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ﺑﻬﺒﻮﺩ ﮐﯿﻔﯿﺖ ﺗﻮﺍﻥ ﺩﺭﺳﯿﺴﺘﻢ ﻫﺎﯼ ﻗﺪﺭﺕ ﺑﺎ ﻓﯿﻠﺘﺮ ﮐﺮﺩﻥ ﻫﺎﺭﻣﻮﻧﯿﮏ ﻫﺎ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ
ﻓﯿﻠﺘﺮ ﻟﯿﻨﯿﺎﺗﻮﺭ
ﺩﺭﺍﯾﻦ ﻣﻘﺎﻟﻪ ﻫﺪﻑ ﻋﻤﺪﻩ ،ﺑﺮﺭﺳﯽ ﻫﻤﻪ ﺟﺎﻧﺒﻪ ﮐﯿﻔﯿﺖ ﺗﻮﺍﻥ ﻭ ﺑﻬﺒﻮﺩ ﮐﯿﻔﯿﺖ ﺗﻮﺍﻥ ﺑﺎ ﻓﯿﻠﺘﺮ ﮐﺮﺩﻥ ﻫﺎﺭﻣﻮﻧﯿﮏﻫﺎ
ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻓﯿﻠﺘﺮ ﻟﯿﻨﯿﺎﺗﻮﺭ ﺩﺭ ﺷﺒﮑﻪﻫﺎﯼ ﻗﺪﺭﺕ ﻣﯽﺑﺎﺷﺪ .ﭘﺲ ﺍﺯ ﮐﺴﺐ ﺁﮔﺎﻫﯽ ﺩﺭ ﻣﻮﺭﺩ ﮐﯿﻔﯿﺖ ﺗﻮﺍﻥ ﻭ
ﻫﺎﺭﻣﻮﻧﯿﮏﻫﺎ ،ﻧﻈﺎﺭﺕ ﻭ ﺷﻨﺎﺳﺎﯾﯽ ﻣﻨﺎﺑﻊ ﺍﺧﺘﻼﻝﺯﺍ ﻣﻄﺮﺡ ﻣﯽﮔﺮﺩﺩ .ﺩﺭ ﺍﺑﺘﺪﺍ ﻣﺴﺎﺋﻞ ﮐﯿﻔﺖ ﺗﻮﺍﻥ ﻭ ﮐﻠﯿﻪ
ﭘﺪﯾﺪﻩﻫﺎﯾﯽ ﮐﻪ ﺩﺭ ﺣﻮﺯﻩ ﮐﯿﻔﯿﺖ ﺗﻮﺍﻥ ﻗﺮﺍﺭ ﻣﯽﮔﯿﺮﺩ ،ﺑﺤﺚ ﻭ ﺑﺮﺭﺳﯽ ﺷﺪﻩ ﺍﺳﺖ .ﭘﺪﯾﺪﻩﻫﺎﯼ ﻣﺨﺘﻠﻔﯽ ﮐﻪ ﺩﺭ
ﺷﺒﮑﻪ ﺭﺥ ﻣﯽﺩﻫﺪ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺩﺍﻣﻨﻪ ،ﺯﻣﺎﻥ ﻭ ﻧﻮﻉ ﭘﺪﯾﺪﻩ ،ﺗﻘﺴﯿﻢ ﺑﻨﺪﯼ ﺷﺪﻩ ﺍﺳﺖ ﻭ ﻫﻤﮕﯽ ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ ﻗﺮﺍﺭ
ﮔﺮﻓﺘﻪ ﺍﺳﺖ .ﻣﻨﺎﺑﻊ ﻫﺎﺭﻣﻮﻧﯿﮏﺯﺍ ﺑﻪ ﺻﻮﺭﺕ ﮐﻠﯽ ﻣﻌﺮﻓﯽ ﺷﺪﻩ ﺍﺳﺖ ﻭ ﻣﻨﺎﺑﻊ ﻋﻤﺪﻩ ﺍﺧﺘﻼﻝﺯﺍ ﺩﺭ ﺷﺒﮑﻪ ﺩﺭ ﻋﺼﺮ
ﮐﻨﻮﻧﯽ ﻣﻄﺮﺡ ﺷﺪﻩ ﺍﺳﺖ .ﺑﺎﺗﻮﺟﻪ ﺑﻪ ﺗﻮﺿﯿﺤﺎﺕ ،ﺍﺩﻭﺍﺕ ﺍﻟﮑﺘﺮﻭﻧﯿﮏ ﻗﺪﺭﺕ ﺍﻣﺮﻭﺯﻩ ﺟﺰﻭ ﻣﻨﺎﺑﻊ ﻋﻤﺪﻩ ﻫﺎﺭﻣﻮﻧﯿﮏ ﺩﺭ
ﺷﺒﮑﻪ ﻣﯽﺑﺎﺷﻨﺪ ﻭ ﺍﻧﻮﺍﻉ ﺍﯾﻦ ﺍﺩﻭﺍﺕ ﻭ ﻫﺎﺭﻣﻮﻧﯿﮏﻫﺎﯼ ﺗﻮﻟﯿﺪﯼ ﺑﻪ ﺻﻮﺭﺕ ﮐﺎﻣﻞ ﺗﻮﺿﯿﺢ ﺩﺍﺩﻩ ﺷﺪﻩ ﺍﺳﺖ .ﻣﺴﺌﻠﻪ
ﺑﻌﺪﯼ ﻣﯿﺎﻥ ﻫﺎﺭﻣﻮﻧﯿﮏﻫﺎ ﻣﯽﺑﺎﺷﺪ ﮐﻪ ﺍﺯ ﺟﻨﺒﻪﻫﺎﯼ ﻣﺨﺘﻠﻔﯽ ﻫﻤﭽﻮﻥ ﻧﺤﻮﻩ ﺗﻮﻟﯿﺪ ،ﻣﻨﺎﺑﻊ ﻭ ﺭﻭﺵ ﺗﺸﺨﯿﺺ ﻣﻮﺭﺩ
ﺑﺮﺭﺳﯽ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻪ ﺍﺳﺖ .ﺍﺛﺮﺍﺗﯽ ﮐﻪ ﻣﻨﺎﺑﻊ ﻫﺎﺭﻣﻮﻧﯿﮏﺯﺍ ﺑﺮ ﺭﻭﯼ ﺷﺒﮑﻪ ﺑﺮﻕ ﻣﯽﮔﺬﺍﺭﺩ ﻣﻄﺮﺡ ﺷﺪﻩ ﺍﺳﺖ ﻭ ﺍﺛﺮﺍﺕ
ﻫﺎﺭﻣﻮﻧﯿﮏ ﺑﺮ ﺭﻭﯼ ﺗﺠﻬﯿﺰﺍﺕ ﺑﺮﻗﯽ ﻫﻤﭽﻮﻥ ﺗﺮﺍﻧﺲ ،ﻣﺎﺷﯿﻦ ﻭ ﻏﯿﺮﻩ ﺑﻪ ﺻﻮﺭﺕ ﺟﺪﺍﮔﺎﻧﻪ ﺑﺮﺭﺳﯽ ﺷﺪﻩ ﺍﺳﺖ ﻭ
ﺳﭙﺲ ﺭﻭﺷﻬﺎﯼ ﮐﻨﺘﺮﻟﯽ ﺟﻬﺖ ﺣﻔﺎﻇﺖ ﺗﺠﻬﯿﺰﺍﺕ ﺣﺴﺎﺱ ﺩﺭ ﺑﺮﺍﺑﺮ ﻫﺎﺭﻣﻮﻧﯿﮏﻫﺎ ﻣﻄﺮﺡ ﺷﺪﻩ ﺍﺳﺖ .ﺑﺎ ﻃﺮﺍﺣﯽ
ﻓﯿﻠﺘﺮ  Lineatorﮐﻪ ﯾﮏ ﺳﯿﺴﺘﻢ ﭘﯿﺸﺮﻓﺘﻪ ﺍﺳﺖ ﺭﺍﻩ ﺣﻞ ﺳﺎﺩﻩ ﺍﯼ ﺭﺍ ﺩﺭﺍﺧﺘﯿﺎﺭ ﻣﺘﺨﺼﺼﯿﻦ ﺑﺮﻕ ﻗﺮﺍﺭ ﻣﯽ ﺩﻫﺪ
ﮐﻪ ﮐﻠﯿﻪ ﺍﻏﺘﺸﺎﺷﺎﺕ ﺍﻟﮑﺘﺮﯾﮑﯽ ﻣﺼﺮﻑ ﮐﻨﻨﺪﻩ ﻫﺎﯼ ﻏﯿﺮ ﺧﻄﯽ ﺭﺍﺑﺮﻃﺮﻑ ﻭ ﺩﺭ ﺣﺪ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ  -519IEEEﺗﺤﻮﯾﻞ
ﻣﯽ ﺩﻫﺪ ﻭ ﺍﺯ ﺟﻤﻠﻪ ﺳﯿﺴﺘﻢ ﻫﺎﯾﯽ ﺑﻪ ﺷﻤﺎﺭ ﻣﯽ ﺭﻭﺩ ﮐﻪ ﺑﺎ ﻫﺰﯾﻨﻪ ﻣﻨﺎﺳﺐ ﺗﻬﯿﻪ ﻭ ﺩﺭ ﺳﯿﺴﺘﻢ ﺗﻮﺯﯾﻊ ﺑﺮﻕ ﻧﺼﺐ
ﻣﯿﮕﺮﺩ ﺑﻄﻮﺭ ﮐﻠﯽ ﺳﯿﺴﺘﻢ ﻟﯿﻨﯿﺎﺗﻮﺭ ﺩﺭ ﺗﻤﺎﻡ ﻣﻮﺍﺭﺩﯼ ﮐﻪ ﺩﺭﺍﯾﻮﺭﻫﺎﯼ ? ﭘﺎﻟﺴﻪ ﻭﺟﻮﺩ ﺩﺍﺭﻧﺪ ﻣﻔﯿﺪ ﻫﺴﺘﻨﺪ .ﻟﯿﻨﯿﺎﺗﻮﺭ
ﯾﮏ ﻭﺳﯿﻠﻪ ﮐﺎﻣﻼ ﻣﻨﻔﻌﻞ ﻣﺘﺸﮑﻞ ﺍﺯ ﯾﮏ ﺭﺍﮐﺘﻮﺭ ﺟﺪﯾﺪ ﻫﻤﺮﺍﻩ ﺑﺎ ﺑﺎﻧﮏ ﺧﺎﺯﻧﯽ ﻧﺴﺒﺘﺎ ﮐﻮﭼﮏ ﺍﺳﺖ .ﺩﺭ ﻓﺼﻞ ﺍﺧﺮ
ﻃﺮﺍﺣﯽ ﻭ ﺷﺒﯿﻪ ﺳﺎﺯﯼ ﻓﯿﻠﺘﺮ ﻟﯿﻨﯿﺎﺗﻮﺭ ﺑﺮﺍﯼ ﺣﺬﻑ ﻫﺎﺭﻣﻮﻧﯿﮏﻫﺎ ﺩﺭ ﺳﯿﺴﺘﻢ ﻗﺪﺭﺕ ﺍﺷﺎﺭﻩ ﺷﺪﻩ ﺍﺳﺖ .ﺭﻭﺵ
ﭘﯿﺸﻨﻬﺎﺩﯼ ﺑﺮ ﺍﺳﺎﺱ ﺍﻧﺪﺍﺯﻩ ﮔﯿﺮﯼ ﺟﺮﯾﺎﻧﻬﺎﯼ ﺧﻂ ﻣﯽﺑﺎﺷﺪ ﻭ ﺟﺒﺮﺍﻧﺴﺎﺯﯼ ﺩﻗﯿﻖ ﺑﺮﺍﯼ ﻫﺎﺭﻣﻮﻧﯿﮑﻬﺎ ﺭﺍ ﻋﻠﯿﺮﻏﻢ
ﻓﺮﮐﺎﻧﺲ ﮐﻠﯿﺪﺯﻧﯽ ﻣﺤﺪﻭﺩ ﺗﻀﻤﯿﻦ ﻣﯽﮐﻨﺪ .ﻋﻼﻭﻩ ﺑﺮ ﺍﯾﻦ ،ﯾﮏ ﺭﻭﺷﯽ ﺭﺍ ﺩﻧﺒﺎﻝ ﻣﯽﮐﻨﯿﻢ ﮐﻪ ﺗﻀﻤﯿﻦ ﻣﯽﮐﻨﺪ
ﺟﺮﯾﺎﻧﻬﺎﯼ ﺧﻂ ﺑﺎ ﻭﻟﺘﺎﮊﻫﺎﯼ ﺧﻂ ﻣﺘﻨﺎﺳﺒﻨﺪ .ﺑﻨﺎﺑﺮﺍﯾﻦ ﻣﻘﺎﻭﻣﺖ ﻇﺎﻫﺮﺷﺪﻩ ﯾﮑﺴﺎﻥ ﺩﺭ ﺗﻤﺎﻡ ﻓﺎﺯﻫﺎ ﻭ ﺩﺭ ﺗﻤﺎﻡ
ﻓﺮﮐﺎﻧﺴﻬﺎﯼ ﺟﺒﺮﺍﻥ ﺷﺪﻩ ﺑﺮﺍﯼ ﺷﺮﺍﯾﻂ ﻧﺎﻣﺘﻌﺎﺩﻝ ﻭ ﺍﻋﻮﺟﺎﺝ ﯾﺎﻓﺘﻪ ﻣﻨﺒﻊ ﺗﻐﺬﯾﻪ ﻭ ﺑﺎﺭ ﻣﺸﺎﻫﺪﻩ ﻣﯽﺷﻮﺩ.
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M.A. Thesis:

improving the Electric-power-quality in Electric power
systems harmonic filtration by means of Lineator
In this Article main purpose is general monitoring of power quality at power system and
improve the power quality by filtering the harmonics using a lineator filter in power
networks.
Firstly, power quality has been introduced then monitoring and Identification of harmonic
sources discussed. Power quality problems have been described totality. Various
phenomenons that occurred at power system divided and studied totality. Harmonic sources
have been presented entirely. Electronic equipments are main harmonic sources that types
of this instrument have been described. The next case is intermediate harmonics that from
various aspects such as types, specification method and real sources have been explained
entirely. The harmonic sources effects on the power system have been discussed and these
effects on the instruments such as transformer, capacitor, motor and etc have been studied
separately and then control methods for sensitive equipments protection opposite harmonics
have been presented entirely.
With the design of the Lineator filter, which is an advanced system, it provides a simple
solution to the electrician who delivers all the electrical disturbances of nonlinear
consumers at a standard level of 519IEEE - including systems that The cost is appropriate
and is installed in the distribution system. In general, the linitronic system is useful in all
cases where 6-pulse drivers are available. Lineator is a completely passive device
consisting of a new reactor with a relatively small capacitor bank.
In the final chapter, the design and simulation of the lineator filter is indicated for
eliminating harmonics in the power system. The proposed method is based on the
measurement of line currents and guarantees accurate compensation for harmonics despite
the limited switching frequency. In addition, we follow a method that ensures line currents
are fitted with line voltages. Therefore, the apparent resistance is observed in all phases and
at all compensated frequencies for unbalanced and distorted conditions of the power supply
and the load.
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