
ʉʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, 

ʨʘʟʨʘʙʦʪʘʥʥr ʝ ʠ ʚʳʧʫʩʢʘʝʤʳʝ ʆʆʆ çɿʘʚʦʜ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠè 

 

ʆʆʆ çɿʘʚʦʜ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠè ʚʝʜʝʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʧʫʩʢ ʩʣʝʜʫʶ-

ʱʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ: 

- ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ (ʠʟʤʝ-

ʨʠʪʝʣʠ ʠ ʢʘʣʠʙʨʘʪʦʨʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʘʨʤʦʥʠʢ, ʛʝʥʝʨʘʪʦʨʳ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʛʘʨʤʦʥʠʯʝ-

ʩʢʠʭ ʩʠʛʥʘʣʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʥʦʨʤʠʨʦʚʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʤʧʣʠʪʫʜʳ, ʯʘʩʪʦʪʳ ʠ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʛʘʨʤʦʥʠʢ); 

- ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʤʘʛʥʠʪʥʳʭ ʚʝʣʠʯʠʥ ï ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ. 

 

ɺʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʙʫʜʴ ʪʦ ʥʘʧʨʷʞʝʥʠʝ ʠ ʩʠʣʘ ʪʦʢʘ ʚ ʩʠʩ-

ʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠʣʠ ʣʶʙʦʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʩʠʛʥʘʣ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʯʠʩʪʦʪʘ, ʪ.ʝ. ʩʪʝ-

ʧʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ, ʥʘʨʷʜʫ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʦʩʥʦʚʥʦʡ (ʧʝʨʚʦʡ) ʛʘʨʤʦʥʠʢʠ, ʥʘʧʨʷʞʝʥʠʷ 

ʚʳʩʰʠʭ ʠ ʥʠʟʰʠʭ ʯʘʩʪʦʪ, ʢʨʘʪʥʳʭ ʠʣʠ ʥʝʢʨʘʪʥʳʭ ʦʩʥʦʚʥʦʡ ʯʘʩʪʦʪʝ. ɼʣʷ ʦʮʝʥʢʠ ʵʪʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ ʩʣʫʞʘʪ ʠʟʤʝʨʠʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʘʨʤʦʥʠʢ ʠʣʠ ʠʟʤʝʨʠʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʣʠʥʝʡ-

ʥʳʭ ʠʩʢʘʞʝʥʠʡ (ʪʝʨʤʠʥ, ʭʦʪʷ ʠ ʥʝ ʜʦʧʫʩʢʘʝʤʳʡ ɻʆʉʊ 16465-70 ʢ ʧʨʠʤʝʥʝʥʠʶ, ʥʦ ʝʱʝ ʠʩ-

ʧʦʣʴʟʫʝʤʳʡ). ʇʨʠ ʵʪʦʤ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʘʟʚʘʥʠʝ ʠʟʤʝʨʠʪʝʣʷ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠ-

ʥʝ, ʢʦʪʦʨʫʶ ʧʨʠʙʦʨ ʬʘʢʪʠʯʝʩʢʠ ʠʟʤʝʨʷʝʪ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʢ ʂʛ ʨʘʚʝʥ ʦʪʥʦʰʝʥʠʶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʚʩʝʭ ʛʘʨʤʦʥʠʢ ʩʠʛʥʘʣʘ, ʢʨʦʤʝ ʧʝʨʚʦʡ, ʢ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʤʫ ʥʘʧʨʷʞʝʥʠʶ 

ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ. ʂʛ, %, ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ (1):  
 

ʂʛ = 100 

В

ȟϷ     (1) 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ ʂʥʠ, %, ʨʘʚʝʥ ʦʪʥʦʰʝʥʠʶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦ-

ʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʩʝʭ ʛʘʨʤʦʥʠʢ ʩʠʛʥʘʣʘ, ʢʨʦʤʝ ʧʝʨʚʦʡ, ʢ  ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʤʫ ʥʘʧʨʷʞʝʥʠʶ 

ʚʩʝʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʛʥʘʣʘ, ʝʛʦ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ (2): 
 

ʂʥʠ = 100 

В

ȟϷ     (2) 
 

ʛʜʝ: U1 ï ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ; Ui ï ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ i-ʪʦʡ ʛʘʨʤʦʥʠʢʠ; U ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʩʝʭ ʩʧʝʢʪʨʘʣʴ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʛʥʘʣʘ. 

ʇʘʨʘʤʝʪʨʳ ʂʛ ʠ ʂʥʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ  ʩʦʦʪʥʦʰʝʥʠʝʤ 
 

.     (3) 

ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʷʭ ʩʠʛʥʘʣʘ ʟʥʘʯʝʥʠʷ 

ʂʛ ʠ ʂʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ. 

ɺʳʨʘʞʝʥʠʝ (1) ʘʥʘʣʦʛʠʯʥʦ ʧʨʠʥʷʪʦʤʫ ʚ ʟʘʨʫʙʝʞʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʥʷʪʠʶ 

çʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ (total harmonic distortion THD)è: The total 

harmonic distortion (THD) is a measurement of the harmonic distortion present in a signal and is 

defined as the ratio of the sum of the powers of all harmonic components to the power of the fun-

damental frequency. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʩʧʦʩʦʙʘ ʠʟʤʝʨʝʥʠʡ ʂʛ: ʢʣʘʩʩʠʯʝʩʢʠʡ ï ʠʟʤʝʨʝʥʠʝ 

ʚʦʣʴʪʤʝʪʨʦʤ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʨʘʟʜʝʣʴʥʦ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ U1 ʠ 

ʩʫʤʤʳ ʥʘʧʨʷʞʝʥʠʡ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ Ui, ʘ ʟʘʪʝʤ ʚʳʯʠʩʣʝʥʠʝ ʂʛ ʧʦ ʬʦʨʤʫʣʝ (1), ʣʠʙʦ ʩʧʝʢ-

ʪʨʘʣʴʥʳʡ ï ʠʟʤʝʨʝʥʠʝ ʘʤʧʣʠʪʫʜʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ Ng ʩʧʝʢ-

ʪʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʛʥʘʣʘ ʠ ʚʳʯʠʩʣʝʥʠʝ ʂʛ ʧʦ ʪʦʡ ʞʝ ʬʦʨʤʫʣʝ. 

2

ʅʀ ʛ ʛ1ʂ ʂ ʂ= +
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