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Abstract 
 

Users or customers of the electrical power systems must pay attention to some factors during operation 
and design of these systems in order to operate safe and in desired format. One of these factors is harmonic 
caused by non-linear elements determining the quality of the power as a parameter. Some harmful effects 
of harmonics can be listed as; disruption of control devices, explode of capacitors, overload of 
transformations and additional losses in rotating machines, motors, and the occurrence of extra noise to 
motors and other elements, to cause telephone interference, parallel and serial resonance frequency. The 
most important and useful method of eliminating or reducing of harmonics is using harmonic filters.  
In this study, two different factory in the city of Van located at the east of the Turkey are examined in detail 
with a variety of different dates by Zera MT310's power analyzer measurements (instantaneous electrical 
values, harmonics, current and voltage waveforms, etc.). With these measurements, some power lacks of 
quality are determined and examined. After this process, single-tuned passive filter is designed by using 
Matlab/Simulink software for these factories. 
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1.Introduction 
 

Users or customers of the electrical power systems must 
pay attention to some factors during operation and design 
of these systems in order to operate on safe and desired 
format.  One of these factors is harmonics caused by non-
linear elements determining the quality of the power as a 
parameter (Yacamini R., 1994).  In an ideal power system, 
electrical energy is supplied at a constant frequency and 
at a specified voltage level of constant magnitude with 
sinusoidal wave shape. However, in practice, none of these 
conditions is fulfilled to the fullest extent, due to the 
presence of voltage and current harmonics of multiple 
orders. (Diwan S.P., et.al., 2011). Both of electric utilities 
and their customers are responsible to hold harmonic 
levels at steady-state limits. The underlying philosophy is 
that customers should limit harmonic currents since they 
have to control their loads, and electric utilities should 
limit harmonic voltages since they have control on system 
impedances (Aziz M. et al, 2007). One of the technical 
challenges is how to fast and accurately estimate the grid 
impedance, even under the distorted and unbalanced 
conditions. However, these injected disturbances will 
deteriorate the power quality due to harmonics caused by 
the injected disturbances (Guo X., et.al., 2014). Nonlinear 
loads affect the system by generating harmonic currents 
and voltages. Harmonics in the current and voltage 
waveform cause extra power lose, heating in the system 
elements and damage in the insulation of system 
equipment. For these reasons, elimination of harmonics in 
electrical system has gained more importance. One of the 
suitable methods for removing harmonics is to use passive 
filters (Efe, S.B., 2006).   
In this study, two different factory in the city of Van 
located at the east of the Turkey are examined as detailed 

with a variety of different dates by Zera MT310's power 
analyzer measurements (instantaneous electrical values, 
harmonics, current and voltage waveforms, etc.). With 
these measurements, some power lacks of quality are 
determined and examined. Single-tuned passive filter is 
designed using by Matlab/Simulink for these factories.  
 
2.Harmonics 
 
Harmonic distortion can be caused by both active and 
passive non-linear devices in a power system. The power 
transformer, for example, generates a magnetization 
current with third-order and higher-order odd harmonics. 
In the past, these passive devices were the primary source 
of harmonics. (Vlahinic et al, 2009). Generation, 
transmission, distribution and consumption of the 
electrical systems’ main voltage in a correct 50 Hz sine 
curve is very important for operating accurate, regular, 
efficient and trouble-free of electric power system and 
electrically operated devices. However, because of some 
components or side effects caused by consumers 
connected to system and disruptive events, sinusoidal 
waveform of the basic electrical quantities such as flux, 
current and voltage is distributed and the integer 
multiples of 50 Hz as unwanted harmonics are added 
(Kocatepe C. et al, 2003; Kücük S., 2005). Voltage and 
current waveforms of a distribution or transmission 
system are usually not pure sinusoids; they may consist of 
a combination of the fundamental, harmonics and other 
frequencies caused by transients. The presence of 
harmonics in the network causes many problems to the 
customers, starting with home appliances to interfacing 
with communication equipment and temperature rise in 
all connected electrical elements. To make the network 
more reliable and secure, standards of power quality are 
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applied in many distribution networks, and limits are 
designed for total harmonic distortion (THD) (El-Ela A., 
2008). Therefore, some precautions and limitations are 
identified by standard enterprises in order to keep the 
level of harmonics at certain limits. Total Harmonic 
Distortion (THD) is used commonly for limiting the 
harmonic quantities with standards and THD of voltage 
and current can be found by using these equations 
(Kocatepe C. et al, 2003; Kücük S., 2005). 
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THD equations showed in Equation 1 are the ratio of 
harmonic components effective value to the basic 
component effective value. THD is usually expressed as a 
percentage value. As IEC standards, THD value has to be 
maximum 3% for voltages and 6% for currents (Kücük S., 
2005). THD is used to determine the deviation of periodic 
waveform containing harmonics. THD value of a correct 
sine waveform consisting only fundamental frequency is 
zero. 
The IEEE standard 519 clearly states that harmonic 
currents should be reduced to minimize voltage distortion 
since the power supply system can only control the quality 
of the voltage and has no control over the currents that 
particular loads might draw. Therefore, the norms in the 
power quality area are voted to maintaining the voltage at 
the point of common coupling (PCC) with the utility, 
within certain limits; these limits generally refer to 
aggregate harmonics, helping to assure efficiency and 
reliability for industrial applications (Aleem, S.H.E.A, et.al, 
2012). Power system harmonics are not only discussed in 
low voltage systems but also in high voltage systems. The 
design of passive harmonic filters for high-voltage level is 
more complicated than the design in the low-voltage level. 
In low-voltage level, one can use one or more single tuned 
filters. But in high-voltage level, one needs more types of 
filters such as second-order high-pass filter and designs 
capacitor banks used for high-voltage harmonic filter 
(Tupsa-ard, J., et.al, 2011). 
 
3.Harmonic and Spectrum Analyzer 

 
The capacities of these type devices are quite large. These 
devices should include some properties; 
 Measure capacity for current and voltage at the 
same time (to obtain information about  harmonic power 
flow) 
 Measure capacity for phase angle and magnitude 
of examined harmonic component (for power flow 
calculations) 
 Measure capacity for harmonic components up 
to at least 37th harmonic.  
 Characterize capacity for statistical nature of 
harmonic distortion levels (harmonic levels can change 
with nature of the load and varieties at system 
requirements). 
In this study, the MT310 Zera's portable etalon reference 
test analyzer was used for measurements as a harmonic 
analyzer. Front view of Zera MT310 analyzer is shown in 
Figure 1. 

 
Figure 1. Front view of Zera MT310 analyzer 

With this analyzer, test of all types’ electrical meters, 
voltage, current, power and energy measurements, 
representation of harmonic phase angle up to 40th 
harmonic and magnitude, linear and logarithmic display 
of harmonics, current and voltage vectors, instantaneous 
active, reactive, capacitive, apparent powers, power 
factor, distortion factor, frequency measurements, 
representation of current and voltage waveforms can be 
performed. 
Current measurement up to 120A can be performed by 
using Zera MT310 analyzer and clamp current 
transformers. Besides of this, current measurement up to 
10000A with extra current sensors and voltage 
measurement up to 40000V with high voltage sticks can 
be performed too. Accuracy class of this model is 0.1%. 
Internal memories are available for storing of the results. 
Additionally, data management software called as MTV is 
based Windows OS are used to create test reports and 
evaluate test results. The device performs necessary 
measurements for the connected points. In this study, 
measurements were performed at connection point of 
meters fed through three-phase four-wire direct 
connected meters and three-phase four-wire current. 
 
4.Passive Filters 

Harmonic filtration is carried out in two methods. These 
mechanisms are passive filters and active filters. Passive 
filters consisted of variable connection types of passive 
circuit elements, have been used for long years and they 
are still used as they are economical. Passive LC filters 
used to filter harmonics and to increase power factor of 
load, have some disadvantages in that they have 
resonance risk, harmonics increase so much depending on 
resonance and that they occupy a large place (Rüstemli, S. 
et al, 2014).  
A traditional single-tuned passive harmonic filter design 
adapts a single unit trap tuned at a specific harmonic 
frequency. These types of filters offer mature technology, 
reliable operation and lower installation and maintenance 
cost. A traditional passive filter design scheme needs the 
interlocking control when the 5th, 7th, 11th, and 13th 
harmonic filters are installed in the system. (Liang, X., 
2011). In many cases, harmonic currents produced by 
nonlinear loads may have probabilistic characteristics due 
to the variation of load levels which are changing over 
time. For the passive harmonic filter planning, if harmonic 
currents and the system impedance are regarded as 
deterministic, the capacities of installed passive harmonic 
filters may not be properly sized, which also may lead to 
excessive cost. To have an efficient control of harmonic 
currents injected by the nonlinear loads, a new approach 
for planning the single-tuned passive filters of an 
industrial power system, where the probabilistic 



Rüstemli et al. / Bitlis Eren Univ J Sci & Technol / 5 (1), 1 – 10, 2015 

3 

 

characteristics of the system parameters (i.e., harmonic 
currents and harmonic impedances of the source and 
linear loads) for the passive filter planning can be taken 
into account (Chang, G.W., et.al, 2007). Passive filter 
placed between the source and receiver is designed to 
eliminate the components other than fundamental 
frequency. It is consisted with capacitance, inductance and 
resistance in some cases. There are two types of passive 
filters are used and these are serial passive filter and 
parallel passive filter. In addition, serial inductance usage 
is commonly encountered in applications as a passive 
filter. 
The aim of passive filters’ optimal design is to meet 
requirements and to maximize overall efficiency. Optimal 
parameters shall meet the following requirements (Juan 
Z., et al, 2009): 
 Low total harmonics distortion of voltage or 
current, 
 Low initial investment costs, 
 Higher power factor, whereas reactive power 
can’t be overcompensation, 
 No series or parallel resonance with impedance 
of the system results in the amplification of harmonic, 
 The design should ensure that in the normal 
fluctuation of frequency, the filter can also meet the 
technology requirements. 
 
4.1.Series passive filters 
 
Series passive filters are used in front of the AC motors 
drive circuits and high-power AC/DC in applications. A 
simple structure of a series passive filter is given in Figure 
2. 

NONLINEAR 

LOAD

NETWORK

LR

Series Passive Filter

 
Figure 2. A simple structure of series passive filter 

There are some difficulties in the implementation of series 
passive filters. The entire load current passes through the 
filter and voltage drop occurs. Therefore, isolation is 
required for full-line voltages.  
 
4.2.Parallel passive filters 
 
Parallel passive filters are consisted with capacitors, 
inductors, and in some cases resistance and used between 
harmonic source and network. A simple structure of a 
parallel passive filter is shown in Figure 3. 
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Figure 3. A simple structure of parallel passive filter 
 
The basic principle of passive filters is to connect 
inductance and capacitance to power system, and 
calculate the values of them in order to resonance and 
eliminate of unwanted harmonics. It is necessary to 
constitute resonance arms separately for each harmonic 
frequency, and connect them to the power systems. For 
optimal solution, the most effective method for harmonics 
is to constitute arms for harmonic frequencies that have 
high amplitude value. There is only one arm can be 
connected to the system for eliminating the frequencies 
have small amplitudes. The biggest risk of using the 
parallel passive filters is the formation of parallel 
resonance with power system. Therefore, a detailed 
analysis of the system is required before the parallel 
passive filter is applied to the power system. There are 
four types of parallel passive filters are used in 
applications. These are; 
 Single-tuned (band pass) filters 
 Double-tuned filters 
 Auto-tuned filters 
 High-pass filters 
In this study, single-tuned (band pass) filters are 
examined and designed using by Matlab. Single-tuned 
(band pass) filters provides diversion of only one 
harmonic current has unwanted frequency from the line 
by creating a short circuit path. Single-tuned (band pass) 
filters are contained with series R, L and C circuits. A 
simple single-tuned (band pass) filter is given in Figure 4. 

R

L

C

Bus

 
Figure 4. Single tuned passive filter 

Filter impedance of single tuned passive filter (band pass) 
at fundamental frequency and harmonic frequencies other 
than the tuned harmonic frequency are expressed by; 
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Table 1. The definitions of variables in the impedance equation 
(Eq.2.) 

Variable Definition 

ZT Impedance of filter at fundamental frequency 
and harmonic frequencies other than the tuned 
harmonic frequency.  

R Internal resistance of filter’ inductance and capacitance 

XL Inductive reactance of filter 

XC Capacitive reactance of filter 

fn Frequency of n. harmonic  

L Inductance of filter 

C Capacitance of filter 

ZT0 The impedance consisted as a result of 
resonance at desired frequency 

f0 Harmonic frequency of filter (resonance frequency) 

 
The principle of this filter is to provide XL=XC with 
resonance at desired harmonic frequency. In this case, the 
filter impedance at tuned harmonic frequency is; 

RZT 0                                                                            (3) 

When the filter parameters is being calculated, 
capacitance value should be determined to meet the 
compensation requirements since filter capacitance show 
compensation effect in system for fundamental frequency 
and other frequencies than tuned harmonic frequency.    
Then, inductance value must be calculated depend on this 
capacitance for resonance. These calculations are 
performed in the following order starting with eq.4. 
 First of all, requirements of the system are identified for 
reactive power. For this purpose; 

)tan(tan 21   PQ                                             (4)                                                 

is used. Where, Q is the capacitor power which must be 
connected to the system for achieving the desired power 
factor of the system, P is total active power of the system, 

1tan  is tangent of the power angle before the 

application of compensation, 2tan is tangent of the 

power angle after the application of compensation. After 
calculating of the compensation power, capacitive 
reactance of the capacitance required for system must be 
determined by using Eq.5. 

                   
Q

U
XCT

2

                                                       (5) 

Where, XCT is capacitive reactance of the capacitance 
required for system and U is operating voltage of the 
system. 
After the calculation of capacitive reactance value, this 
value proportionally distributed to the single-tuned filters 
which separately tuned according to the effective 
harmonic orders in system and depends on the flowing 
currents. Then, the XL values for each filter stages 
corresponding to each XC must be calculated and 
connected depend on the tuned harmonic frequency of 
filter. The positive effects of the single-tuned filter can be 
listed as follows; 

 Losses are less if there is no intentionally 
resistance added. 
 It shows impedance near zero against harmonic 
current for tuned harmonic frequency. 
 More than one parallel can be used for filtering 
more than one harmonic current.  
The change in the values of the elements over time is a 
disadvantage of this filter. This situation can be resolved 
with an additional capacitor and resistor. At this time, 
single-tuned filters can be installed only in constant power 
and nonlinear loaded systems. Because, the capacitors 
can’t respond to the changes of power and when the 
inductive loads leave, the capacitors continue to remain so 
that over-compensation may occur.  If the constant load 
cut out of the system, the filter must be cut out of the 
system too.  
Passive filters are constituted with passive components 
(inductance, capacitance and resistance) which are 
compatible with attenuated harmonic frequencies. Value 
of the inductor and capacitor is used to obtain low 
impedance at selected frequency. Passive filters are 
generally designed for eliminating one or two harmonics 
(generally 5th harmonic and 7th harmonic). However there 
are some naturally limitations. These can be listed as 
follows. 
 Internal interaction with the power system, 
 Constitution of parallel resonance circuits with 
the system impedance, 
This situation leads to a worse situation than the 
corrected situation. At the same time it also causes 
malfunction of the system. 
 Filter characteristics change due to changes of 
filter parameters,  
 The emergence of unsatisfactory performance 
due to change of non-linear load parameters, 
 Compensation of limited number harmonic, 
 Not to be for entire system power quality, 
 The possibility of parallel resonance 
occurrence.  
This resonance frequency should not coincide with any 
major harmonic of the system. Passive filters are usually 
tuned to a lower value of attenuated harmonic as a 
security when system parameters change (change of 
temperature and/or fault status). Therefore, these types 
of filters are added to the system starting from the lowest 
unwanted harmonics. For example, filter of 5th harmonic 
should be placed before filter of 7th harmonic. The 
following steps should be followed for the design of 
passive filter design. 
 Modeling of power system that contain of 
nonlinear loads and linear loads to determine harmonic 
source. A harmonic power (load) flow algorithm must be 
used.  
 An equivalent circuit and calculations are 
enough for some applications of a simple dominant 
harmonic source. 
 System must be checked with placing of the 
harmonic filters on model. Filters should be fully 
compatible with the dominant harmonic frequencies. 
 If unexpected results (such as parallel 
resonance) are provided, place of the filter is changed and 
the parameter values are changed until the desired result 
is obtained. 
In addition to the development of power quality, harmonic 
filters can be configured to provide power factor 
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correction. Filter must be designed to carry both 
resonance harmonic currents and fundamental currents 
as well. 

5. Results And Discussion 

5.1. Measurements on Askale Van Cement Factory with 
Zera MT310 

Different measurements were made in two factories 
belong to different groups with the model of Zera MT310 
power analyzer in the city of Van.  
Figure 5 shows the measurements of instant values 
obtained from Van Cement Factory in date of 10.02.2011. 
Figure 6 shows absolute value of voltage harmonics with 
angles which belongs to phase A. Figure 7 shows voltage 
wave form of this phase. Figure 8 shows that linear 
presentation of voltage harmonics belongs to phase A and 
Figure 9 shows that linear presentation of current 
harmonics belongs to this phase. 

Figure 5. Instant values for Van Askale Cement Factory 

Figure 6. Absolute values of voltage harmonics with their angles 
belongs to phase A  

Figure 7. The voltage waveform of phase A 

Figure 8. The linear presentation of voltage harmonics belongs 
to phase A 

Figure 9. The linear presentation of current harmonics belongs 
to phase A 
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5.2.Measurements on Van Ercis Sugar Factory 

Figure 10 shows the absolute values of current harmonics 
and their angles belongs to phase B of Van Ercis Sugar 
Factory and Figure 11 shows the FFT results of current 
harmonics belongs to this phase. The current waveforms 
of this phase are shown in Figure 12 and instant values are 
shown in Figure 13. 
 

Figure 10. Absolute values of current harmonics with their 
angles belongs to phase B 

Figure 11. The FFT results of current waveform belongs to phase 
B of Ercis Sugar Factory 
        

Figure 12. The harmonics belongs to phase B 

Figure 13. Instant values of Sugar Factory 

Major deficiencies about electrical power quality in the 
region of Van are determined with the measurements and 
obtained graphics. When the system is installed and 
operated, they should be kept under control on electrical 
power systems by consumers for healthy functioning, long 
life of materials and energy quality. 

It can be seen in the above results of measures for Askale 
Cement Plant, the installation of electrical current values 
were found unstable. The star point is shifting on 
transformers due to unbalanced loads. Therefore, 
electrical current pass through from neuter and causes the 
shortening the life of transformer due to overheating. 
Result of measurements show that total harmonic 
distortion of phase A is 123,38%. This overload cause 
some problems and these are overload of transformers, 
isolation distortion of the cable due to overheating and 
slide of basic components on factories that have big 
power.  
When instant values are examined of Van Ercis Sugar 
Factory, some results are obtained that input voltage 
value is approximately 28000V but this value should be 
approximately 31500V. In addition, it was determined 
that powers relatively distributed balanced to the phase, 
voltage harmonics remained below to the tolerance limits, 
however, current harmonics remained above the 
tolerance limits and 5. harmonic was effective. The system 
can be worked properly by using a basic passive filter 
system.  

5.3.Simulation of Passive Filter for Harmonics 
Elimination of Ercis Sugar Factory 

In this section, this filter of the system to response 
separately is examined as applied single tuned filter is 
connected to series inductance on electrical energy 
system of Ercis Sugar Factory. This examine is designed 
using of Matlab/Simulink for current and voltage of 
system that have THD and FFT values. 
Table 2. Current harmonics and its amplitudes of Ercis Sugar 
Factory 

Harmonics 
order 

Amplitudes of harmonics (Ercis Sugar 
Factory) 

1 165,76 A 

3 9,28 A 

5 37,52 A 

7 2,57 A 
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Non-linear Load

Linear Load

Compensation System

360 kVA

380 V 50 Hz

360 kVA cosφ=0.8

6.3KV/0.4.KV

1250 kVA 50 Hz

Figure 14. Diagram of Single Line for Ercis Sugar Factory 

Passive filter is applied single line of Ercis Sugar Factory 
in Figure 14. Nonlinear loads of the system are modeled 
by current source. Current harmonics and its amplitudes 
of Ercis Sugar Factory are given in table.2. It is assumed 
that the loads of the system are distributed balanced.  

Prepared simulation of the electrical system given in 
Figure 15. is performed by using Matlab/Simulink. This 
simulation contains measurement block, nonlinear load 
for phase of A, phase of B and phase of C called blocks.  

Figure 15. Prepared simulation of the electrical system 

 
Figure 16. Measurement blocks of the simulation 

 
Figure 16 shows the inside of closed block called of 
“measurement block” given in Figure15. All the necessary 
measurements can be performed by using this block 
(separately current and voltage of each phases, THD 
values of currents and voltages, FFT values of currents and 
voltages etc.).  
Figure 17 shows the inside of nonlinear loads given in 

Figure 15. The amplitudes of each harmonic degree are 
modeled in this block by a current source connected 3-
phase system. 

Figure 17. Measurement block of prepared simulation circuit 
for the system 

Current graphic of the system is shown in Figure 19, FFT 
spectrums of current and voltage are shown in Figure 19 
and Figure2 1 respectively. At this time, THD graph of the 
current is given in Figure 20. 

Figure18. The current of phase B 

Figure 19. The FFT of current belongs to phase B 

Figure 20. The changing of THD belongs to phase B’ current in 
time 
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Figure 21. The changing of THD belongs to phase B voltage 
(phase-neutral) in time 

Electrical data of the system is obtained from 
Matlab/Simulink simulation through the measurement 
block. All of electrical data is taken from a phase of the 
model system since it is a balanced system and these data 
are accepted for other phases.  

In this section, single-tuned filter simulated as in Figure15 
is implemented and the response of the system is 
examined. When this filter is applied to the system, 
capacity elements used in the filter must be met required 
compensation power. Power coefficient of the system is 
0,8 and this value should be increased to 0,95, so required 
capacitor power is calculated as Qc; 

)tan(tan 21  PQC                                                            (6) 

)19,18tan86,36(tan288 CQ                                             (7)                                         

28,121CQ kVAr.                                                                     (8) 

Capacitor power must be taken bigger than the Qc value 
found in eq.8. as 125 kVAr. 

 1552,1
125000

38022

C
C

Q

U
X                                          (9)                                  

F
fX

C
C

00276,0
1552.1.502

1

2

1



                              (10)                                 

753 IIIIh   = 9,28+37,52+2,57 =49,37                     (11)                

hI

C
IC 33                                                                                  (12) 

FC 000519,03                                                                         (13)    

FC 002098,05                                                                         (14)                                                                      

FC 000144,07                                                                        (15) 

If the inductor value is calculated with the same way, eq.16 
can be written as; 

  3
2

3

3
2

1

Cf
L


                                                                       (16) 

For each three harmonic (3., 5., 7. harmonics), inductor 
values is found as; 

 
3

23 10.169,2
000519,01502

1 


L  H                          (17) 

 
4

25 10.932,1
002098,02502

1 


L   H                          (18) 

 
3

27 10.4359,1
000144,03502

1 


L  H                         (19) 

Figure 22 shows the simulation of the electrical system 
and the filter prepared by Matlab/Simulink according to 
the calculated L and C values for each parallel arm.  

Figure 22. Simulation of the electrical system and filter for Ercis 
Sugar Factory 

Single-tuned filter is shown in Figure23 belongs to block 
A, B and C (Phase of A,B,C Single-Tuned Filter) are shown 
in Figure 22. 
 

R3

L3

C3

R5

L5

C5

R7

L7

C7

1

(in1)

Figure 23. Single-tuned filter for Ercis Sugar Factory 

Figure 24 shows the obtained current of system after 

applying the filter as shown in Figure 22. FFT and THD 

graphics of this current is shown in Figure 25 and Figure 

26 respectively. At the same time, Figure 27 shows the 

THD graph of voltage. 
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Figure 24. The current waveform after applying the filter to the 

system 

 
Figure 25. The FFT graph of current after applying the filter to 

the system 

   
Figure 26. The THD graph of current after applying the filter to 

the system 

 
Figure 27. The FFT graph of voltage after applying the filter to 
the system. 

 
Before the filter application, the THD values of current is 

approximately 23,57%, voltage is 11,70%. After the 

application, these values is decreased to 7,6%, voltage is 

3,5% respectively. The obtained THD values of current 

and voltage are at acceptable levels. However, should not 

be seen as sufficient. Other high order harmonics in the 

system must be suppressed as well for better results. It is 

understood that each parallel arms are showed near-zero 

impedance if the internal resistances of elements is 

neglected on set frequency.  

The performance of single-tuned filter is observed as 

good, however, this filter has some disadvantages. First, it 

is the most important problem that the system sensitively 

depends on changing of filter elements values in time due 

to sensitive calculations and setting. In addition, the 

nonlinear single-tuned filters are installed and used only 

for fixed power systems because the over compensation 

may be happen due to fixed capacity and variable 

inductive loads. Ercis Sugar Factory has not stable or fixed 

loads. Load status and load characteristics vary according 

to demand at the factory. This situation is caused 

problems of single tuned filter. When nonlinear loads are 

out of the circuit; for example, if the cause of 5th harmonic 

is out of circuit, the arm of this harmonic in filter stay in 

circuit and this situation is caused extra energy 

consumption. Therefore, these filters should be used on 

systems have fixed nonlinear loads. When constant load is 

out of circuit, single-tuned circuit filters should be 

removed. 

Every factory should take precautions according to their 

load characteristics and load movements for proposed 

corrections and protection. This condition is seen as extra 

cost in the short-term but in the long term; beneficial 

consequences happen for the economy of the country and 

development the total quality of products. Especially 

universities, chamber of trades, customers and 

foundations should be come together to improve the 

quality of education and awareness-raising activities. 

 
References 
 

Yacamini, R., August (1994). Power System Harmonic.  IEEE 
Power   Engineering Journal, pp. 193-198. 

Diwan S. P., Inamdar,H. P., Vaidya, A. P., 2011. Simulation 
Studies of Shunt Passive Harmonic Filters: Six Pulse 
Rectifier Load - Power Factor Improvement and 
Harmonic Control. ACEEE International Journal on 
Electrical and Power Engineering, 2 (1), pp.1-6. 

Aziz, M., M., A., El-Zahab, E., E., A., Zobaa, A., F., Khorshied, D., 
M., April (2007). Passive Harmonic Filters Design Using 
FORTRAN Feasible Sequential Quadratic Programming. 
Electric Power Systems Research, 77 (5-6), pp. 540-547. 

Guo, X., Lu, Z., Sun,X.,Gu, H., Wu, W., (2014). New grid 
impedance estimation technique for grid-connected 
power converters, Journal of Engg. Research,  2 - (3) pp. 
177-193. 

Efe, S.B., (2006). Harmonics in Power Systems and Analysis of 
Harmonics, Graduate Thesis, Inonu University, Malatya, 
Turkey  

Vlahinic, S., Brnobic, D., Vucetic, D., July (2009). Measurement 
and Analysis of Harmonic Distortion in Power 



Rüstemli et al. / Bitlis Eren Univ J Sci & Technol / 5 (1), 1 – 10, 2015 

10 

 

Distribution Systems, Electric Power Systems Research, 
79 (7), pp. 1121-1126. 

Kocatepe, C., Uzunoğlu, M., Yumurtacı, R., Karakaş, A., Arıkan, 
O., (2003). Harmonics in Electrical Plants, Birsen 
Publication, İstanbul.. 

Kücük, S., (2005). Faults in Electrical Plants, İzmit. 
Aleem, S.H.E.A, Zobaa, A.F., Aziz, M.M.A., (2012). Optimal C- 

Type Passive Filter Based on Minimization of the Voltage 
Harmonic Distortion for Nonlinear Loads, IEEE 
Transactions on Industrial Electronics, 59 (1), pp. 281-
289. 

Tupsa-ard, J.,  Chamchoy, C., Tayjasanant, T., 82011).  High-
Voltage Passive Harmonic Filter Design, The 8th Electrical 
Engineering/ Electronics, Computer, 
Telecommunications and Information Technology(ECTI) 
Association of Thailand – Conference 

El-Ela, A., A., A., Alam, S., El-Arwash, H., June (2008). An 
Optimal Design of Single Tuned Filter in Distribution 
Systems, Electric Power Systems Research, 78(6), pp. 
967-974 

Rüstemli, S., Cengiz, M.S., (2014). Active filter solutions in 
energy systems, Turkish Journal of Electrical Engineering 
& Computer Sciences, DOI: 10.3906/elk-1402-212. 

Liang, X., Ilochonwu, O., (2011). Passive Harmonic Filter 
Design Scheme, IEEE Industry Applications Magazine, 
Sept-Oct., pp. 36-44. 

Chang, G.W., Wang, H.,  Chu, S., (2007). A Probabilistic 
Approach for Optimal Passive Harmonic Filter Planning, 
IEEE Transactions on Power Delivery, 22 (3), pp. 1790-
1798. 

Juan, Z., Yi-nan, G., Shu-ying, Z., September (2009). Optimal 
Design of Passive Power Filters of an Asymmetrical 
System Based on Genetic Algorithm. Procedia Earth and 
Planetary Science, 1(1), pp. 1440-1447. 

 
 
 
 


