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ABSTRACT 

The development of different industries cause a verity of problems for the 

distribution power systems. One of these problems is the non-linear effects on 

the loads that take non-periodic and/or non-sinusoidal currents, such as the 

semiconductor devices, electrical furnaces, induction furnaces, welding 

devices etc. These effects can overload the system as well as reduction of the 

system performance and efficiency. Also, increase power quality disturbances 

tend to lead to various optimizations techniques and filter designs. Harmonic 

distortions are the major cause for power quality problems.            

The research presented in this thesis tackles the sources of harmonics 

distortion and the propagation of the harmonics in the power system. Effects 

on the power system are also highlighted such as additional losses, harmonic 

resonance and electromagnetic interference with equipment…etc. Also a 

detailed analysis of harmonics is presented.  

This project also takes a closer looks at harmonics reduction methods in 

power systems. In depth analysis is performed and mathematical model and 

software simulation for shunt active harmonic filter is developed to design 

inexpensive solution to eliminate the effect of harmonic. This design is based 

on the (MATLAB/SIMULATION) package. Active filters are more efficient 

in eliminating harmonics distortions and improving the power quality and as 

thus allow pure sinusoidal wave. 

 

  



V 
 

ْزِ  يٍ.   لأَظًح تٕصٌع انقذسجكلاخ انعذٌذ يٍ انًش فًتسثةيإٌ تطٕس انصُاعاخ انًختهفح 

غٍش خٍثٍح، يثم أخٓضج أشثاِ الخطٍح يٍ الأحًال انتً تشسى انتٍاساخ الالاثاس غٍش كلاخ،انًش

تتضح  ْزِ  اَثاس إَعكاساخ. ٔغٍشْا ، أخٓضج انهحاو جألافشاٌ انحثً انًٕصلاخ،الأفشاٌ انكٓشتائٍح،

صٌادج اضطشاتاخ َٕعٍح انطاقح ٔ أداء انُظاو صٌادِ تحًٍم انُظاو يا ٌؤدي انى انحذ يٍ كفاءجفً 

 كلاخ انسثة انشئٍسً نًشتُعذانتشْٕاخ انتٕافقٍح  يششحاخ رنك أٌنًختهف انتقٍُاخ ٔتصايٍى ال

. َظًح انقذسجأ

كًا  ،يصادس انتشْٕاخ انتٕافقٍح ٔإَتشاس انتٕافقٍاخ فً يُظٕيح انقذسجتتُأل ْزِ الأطشٔحح تانثحث 

انًفاقٍذ الإضافٍح ٔانشٍٍَ انتٕافقً ٔانتذاخم انكٓشٔيغُطٍسً ) تُأل اَثاس انُاخًح عٍ انتٕافقٍاخ ٌتى

.   إخشاء تحهٍم يفصم نهتٕافقٍاخ تالإضافح إنى(انخ...يع انًعذاخ

  تشَايحأداء ًَٕرج سٌاضً ٔيحاكاج نهثشيدٍاخ تئستخذاوإنى  ٌٔتعشض انثحث تانتحهٍم

(MATLAB/SIMULATION) نًششح قذسج فعال نهقضاء عهى تأثٍش انتٕافقٍاخ . 

، تشْٕاخ انُاتدّ يٍ انتٕافقٍاخالنقضاء عهى ا فًأكثش َشطح تتًٍض تفاعهٍح انًششحاخ ال ٔخذ اٌ

. (خانٍّ يٍ انتشِٕ) يٕخح خٍثٍح َقٍح تئتاححٌح ااخٕدج انكٓشبالتحسٍٍ تالإضافح إنى تًٍضْا فً 

 


