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Abstract. This scientific article is devoted to the optimization of a 500 kV 
high-voltage power line, taking into account the climatic characteristics of 
Turkmenistan. As a result of the research, it was found that with a nominal 
line voltage of 500 kV under standard weather conditions, the load losses 
were 11.45 MW, the corona losses were 0.76 MW and the total power 

losses were 12.21 MW, in dry snow, corona losses amounted to 2.98 MW, 
and total power losses amounted to 14.43 MW; in rainy weather, corona 

losses amounted to 9.76 MW, total power losses amounted to 21.21 MW, 
and during frosts, corona losses amounted to 26.02 MW, total power losses 
amounted to 37.47 MW. For this reason, to reduce power losses in the line 
Mary PPS – Serdar 500 kV for P=0.2Pnat value, it is recommended to keep 
the voltage at 1.05 Unom in standard weather conditions, at Unom value in dry 

snow, and at 0.95Unom in rain and frost. 

1 Introduction 

2024" was launched. The program’s goals remain crucial today, and finding effective 
strategies to minimize energy waste and enhance the power grid’s reliability is a top 
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1.1 Literature review 

–

2 Materials and methods 

2.1 Features of the climate of Turkmenistan 

2.2 Formulation of the problem 

 3ACO-300/66
500 kV

L=271 km

A B

A-Mary State Power Plant; B-Serdar 500 kV 
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Nominal area, mm2 

(aluminium/steel) 

Number of 

wires per phase 0r , Om/km 0x , Om/km 0b , Sm/km 

300/66 3 0.33 0.31 61097.3   

Rated mains 

voltage, 

U, kV 

Active loss to the crown in various weather conditions, ukP , 

kW/km 

in good weather dry snow in the rain in the cold 

500 2.8 11.0 36.0 96.0 

2.3 Calculation formulas 

min  ký PPP

ýP kP

ΔPlos=

RL=ro∙L
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3 Results and Discussion 

–
–

Power loss 
Operating voltage 

0.95Unom 0.97Unom Unom 1.03Unom 1.05Unom 

Load losses ΔPL,  MW 12.69 12.17 11.45 10.80 10.39 

Crown losses, 

ΔPc, MW 

Standart climate 0.47 0.58 0.76 0.94 1.07 

Dry snow 1.86 2.30 2.98 3.70 4.21 

In the rain 6.08 7.51 9.76 12.12 13.77 

In the frost 16.21 20.03 26.02 32.33 36.71 

Total losses ΔP, 
MW 

Standart climate 13.16 12.75 12.21 11.74 11.46 

Dry snow 14.55 14.47 14.43 14.50 14.60 

In the rain 18.77 19.68 21.21 22.92 24.16 

In the frost 28.90 32.20 37.47 43.13 47.10 
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4 Conclusion 

–
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