF based harmonic extraction. 

 

Table 1.  Parameters of SAPF 

 
Parameter Value 

Voltage source  400 Vrms 50 Hz 

Smoothing Inductor, Iapf  5 mH 

Capacitor Link, Cdc 3300 µF 400V (each) 

Line Inductor, Il 2 mH 

Switching frequency 20 kHz 

Resistive Load Rectifier + 20 Ω 

Inductive Load Rectifier + 50 mH 

(Series with 20 Ω) 

Capacitive Load 
Rectifier + 100 µF  

(Parallel with 20 Ω) 

 

The voltage supply for this experiment is using balanced sinusoidal source voltage 

as stated in expression below. 

  

𝑉𝑎𝑛 = 326 sin 100𝜋𝑡 (34) 

  

𝑉𝑏𝑛 = 326 sin(100𝜋𝑡 − 120°) (35) 

  

𝑉𝑐𝑛 = 326 sin(100𝜋𝑡 + 120°) (36) 
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(i) (ii) 

  
(iii) (iv) 

 

Fig. 10. LPF based harmonic extraction for inductive load at n=3: (i) three-phase line 

voltage, three-phase line current, three-phase load current and three-phase APF 

current, (ii) voltage and current at Phase A, (iii) THD of line current at Phase A and 

(iv) THD of load current at Phase A. 

 
Fig. 11. LPF based harmonic extraction for inductive load at n = 9: (i) three-phase 

line voltage, three-phase line current, three-phase load current and three-phase APF 

current, (ii) voltage and current at Phase A, (iii) THD of line current at Phase A (iv) 

THD of load current at Phase A. 

 

 

Fig. 10 and Fig. 11 show the results obtained according to LPF based harmonic 

extraction method for inductive load at filter order n of 3 and 9. Based on the results, 

THD for n = 3 reduces from 29.36% (load current) to 1.15% (line current). 

Meanwhile, for n = 9, the THD drops form 29.36% (line current) to 1.13% (line 

current). The highest number of n will perform better mitigation of harmonics due 

to load current.  
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(iii) (iv) 
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Fig. 12. STF based harmonic extraction for inductive load at K=40: (i) three-phase 

line voltage, three-phase line current, three-phase load current and three-phase APF 

current, (ii) voltage and current at Phase A, (iii) THD of line current at Phase A and 

(iv) THD of load current at Phase A. 

 

 

Fig.13. STF harmonic extraction for Inductive load at K=100: (i) three-phase line 

voltage, three-phase line current, three-phase load current and three-phase APF 

current, (ii) voltage and current at Phase A, (iii) THD of line current at Phase A and 

(iv) THD of load current at Phase A. 

 

Fig. 12 and Fig. 13 show the results obtained according to STF based harmonic 

extraction method for inductive load at selective parameter K 40 and 100. Based on 

the results, THD for K=40 reduces from 29.36% (load current) to 0.96% (line 

current). Meanwhile, for K=100 the THD drops from 29.36% (load current) to 

1.50% (line current). The lowest number of K will perform better mitigation of 

harmonics due to the load current.  

 

In additional, both of LPF and STF based harmonic extraction methods are tested 

with several of load, n for LPF and K for STF. The summarized performance of 

both algorithms are tabulated in Table 2 and Table 3 respectively.  From Table 2, 

the increased value of n in LPF will produce better percentage of THD of line 

current for all tested loads. Meanwhile for Table 3, the decreased value of K in STF 

will produce better percentage of THD of line current for all tested loads.  
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Table 2. Performance of LPF with several loads 

 

 

Table 3. Performance of STF with several loads 

 

 

 
Fig. 14. Percentage reduction of THD of current for LPF and STF algorithms 

 

Fig. 14 shows the percentage reduction of THD of line current for both LPF and 

STF algorithms. Both algorithms are capable to mitigate more than 85% of THD 

of load current. The high value of order in LPF contributes less value of THD, due 

to that the higher order will produce frequency response approaching to the ideal 

frequency response of LPF as shown early in Figure 4. In other words, the effect of 

higher order will shift the roll-off frequency response near to the ideal shape of LPF 

with angle perpendicular to 90o. However, the high order may cause the equation 

become more complex which contributes to increment of calculation time in the 

processor.   

 

Load 

LPF (THD of line and load current) 

n = 1 n = 3 n = 5 n = 7 n = 9 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Resistive 29.47 3.98 86.5 29.47 1.53 94.8 29.47 1.50 94.9 29.47 1.50 94.9 29.47 1.50 94.9 

Inductive 29.36 4.07 86.1 29.36 1.15 96.1 29.36 1.14 96.1 29.36 1.13 96.2 29.36 1.13 96.2 

Capacitive 55.01 4.37 92.1 55.01 3.11 94.3 55.01 3.05 94.5 55.01 3.05 94.5 55.01 3.05 94.5 

Load 

STF algorithm technique (THD of line and load current) 

K = 20 K = 40 K = 60 K = 80 K = 100 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Load 

(%) 

Line 

(%) 
Δ% 

Resistive 29.47 1.34 95.5 29.47 1.36 95.4 29.47 1.45 95.1 29.47 1.58 94.6 29.47 1.75 94.1 

Inductive 29.36 0.93 96.8 29.36 0.96 96.7 29.36 1.09 96.3 29.36 1.29 95.6 29.36 1.5 94.9 

Capacitive 32.51 1.59 95.1 32.51 1.72 94.7 32.51 1.87 94.2 32.51 2.05 93.7 32.51 2.25 93.1 
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5. Conclusion 
This paper demonstrates the performances of LPF and STF based harmonic 

extraction algorithms in CHB MLI SAPF. To obtain better percentage of THD of 

line current, the filter’s order needs to be increased in LPF based harmonic 

extractions; meanwhile, the value of selective parameter needs to be decreased in 

STF based harmonic extraction. Based on the simulation results, both harmonic 

extractions have successfully operated CHB MLI SAPF with THD to be below 5%, 

as to follow the IEEE 519 Standard. STF based harmonic extraction is capable of 

mitigate more THD in load current compare to LPF based harmonic extraction. To 

achieve same performance as STF, the LPF needs to perform with high-order 

complex mathematical equations that contribute to creating time delay and at the 

same time, decreasing performance of SAPF. Implementing high order of LPF 

based harmonic extraction in hardware development is even more difficult. 
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SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is

based on the idea that 'all citations are not created
equal'. SJR is a measure of scientific influence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of

the journals where such citations come from It
measures the scientific influence of the average article
in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All
types of documents are considered, including citable

and non citable documents.

Year Documents
2009 40
2010 40
2011 61
2012 60

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total

number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.

The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2009 0.000
Cites / Doc. (4 years) 2010 0.200
Cites / Doc. (4 years) 2011 0.338
Cites / Doc. (4 years) 2012 0.468
Cites / Doc. (4 years) 2013 0.612
Cites / Doc. (4 years) 2014 0.791
Cites / Doc. (4 years) 2015 0.623
Cites / Doc. (4 years) 2016 0.604
Cites / Doc. (4 years) 2017 0.704
Cites / Doc. (4 years) 2018 0.839

Total Cites  Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

documents during the three previous years.
Journal Self-citation is defined as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
f

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-

citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received

by the journal’s documents.
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% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2009 17.50
2010 15 00

Citable documents  Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those

not cited during the following year.

Documents Year Value
Uncited documents 2009 0
Uncited documents 2010 33
Uncited documents 2011 60
Uncited documents 2012 102
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if you can help , contact the journal through you

best regards

asmaa

reply

M.Sivasankara Rao 2 years ago

present how much time it will take to get acceptance and publication in this journal.

reply

Ponum Almas 2 years ago

hello ,

is this impact factor journal ? what is the publication fee for an aticle ? is there any discout for

developing countries ?

reply

Melanie Ortiz 4 months ago

Dear Asmaa,

Thank you for contacting us. Unfortunately, SCImago cannot help you with your request.

SJR is committed to help decision-making through scientometric indicators.

Best Regards, SCImago Team

M
SCImago Team

M

Melanie Ortiz 2 years ago

Dear M.Sivasankara,

Thank you for contacting us.

Unfortunately, we cannot help you with your request.

Best Regards, SCImago Team

M
SCImago Team

P

Melanie Ortiz 2 years ago

Dear Ponum, thank you very much for your comment. SCImago Journal and Country Rank

uses Scopus data, our impact indicator is the SJR (Check it on our website). We suggest

you consult the Journal Citation Report for other indicators (like Impact Factor) with a

Web of Science data source. For further information about this journal, please visit the

M
SCImago Team



daus 2 years ago

this is ecsi journal, not scie

reply

kartik 2 years ago

Hi,

Can i know what is the current Quartile ranking for this journal for the year 2020? tq

reply

Raghad Hameed Ahmed 2 years ago

good greeting

What is the time required to obtain a research acceptance letter.

reply

journal's website or contact directly with the editorial staff.

Best Regards, SCImago Team

D

Melanie Ortiz 2 years ago

Dear Daus, thanks for your participation! Best Regards, SCImago Team

M
SCImago Team

K

Melanie Ortiz 2 years ago

Dear Kartik,

Thank you for contacting us. You can consult that information just above. The SJR for

2019 was released on 11 June 2020.

Best Regards, SCImago Team

M
SCImago Team

R

Melanie Ortiz 2 years ago

Dear Raghad,

thank you for contacting us.

Unfortunately, we cannot help you with your request, we suggest you visit the journal's

homepage or contact the journal’s editorial staff , so they could inform you more deeply.

Best Regards, SCImago Team

M
SCImago Team



deepthi 2 years ago

Hi,

Is it okey to cite an unpublished work can in the manuscript?

reply

M.K. 3 years ago

Dear Melanie

I have submitted a paper for this journal about 6 months ago, and I did not receive the decision

yet.The problem is the website of this journal does show any contact details except the email of

the Executive Editor, who did not respond to my emails since May 2020. Do you know any other

contact details for this journal please?

Best regards

M.K.

reply

Dr. Vijaya Shetty S 3 years ago

ANY PUBLICATION/PROCESSING CHARGES FOR ACCEPTED PAPERS?

reply

D

Melanie Ortiz 2 years ago

Dear Deepthi, thank you very much for your comment. Unfortunately, we cannot help you

with your request, we suggest you contact the journal’s editorial staff so they could inform

you more deeply. Best Regards, SCImago Team

M
SCImago Team

M

Melanie Ortiz 2 years ago

Dear M.K.,

Thank you for contacting us. Unfortunately, it seems that there is no other email contact

shown in their website.

Best Regards, SCImago Team

M
SCImago Team

D



K. Bhatti 3 years ago

It's 300USD per article.

Waleed 3 years ago

Why there is no response to our emails? Someone should tell them that other OA journals respond

very fast. It is really a negative point about their performance.Pay attention to your costumers.

reply

Nibras Khalid 3 years ago

Hello,

I submitted a manuscript for publication more than a week ago, but I haven't received a

confirmation email of delivery. Is there a way to know if all the required documents have been

received??

reply

Phyu Phyu Thin 3 years ago

Dear Sir,

I would like to know that I can submit the paper concerned with hydrogeology or not in Journal of

Engineering Science and Technology.

Thanks

K

Melanie Ortiz 3 years ago

Dear Dr. Vijaya,

thank you for contacting us.

Unfortunately, we cannot help you with your request, we suggest you visit the journal's

homepage or contact the journal’s editorial staff , so they could inform you more deeply.

Best Regards, SCImago Team

M
SCImago Team

W

N

Melanie Ortiz 3 years ago

Dear Nibras,

thank you for contacting us.

Unfortunately, we cannot help you with your request, we suggest you contact the journal’s

editorial staff , so they could inform you more deeply.

Best Regards, SCImago Team

M
SCImago Team

P



reply

sukanto wiryono 3 years ago

Dear Melanie Ortiz

Please inform me, is this JESTEC indexed by Q2 Scopus?

Thanks you

B G Shivaleelavathi 3 years ago

Sir/Madam,

i want to submit review paper. what is procedure.

reply

S

Melanie Ortiz 3 years ago

Dear Sukanto, thank you very much for your comment, unfortunately we cannot help

you with your request. We suggest you to consult the Scopus database directly.

Keep in mind that the SJR is a static image (the update is made one time per year)

of a database (Scopus) which is changing every day. The SJR's Quartile for 2018 is

available just above.

Best Regards, SCImago Team

M
SCImago Team

Melanie Ortiz 3 years ago

Dear Phyu,

thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a

portal with scientometric indicators of journals indexed in Elsevier/Scopus.

Unfortunately, we cannot help you with your request, we suggest you to visit the journal's

homepage (See submission/author guidelines) or contact the journal’s editorial staff , so

they could inform you more deeply.

Best Regards, SCImago Team

M
SCImago Team

B

Melanie Ortiz 3 years ago

Dear Shivaleelavathi,

thank you very much for your comment, we suggest you to look for author's

instructions/submission guidelines in the journal's website. Best Regards, SCImago Team

M
SCImago Team



Frans 3 years ago

I want to know, what is journal not a notification after submitting?

Thank you

reply

kareem 3 years ago

Dear Scopus people

I want to if this journal consdiered as an ISI journal and what is its impact factor.

Thanks

reply

Nacer 3 years ago

Dear Abdulkareem

Please informe me if the publication is free or not?

Best regards

reply

abdulkareem 3 years ago

no, it is not free, USD300/aper

Nacer 3 years ago

Dear all

Could you please tell me what is the impact factor of this journal.

Best regards

reply

F

K

Melanie Ortiz 3 years ago

Dear Kareem, SCImago Journal and Country Rank uses Scopus data, our impact indicator

is the SJR. Check our web to locate the journal. We suggest you to consult the Journal

Citation Report for other indicators (like Impact Factor) with a Web of Science data

source. Best Regards, SCImago Team

M
SCImago Team

N

A

N



supreetha B.S 3 years ago

I have published my research work in JESTEC. It is a quality journal with systematic review

process.I received review comments from 5 reviewers and i answered all the comments and finally

after 2 round review process my paper was accepted. Thanks to Dr.Abdulkareem Sh Mahdi Al-

obaidi

reply

VIJAY B G 2 years ago

Hello madam, could you please tell me is their any processing charges that you have paid?

also suggest some good Scopus indexed journal to publish my paper.

Thank you

Sudhakiran Gunda 2 years ago

Could you please tell me the duration for this entire process.

I would like to know the time taken for publication.

Thankyou

Khaled 3 years ago

Hello there!

I have a little question about the publication process timeline, Can i know please how long will take

between sending an article and ( journal answer by acceptance/rejection) and finally the paper's

online availability ????

Thanks in advance

reply

Melanie Ortiz 3 years ago

Dear Nacer, SCImago Journal and Country Rank uses Scopus data, our impact indicator is

the SJR. Check our web to locate the journal. We suggest you to consult the Journal

Citation Report for other indicators (like Impact Factor) with a Web of Science data

source. Best Regards, SCImago Team

M
SCImago Team

S

V

S

Melanie Ortiz 3 years ago

Dear Supreetha, thanks for your participation! Best Regards, SCImago Team

M
SCImago Team

K



Khaled 3 years ago

Thanks alot for your valuable response

Are there any publication fees or not ???????

Ali 3 years ago

Dear khaled

The timeline for publishing in this journal about 2-3 months for final acceptance and may be

9 months for online publication

with my regards

ASWANT KUMAR SHARMA 3 years ago

I have published a paper with JESTEC in a proper time line. It is good if JESTEC provide DOI for

article published with them

reply

Malathi Kunnudaiyan 2 years ago

Have paid any fees for the publication sir?

K

A

Melanie Ortiz 3 years ago

Dear Ali, thanks for your participation! Best Regards, SCImago Team

M
SCImago Team

Melanie Ortiz 3 years ago

Dear Khaled,

thank you for contacting us.

Sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a portal with

scientometric indicators of journals indexed in Elsevier/Scopus.

Unfortunately, we cannot help you with your request, we suggest you to visit the journal's

homepage or contact the journal’s editorial staff , so they could inform you more deeply.

You can see the updated journal’s information just above .

Best Regards, SCImago Team

M
SCImago Team

A

M

Melanie Ortiz 3 years ago

Dear user, thanks for your participation! Best Regards, SCImago Team

M
SCImago Team



rati saluja 3 years ago

The journal that provides best services, never a single follow up query left unaswered. I had written

several research papers in numerous journals, but I feel pride the way "Journal of Engineering

Science and Technology" works, they reviwed eveery mm of my manuscript. Their editing team is

soul of the body. Mr. Obaidi shares every detail regaring the review process as well as time

duration, that made the process easy. Publishing in a reputed journal takes time, So eagerly waiting

for the same.

Thanks a million to Dr. Abdulkareem Sh. Mahdi Al-Obaidi for sharing a wonderful platform to

enhance one'knowledge and research.

Hats off

A happy author

reply

Melva Silitonga 4 years ago

This journal template has been used for the 2019 Kyoto APLSBE template that I have participated

in, I am interested in the content of this journal and wish for publication in this journal

reply

Wajde Alyhya 4 years ago

Hi

I sent a manuscript for publication in this journal and I received two months later seven reviewers'

comments. I answered all their comments, however, I have not received an acceptance or rejection

letter till now. I sent more than one emails regarding the status of my manuscript without an

answer. I do not know what to do after nearly more than 6 months of waiting.

reply

Abdulkareem Sh. Mahdi Al-Obaidi 3 years ago

Dear Wajde

We thank you for the comment.

As you mentioned your experience with JESTEC, i wonder why you did not mention that your

paper is accepted and will be published soon.

It is good to give negative feedback for improvment, we thank you but it is also fair to tell

positive feedback, right?

Best regards

Executive Editor of JESTEC
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Emmanuel 4 years ago

@ Elena:I humbly suggest that the web link of all journals should be published alongside their

name.This will eliminate the faking of journals in your data base.

reply

Wajde Alyhya 4 years ago

Dear All

Could you please tell me how long it takes to be accepted and published online.

Thanks

reply

Dr. mohammed alwazzan 4 years ago

3 to 4 month
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Elena Corera 4 years ago

Dear Wadje, in the link below you will find the information corresponding to the author's

instructions of this journal. Best regards, SCImago Team

http://jestec.taylors.edu.my/instructions.html

E
SCImago Team
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