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ABSTRACT

 

Radomskyi O.M. Development and improvement of autonomous power supply 

systems based on solar energy. 

Master's qualification work for higher education in the specialty 141 "Electric 

Power Engineering, Electrical Engineering and Electromechanics", scientific 

supervisor S.V. Bashliy, Zaporizhzhya National University, Engineering Scientific and 

Educational Institute. Y.M. Potebny, Department of Electrical Engineering and Cyber-

Physical Systems. Zaporizhzhia, 2024. 

The paper carried out a set of studies aimed at developing and improving the 

energy efficiency of residential private houses through the introduction of energy-

saving measures that could be applied in the design of most types of private households 

in Ukraine. 

A solar power plant has been developed to increase the level of energy 

independence of power supply to private residential buildings and the optimization task 

of increasing the stability of energy supply to a residential private house has been 

solved. 

 

Keywords: ALTERNATIVE ENERGY, AUTONOMOUS SOLAR PLANT, 

POWER SUPPLY, ENERGY EFFICIENCY, SOLAR PANEL, ENERGY 

INDEPENDENCE.  

 
 
 

 



 

 ...................................................... 7 
 ............................................................................................................... 8 

 .............................................................................. 12 
 ......................................... 12 

 .................................... 13 

 ........................... 15 

 ... 18 

 ................................................... 20 

 .................................................................................................................................. 26 

 ........................................................................... 28 

2  ................................................................... 28 
 .............................................. 30 

 .............................. 32 

 39 

 . 44 

 .................................................................................... 51 

 .......................................... 58 

 ..... 61 

 ........................................................................... 67 

 ........................................................................ 67 
 .................................................................... 68 

 .......... 70 

......................................................... 71 

 ........................................................................................................... 72 

 ........................................................................... 73 

 ................................................................................................. 75 

 .............................................................. 77 

 ................................................................................................ 81 

 
 



 

 
-  

-  

-  

- ; 

 -  

 - ; 

- ; 

-  

-  

DC -  
2 -  

-  



8 
 

 

 

 

 

-

 

 

 

 

  



9 
 

. 

  

  

  

 

 

 

 

 

 

 -  

 

 

 

. 

 

 

 

  



10 
 

  

. 

 

2 

-  

  

 . 

 

- 

 

.  

III 

-

- -

.   (17-



11 
 

-

 

 

 III -

-

- [24]. 

 

41 80 

38 14 13 

. 

 
  



12 
 

1

1.1  

 

 

 

 

 

 

 



13 
 

1.2   

 

 [1, 18] 

 

 

 

1.1  

 

 



14 
 

 

1.2    

 

 

[5] 



15 
 

 

1.3   

 

1.3  

 

-

[16, 17] 

 

 

 



16 
 

 

1.4   

 

 

1.5   

 



17 
 

 

[36] 

 

1.6   

  

 , 

, 

 



18 
 

 

1.7   

 

 

 

1.4  

 

[14] 

. 



19 
 

[23] 

  

   

 

1.8.[3] 

 

1.8  

 

 -7- [22] 

 

 

 

 



20 
 
1.5

 

 

[36] 

 

 

1.9    

 

 



21 
 

 

[4] 

 

 

 

   

 



22 
 

 

1.10   

 

[7] 

,[37] 

 

 



23 
 

 

1.11   

 

 



24 
 

  

. 

 

  

-  . 

 



25 
 

 

1.12   

  

,   

 

 



26 
 

 

 1.13 

 

1.6 

 

 

 

 

  

 

 

 

 

 



27 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.14    



28 
 

 

 

1.7  

 

 

 

 

 

2  

 

 

 

 

 



29 
 

 

 

 

 

 

 2.1. 

 

 

2.1   

- -

 

-

 

 



30 
 
2.1

 

 

 

 

 

 

 

 

-

 



31 
 

2.1 -

 
 

 

 

 

 

 

 

 

 

1  1000 1 1 1 

2  550 1 1 0,55 

3  100 1 4 0,4 

4  145 1 3 0,435 

5  200 1 2 1,4 

6  250 1 7 1,5 

7  2000 1 6 3,3 

8  100 1 1,5 1 

9  25 1 10 0,25 

10  2200 1 0,5 1,1 

11  1000 1 0,5 0,5 

12  1500 1 0,7 1 

13   50 1 24 1,2 

14  10 1 24 0,24 

15  9 4 8 0,45 
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2.2. 

2.2 -  

t 
  

n,%  W  n,%  W  

1 12,4 0,31 0,31 8,7% 0,26 0,26 

2 12,4 0,31 0,31 8,7% 0,26 0,26 

3 12,4 0,31 0,31 8,7% 0,26 0,26 

4 12,4 0,31 0,31 8,7% 0,26 0,26 

5 12,4 0,31 0,31 8,7% 0,26 0,26 

6 40,0 1,00 1,00 26,7% 0,80 0,80 

7 80,0 2,00 2,00 50,7% 1,52 1,52 

8 20,0 0,50 0,50 16,7% 0,50 0,50 

9 20,0 0,50 0,50 16,7% 0,50 0,50 

10 20,0 0,50 0,50 16,7% 0,50 0,50 

11 20,0 0,50 0,50 16,7% 0,50 0,50 

12 20,0 0,50 0,50 16,7% 0,50 0,50 

13 20,0 0,50 0,50 16,7% 0,50 0,50 

14 20,0 0,50 0,50 16,7% 0,50 0,50 

15 20,0 0,50 0,50 16,7% 0,50 0,50 

16 20,0 0,50 0,50 16,7% 0,50 0,50 

17 28,0 0,70 0,70 23,3% 0,70 0,70 

18 100,0 2,50 2,50 73,3% 2,20 2,20 

19 60,0 1,50 1,50 33,3% 1,00 1,00 

20 32,0 0,80 0,80 26,7% 0,80 0,80 
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21 32,0 0,80 0,80 26,7% 0,80 0,80

22 12,4 0,31 0,31 8,7% 0,26 0,26

23 12,4 0,31 0,31 8,7% 0,26 0,26

24 12,4 0,31 0,31 8,7% 0,26 0,26

15,97 14,04
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