
MainTech 
ʇˉʹˊʶˋʾʶˌ ɼʰˍʰˋˁʶˎʺˌ ˁʰʽ ʅˎ˄ˍʺˊʹˋʹˌ 

ʊ˖ˍˇʲˇ˂ˍʰʿˁʱ ʷˊʴʰ - ʅˎˋˍʺ˃ʰˍʰ ɳ˅ˇʽˁˇ˄ˈ˃ʹˋʹˌ ɳ˄ʷˊʴʶʽʰˌ 



ɲɹɮɱʄɮɾɾɮ ʇʃɶʄɳʅɹʍɿ ɽɳɹʆʁʇʄɱɹɮʅ ɼɮɹ ʅʇɿʆɶʄɶʅɶʅ 



ɮʃʁɾɮɼʄʇʅɾɳɿɶ ʃɮʄɮɼʁɽʁʇɸɶʅɶ 

Å ʆʰ ˉʱˊˁʰ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ˋʶ ˁʰʻʹ˃ʶˊʽ˄ʺ ʲʱˋʹ h ˉˈ ˍˇ ˎˉʱˊ˔˖˄ ˋˏˋˍʹ˃ʰΣ ˍˇ ˇˉˇʾˇ ʲʶ˂ˍʽ˗˄ʶˍʰʽ ʺ 

ˁʰʽ ˍˊˇˉˇˉˇʽʶʾˍʰʽ 

Å ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˋˏˋˍʹ˃ʰ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌΣ ʶʴˁʰʻʾˋˍʰˍʰʽ ˄ʷˇ ˉˇˎ ˄ʰ ζʵʷ˔ʶˍʰʽη ˍˇ˄ 

ʶʴˁʰˍʶˋˍʹ˃ʷ˄ˇ ʶ˅ˇˉ˂ʽˋ˃ˈ 

Å ʆˇˉˇʻʶˍˇˏ˄ˍʰʽ ʵʽˁˍˎʰˁˇʾ ʺ gprs ʁ ˂ʶʴˁˍʷˌ ˗ˋˍʶ ˄ʰ ˎˉʱˊ˔ʶʽ ʱ˃ʶˋʹ ʶ˄ʹ˃ʷˊ˖ˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ ʺ ʵʽʰˁˇˉʺˌ 

Å ɲʾ˄ʶˍʰʽ ˂ˏˋʹ ʺ ʲʶ˂ˍʽˋˍˇˉˇʾʹˋʹ ˋˍˇ ʻʷ˃ʰ internet ̀ ˍˇ ˉʱˊˁˇΣ ʶ˒ˈˋˇ˄ ˎˉʱˊ˔ʶʽ ʵˎ˄ʰˍˈˍʹˍʰΣ ˃ʶ 

ʶʴˁʰˍʱˋˍʰˋʹ ˁʶˊʰʽ˗˄ ʰˋˏˊ˃ʰˍʹˌ ˃ʶˍʰ˒ˇˊʱˌ ʵʶʵˇ˃ʷ˄˖˄   

Å ɼʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˃ʶˍˊʺˋʶʽˌ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˉʰˊʰʴ˖ʴʺˌ ˋʶ ʶˉʾˉʶʵˇ ʹ˃ʷˊʰˌ Σ ˃ʺ˄ʰΣ ʷˍˇˎˌ 

Å ɼʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ʵʶʵˇ˃ʷ˄ʰ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ʰʽˋʻʹˍʺˊ˖˄  

Å ɼʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ʵʶʵˇ˃ʷ˄ʰ ʰˉˈ ʹ˂ʶˁˍˊˇ˂ˇʴʽˁˈ ʶ˅ˇˉ˂ʽˋ˃ˈ ʋʰ˃ʹ˂ʺˌ ˁʰʽ ɾʷˋʹˌ ʆʱˋʹˌ 

Å ʅˎʴˁˊʾ˄ˇ˄ˍʰʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍ˖˄ ʶˉʾ ˃ʷˊˇˎˌ ˋˍˇʽ˔ʶʾ˖˄ ˍˇˎ ˉʱˊˁˇˎ όˉ.x. inverters ̋  srting combiners), 

˗ˋˍʶ ˄ʰ ʵʽʰʴ˄˖ˋˍʶʾ ʱ˃ʶˋʰ ʵˎˋ˂ʶʽˍˇˎˊʴʾʰ όˉΦ˔Φ ʴʵʰˊ˃ʷ˄ˇ ˁʰ˂˗ʵʽˇΣ ˔ʰ˂ʰˋ˃ʷ˄ˇˌ MC4 connector ˁ ˂ˉύ  

Å ɮˉˇˋˍʷ˂˂ʶˍʰʽ ˋˍˇ˄ ʽʵʽˇˁˍʺˍʹ ˃ʹ˄ʽʰʾʰ ʰ˄ʰ˒ˇˊʱ ˃ʶ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʰʴ˖ʴʺˌΣ ˋˎʴˁˊʾ˄ˇ˄ˍʱˌ ˍʰ ˃ʶ ʱ˂˂ʰ 

ʷˍʹΣ ʰʽˍʽˇ˂ˇʴ˗˄ˍʰˌ ˍʽˌ ˉʽʻʰ˄ʷˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ 

 

 

 

 



ʃɹɿɮɼɮʅ ʅʇɱɼʄɹʆɹɼɶʅ ɼɮʆɮɱʄɮʊɶʅ ɼɮɸɶɾɳʄɹɿɶʅ ʃɮʄɮɱʍɱɶʅ  
ɳʄɱʁʇ тɾW (kWh)  

1 2 3 4 5 6 7 8 9 10 11 12

Array 1 875,80 kW 81.110,53 kWh 4.378,27 3.956,74 4.295,24 3.735,51 4.626,71 4.288,18 1.149,59 4.665,04 4.322,00 502,96 680,34 1.648,38

Array 2 879,10 kW 80.734,41 kWh 4.418,15 3.987,11 4.330,51 3.764,94 4.683,08 4.298,37 1.111,29 4.553,49 4.219,59 494,01 660,73 1.588,99

Array 3 873,20 kW 80.508,29 kWh 4.347,32 3.932,74 4.270,41 3.715,18 4.609,61 4.270,14 1.138,99 4.639,83 4.284,62 497,26 669,75 1.649,98

Array 4 879,10 kW 80.954,69 kWh 4.415,85 3.991,87 4.337,57 3.774,09 4.687,38 4.299,24 1.117,92 4.564,20 4.227,26 495,44 658,98 1.620,97

Array 5 873,20 kW 79.424,42 kWh 4.347,61 3.923,53 4.261,67 3.702,07 4.612,50 4.241,18 1.094,55 4.473,14 4.120,32 480,18 643,13 1.538,29

Array 6 879,40 kW 79.197,06 kWh 4.349,86 3.925,80 4.261,49 3.700,08 4.610,86 4.217,62 1.095,77 4.477,58 4.127,34 474,59 637,27 1.523,39

Array 7 873,20 kW 79.710,53 kWh 4.352,56 3.933,64 4.270,27 3.718,49 4.625,49 4.226,16 1.110,03 4.491,02 4.132,71 494,18 644,41 1.571,65

Array 8 862,50 kW 80.290,36 kWh 4.399,92 3.975,98 4.311,90 3.751,99 4.657,42 4.268,18 1.124,40 4.540,18 4.178,78 491,03 645,03 1.575,87

Array 1 875,80 kW 87,81 kWh 5,00 4,52 4,90 4,27 5,28 4,90 1,31 5,33 4,93 0,57 0,78 1,88

Array 2 879,10 kW 87,37 kWh 5,04 4,55 4,94 4,30 5,35 4,91 1,27 5,20 4,82 0,56 0,75 1,81

Array 3 873,20 kW 87,16 kWh 4,96 4,49 4,88 4,24 5,26 4,88 1,30 5,30 4,89 0,57 0,76 1,88

Array 4 879,10 kW 87,62 kWh 5,04 4,56 4,95 4,31 5,35 4,91 1,28 5,21 4,83 0,57 0,75 1,85

Array 5 873,20 kW 85,92 kWh 4,96 4,48 4,87 4,23 5,27 4,84 1,25 5,11 4,70 0,55 0,73 1,76

Array 6 879,40 kW 85,65 kWh 4,97 4,48 4,87 4,22 5,26 4,82 1,25 5,11 4,71 0,54 0,73 1,74

Array 7 873,20 kW 86,23 kWh 4,97 4,49 4,88 4,25 5,28 4,83 1,27 5,13 4,72 0,56 0,74 1,79

Array 8 862,50 kW 86,85 kWh 5,02 4,54 4,92 4,28 5,32 4,87 1,28 5,18 4,77 0,56 0,74 1,80

5,04 4,56 4,95 4,31 5,35 4,91 1,31 5,33 4,93 0,57 0,78 1,88

4,96 4,48 4,87 4,22 5,26 4,82 1,25 5,11 4,70 0,54 0,73 1,74

1,60% 1,71% 1,75% 1,96% 1,66% 1,90% 4,79% 4,11% 4,67% 5,64% 6,33% 7,67%

5,00%

MAX SPECIAL ENERGY : 

MIN SPECIAL ENERGY : 

MAX DIFFERENCE :

Mark cells red for value grater than :



ʃɹɿɮɼɳʅ ɮʃʁɲʁʅɶʅ ʃɮʄɼʁʇ мMW ɮʃʁ ɳʆʁʅ ʅʇɿɲɳʅɶʅ 

ʃʰˊʰʴ˖ʴʺ ˉʱˊˁˇˎ ʰ˄ʱ ˃ʺ˄ʰΣ ʰˉˈ ˍˇ ʷˍˇˌ ˋˏ˄ʵʶˋʹˌ ʷ˖ˌ ˍˇ˄ ˍˊʷ˔ˇ˄ˍʰ ˃ʺ˄ʰ 

ʃʰˊʰʴ˖ʴʺ ˉʱˊˁˇˎ ʰ˄ʱ ʷˍˇˌΣ ʷ˖ˌ ˍˇ˄ ˍˊʷ˔ˇ˄ˍʰ ˃ʺ˄ʰ όˉΦ˔Φ ʰˉˈ ɹʰ˄ˇˎʱˊʽˇ ʷ˖ˌ ɿˇʷ˃ʲˊʽˇ ʴʽʰ ˁʱʻʶ ʷˍˇˌύ 



ʃɮʄɮɼʁɽʁʇɸɶʅɶ ʃɮʄɮɱʍɱɶʅ ʃɮʄɼʍɿ ɾɳʅʍ PORTALS 



ɮʃʁɾɮɼʄʇʅɾɳɿɶ ɮʃɳʇɸɳɹɮʅ ς ONLINE ʃɮʄɮɼʁɽʁʇɸɶʅɶ INVERTERS ʃɮʄɼʁʇ 



ɮʃʁɾɮɼʄʇʅɾɳɿɶ ɮʃɳʇɸɳɹɮʅ ς ONLINE ʃɮʄɮɼʁɽʁʇɸɶʅɶ INVERTERS ʃɮʄɼʁʇ 



ɮʃɳʇɸɳɹɮʅ ς ONLINE ʃɮʄɮɼʁɽʁʇɸɶʅɶ ʇʃʁʅʆɮɸɾʁʇ 
ɾɳ ɲɳɲʁɾɳɿɮ ɱɹɮ ɾɳʅɶ ɼɮɹ ʋɮɾɶɽɶ ʆɮʅɶ ɼɮɹ ɹʅʋʇ 



ɮʃʁɾɮɼʄʇʅɾɳɿɶ ʃɮʄɮɼʁɽʁʇɸɶʅɶ 

Å ɳʴˁʰˍʱˋˍʰˋʹ ʵʽˁˍˎʰˁˇˏ ʶ˂ʶʴˁˍʺ ˃ʶ п ʶʽˋˈʵˇˎˌ ˁʰʽ н ʶ˅ˈʵˇˎˌΦ ɶ ˃ʹ ˏˉʰˊ˅ʹ ˔ʰ˃ʹ˂ʺˌ ˍʱˋʹˌ  ʶ˄ʶˊʴˇˉˇʽʶʾ ˍʹ˄ 

ʰˉˇˋˍˇ˂ʺ mailΣ ʶ˄˗ ˃ʶ ˍʽˌ ˉˊˇʴˊʰ˃˃ʰˍʽʸˈ˃ʶ˄ʶˌ ʶ˅ˈʵˇˎˌΣ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ʶ˄ʶˊʴˇˉˇʽˇˏ˃ʶ ˁʰʽ ˄ʰ 

ʰˉʶ˄ʶˊʴˇˉˇʽˇˏ˃ʶ ʵʽʱ˒ˇˊʶˌ ˋˎˋˁʶˎʷˌ ˋˍˇ ˉʱˊˁˇ όˉΦ˔ DVR, data logger ˁ˂ˉύ 

 

 

 

 



ɳɱɼɮʆɮʅʆɮʅɶ ɼɳʄɮɹʍɿ ɮʅʇʄɾɮʆɶʅ ɾɳʆɮɲʁʅɶʅ INTERNET 

Å ɳʴˁʰˍʱˋˍʰˋʹ ˍˊʽ˗˄ ʸʶˎʴ˗˄ ˁʶˊʰʽ˗˄ ʰˋˏˊ˃ʰˍʹˌ ˃ʶˍʰ˒ˇˊʱˌ ʵʶʵˇ˃ʷ˄˖˄ 

ʰˉˈ ˍˇ router ˍˇˎ ʁʆɳ ˋˍˇ ˉʱˊˁˇ ʰ˂˂ʱ ˁʰʽ ʰˉˈ ˍʹ˄ ɮ˄ʰˍˇ˂ʽˁʺ ˉ˂ʶˎˊʱΣ ˋˍʹ˄ 

ɲˎˍʽˁʺΣ ˂ˈʴ˖ ʲ˂ʱʲʹˌ ˋˍˇ ˁʰ˂˗ʵʽˇ ʶˉʽˁˇʽ˄˖˄ʾʰˌ 

 

 

 

 



Å ʅˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʷˊʴˇ мΣрMW, ˎ ˉʱˊ˔ʶʽ ʁʆɳ ˋˍˇ ˋʹ˃ʶʾˇ ɮΦ ʆˇ ˉˊ˗ˍˇ ʸʶˎʴʱˊʽ ɮɰ ˃ʶˍʰ˒ʷˊʶʽ ˍˇ internet ˋˍˇ 

ˁʶ˄ˍˊʽˁˈ rack B ˁ ʰʽ ˍʰ ʵˏˇ ʶˉˈ˃ʶ˄ʰ ɰɱ ˁʰʽ ɱɲ ˍˇ ˃ʶˍʰ˒ʷˊˇˎ˄ ˋˍʹ˄ ɮ˄ʰˍˇ˂ʽˁʺ ˉ˂ʶˎˊʱ ˍˇˎ ˉʱˊˁˇˎ 

 

 

 

ɮΥ ʅʹ˃ʶʾˇ ˋˏ˄ʵʶˋʹˌ router ʁʆɳ 

ɰΥ ʅʹ˃ʶʾˇ ˍˇˉʽˁˇˏ ʵʽˁˍˏˇˎ ˉʱˊˁˇˎ όswitch) 

ɱΥ ʅʹ˃ʶʾˇ ʵʽʰˋˏ˄ʵʶˋʹˌ ˉ˂ʶˎˊ˗˄ 

ɲΥ ɮ˄ʰˍˇ˂ʽˁˈˌ  
ˎˉˇˋˍʰʻ˃ˈˌ 

ɳɱɼɮʆɮʅʆɮʅɶ ɼɳʄɮɹʍɿ ɮʅʇʄɾɮʆɶʅ ɾɳʆɮɲʁʅɶʅ INTERNET 



ɲɹɮɱʄɮɾɾɮ ʇʃɶʄɳʅɹʍɿ ɽɳɹʆʁʇʄɱɹɮʅ ɼɮɹ ʅʇɿʆɶʄɶʅɶʅ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɳ˒ˈˋˇ˄ ʰˉʰʽˍʶʾˍʰʽΣ ʹ ʵʽʰˁˇˉʺ ˍˇˎ ˎˉˇˋˍʰʻ˃ˇˏ ʴʽʰ ˋˎ˄ˍʺˊʹˋʹ ʴʾ˄ʶˍʰʽ ʲˊʱʵˎΣ ˗ˋˍʶ ˄ʰ ˃ʹ˄ ˔ʰʻʶʾ ˉʰˊʰʴ˖ʴʺ 
ˍˇˎ ˉʱˊˁˇˎ 

ɴ˂ʶʴ˔ˇˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˔ʶʽˊʽˋ˃ˇˏ ˉʶʵʾ˖˄ ɾʷˋʹˌ ʆʱˋʹˌΣ  ˁʰʽ ˃ʹ˔ʰ˄ʽˋ˃˗˄ ˃ʰ˄ʵʱ˂˖ˋʹˌ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ɲɹɼʆʇʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ʃˊˇ˂ʹˉˍʽˁʺ ˋˎ˄ˍʺˊʹˋʹ ˋʶ ˁˇ˂˗˄ʶˌ ʵʽˁˍˏˇˎ ɾʷˋʹˌ ʆʱˋʹˌΣ ˃ʶ ʻʶˊ˃ˇʴˊʱ˒ʹˋʹ ˋʶ ˈˉˇʽʶˌ ˎˉʱˊ˔ʶʽ 
ʹ˂ʶˁˍˊˇ˂ˇʴʽˁʺ ˋˏ˄ʵʶˋʹ όˈʵʶˎˋʹ ˉˊˇˌ ˎˉˈʴʶʽʰ ʺ ʶ˄ʰʷˊʽʰ ʵʽʰʵˊˇ˃ʺύΣ ˋˏˋ˒ʽ˅ʹΣ ʷ˂ʶʴ˔ˇ ʶ˅ˇˉ˂ʽˋ˃ˇˏ ˁʰʽ 

ˁʰʻʰˊʽˋ˃ˈ ˔ˈˊˍ˖˄ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɴ˂ʶʴ˔ˇˌ ˉʶʵʾ˖˄ ɾʷˋʹˌ ʆʱˋʹˌΣ ʰ˄ˍʽˁʶˊʰˎ˄ʽˁ˗˄Σ ʰˋ˒ʰ˂ʶʽ˗˄Σ ʰˁˊˇˁʽʲ˖ˍʾ˖˄Σ ʰ˄ˍʽˋˍʱˋʶ˖˄Σ ˏˉʰˊ˅ʹˌ ʺ ˃ʹ 
ˎʴˊʰˋʾʰˌΣ ˋˁˈ˄ʹˌ ˁʰʽ ˁʰʻʰˊʽˋ˃ˈˌ ʰˎˍ˗˄ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɴ˂ʶʴ˔ˇˌ ʵʽʰˁˇˉˍ˗˄ ˃ʷˋʹˌ ˍʱˋʹˌΣ ˍˈˋˇ ˋˍˇ ˉʶʵʾˇ ˍˇˎ 
ˋˍʰʻ˃ˇˏ ˈˋˇ ˁʰʽ ˋˍˇ˄ ˎˉˇˋˍʰʻ˃ˈ ʇ˕ʹ˂ʺˌ ʆʱˋʹˌ 

όʶ˒ˈˋˇ˄ ˎ˒ʾˋˍʰˍʰʽύ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɽˏˋʽ˃ˇ ʵʽʰˁˈˉˍʹ ɾʷˋʹˌ ʆʱˋʹˌΣ ˁʰʻʰˊʽˋ˃ˈˌΣ ˂ʾˉʰ˄ˋʹΣ ˋˏˋ˒ʽ˅ʹΣ 
ʰˉˇˁʰˍʱˋˍʰˋʹ ʲ˂ʰʲ˗˄ ˁʰʽ ʵˇˁʽ˃ʷˌ ˂ʶʽˍˇˎˊʴʾʰˌ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ʁ ˃ʶʴʰ˂ˏˍʶˊˇˌ ˁʾ˄ʵˎ˄ˇˌ ʴʽʰ ˍˇˎˌ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋˍʷˌ ˁʰʽ ˍˇ˄ 
ʶ˅ˇˉ˂ʽˋ˃ˈ ˃ʷˋʹˌ ˍʱˋʹˌ ʶʾ˄ʰʽ ʹ ˋˁˈ˄ʹΣ ˍˇ ˔˗˃ʰΣ ˍʰ ʸ˖ˏ˒ʽʰΣ 
ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʽˌ ʶ˄ʰ˂˂ʰʴʷˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ 

ˎʴˊʰˋʾʰˌ 

ɾʶˍʱ ʰˉˈ ˁʱʻʶ ˋˎ˄ˍʺˊʹˋʹΣ ˇ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋˍʺˌ ʶʾ˄ʰʽ ˁʰʻʰˊˈˌΣ ʰˉʰ˂˂ʰʴ˃ʷ˄ˇˌ ʰˉˈ ˁʱʻʶ ˎˉˈ˂ʶʽ˃˃ʰ ˂ʰʵʽˇˏΣ ʷˍˋʽ 
˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ ʶ˒ʽˁˍʺ ʹ ˉʽʻʰ˄ʺ ʵʽʰˊˊˇʺΣ ˋˍˇ˄ ʶˉˈ˃ʶ˄ˇ ʷ˂ʶʴ˔ˇ  



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɴ˂ʶʴ˔ˇˌ ˁʰʽ ˃ʶˍˊʺˋʶʽˌ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋˍ˗˄ ˁʰʽ ʶ˄ʵʶʽˁˍʽˁ˗˄ ˇˊʴʱ˄˖˄ ʰˋ˒ʰ˂ʶʾʰˌ όʻʶˊ˃ˇˁˊʰˋʾʰˌΣ ˉʾʶˋʹˌ ˁʰʽ 
ˋˍʱʻ˃ʹˌ ˂ʰʵʽˇˏ ˁ˂ˉύ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɴ˂ʶʴ˔ˇˌ ˁʰʽ ˃ʶˍˊʺˋʶʽˌ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋˍ˗˄ ˁʰʽ ʶ˄ʵʶʽˁˍʽˁ˗˄ ˇˊʴʱ˄˖˄ ʰˋ˒ʰ˂ʶʾʰˌ όʻʶˊ˃ˇˁˊʰˋʾʰˌΣ ˉʾʶˋʹˌ ˁʰʽ 
ˋˍʱʻ˃ʹˌ ˂ʰʵʽˇˏ ˁ˂ˉύ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɴ˂ʶʴ˔ˇˌΣ ɮ˄ˍʽˁʰˍʱˋˍʰˋʹ ʺ ˋˎ˃ˉ˂ʺˊ˖˃ʰ ʶ˒ˈˋˇ˄ ʰˉʰʽˍʶʾˍʰʽΣ gel ̀ ʽ˂ʽˁˈ˄ʹˌ ʴʽʰ ˍʹ˄ ˎʴˊʰˋʾʰ ˁʰʽ ˂ʰʵʽˇˏ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɴ˂ʶʴ˔ˇˌ ʴʶʾ˖ˋʹˌ ˎˉˇˋˍʰʻ˃ˇˏΣ ˋˎˋˍʺ˃ʰˍˇˌ ˉˎˊʰ˄ʾ˔˄ʶˎˋʹˌ ˁʰʽ ˒˖ˍʽˋ˃ˇˏ ό˃ʶ ʱ˃ʶˋʹ ʰˉˇˁʰˍʱˋˍʰˋʹ 
ˇˉˇʽˇˎʵʺˉˇˍʶ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ʵʽʰˉʽˋˍ˖ʻʶʾύ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɴ˂ʶʴ˔ˇˌ ˃ʷˋ˖˄ ʰʶˊʽˋ˃ˇˏΣ ˁʰʻʰˊʽˋ˃ˈˌ ʺ ˍˇˉˇʻʷˍʹˋʹ ˒ʾ˂ˍˊ˖˄ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɱʶ˄ʽˁˈˌ ˁʰʻʰˊʽˋ˃ˈˌ ˁʰʽ ˒ˊˇ˄ˍʾʵʰ ˎˉˇˋˍʰʻ˃˗˄Σ ʷ˂ʶʴ˔ˇˌ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶˋ˖ˍʶˊʽˁˇˏ ˁʰʽ ˉʶˊʽ˃ʶˍˊʽˁˇˏ 
˒˖ˍʽˋ˃ˇˏΦ ɴ˂ʶʴ˔ˇˌ ˋˏ˄ʵʶˋʹˌ ʰˎˍˇˏ ˃ʶ ˋˏˋˍʹ˃ʰ ˋˎ˄ʰʴʶˊ˃ˇˏ ʶ˒ˈˋˇ˄ ˁʱˍʽ ˍʷˍˇʽˇ ʶʾ˄ʰʽ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ʷ˄ˇ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ʆˇˉˇʻʷˍʹˋʹ ˎˉˇʲˊˏ˔ʽʰˌ ʰ˄ˍ˂ʾʰˌ ˃ʶ ʰˎˍˇ˃ʰˍʽˋ˃ˈ ˂ʶʽˍˇˎˊʴʾʰˌ όʰˎˍˈ˃ʰˍʹˌ ʺ ˔ʶʽˊˇˁʾ˄ʹˍʹˌύ ʺ ʰ˄ˍʽˋˍʱˋʶ˖˄ ˃ʶ 
ʻʶˊ˃ˇˋˍʱˍʹ ˋˍʰ ˉʶʵʾʰΣ ʶ˒ˈˋˇ˄ ʰˎˍʱ ˁˊʽʻˇˏ˄ ʰˉʰˊʰʾˍʹˍʰ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ʆˇˉˇʻʷˍʹˋʹ ʰ˄ˍʽˍˊ˖ˁˍʽˁʺˌ ˉˊˇˋˍʰˋʾʰˌ ˁʰʽ ʱ˄ˍ˂ʹˋʹ ˄ʶˊ˗˄ ʰˉˈ ˍˇ˄ ˎˉˇˋˍʰʻ˃ˈ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɴ˂ʶʴ˔ˇˌ ˂ʶʽˍˇˎˊʴʾʰˌ UPS, battery pack h ˎˍ˗˄ ˁʰʽ ˋˎˋˍʹ˃ʱˍ˖˄ ʰˎˍˇ˄ˇ˃ʾʰˌΣ ˃ʷˍˊʹˋʹ ˔ˊˈ˄ˇˎ ʰˎˍˇ˄ˇ˃ʾʰˌ ʴʽʰ 
ˍʹ˂ʶ˃ʶˍˊʾʰΣ ˋˎ˄ʰʴʶˊ˃ˈ ˁʰʽ ʹ˂ʶˁˍˊˇ˄ˈ˃ˇΣ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˃ˉʰˍʰˊʽ˗˄ ˋʶ ˍʰˁˍˈ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʺ ʶˁˍʱˁˍ˖ˌ ˋʶ 

ˉʶˊʾˉˍ˖ˋʹ ʵʽʱʴ˄˖ˋʹˌ ʲ˂ʱʲʹˌ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ʇʃʁʅʆɮɸɾʍɿ ɾɳʅɶʅ ʆɮʅɶʅ 

ɲʽʶˎʻʷˍʹˋʹ ˁʰ˂˖ʵʽ˗ˋʶ˖˄ ˁʱˍ˖ ʰˉˈ ˍˇˎˌ ˎˉˇˋˍʰʻ˃ˇˏˌ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ ς ɳɽɳɱʋʁʅ INVERTERS 

ʅˎ˄ˍʺˊʹˋʹ ˁʶ˄ˍˊʽˁ˗˄ ʺ string inverter 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ ς ɳɽɳɱʋʁʅ INVERTERS 

ʃˊˇ˂ʹˉˍʽˁʺ ˋˎ˄ˍʺˊʹˋʹ ˁʶ˄ˍˊʽˁ˗˄ inverter ˃ ʁ ʲʱˋʹ ˍʽˌ 
ˇʵʹʴʾʶˌ ˍ˖˄ ˁʰˍʰˋˁʶˎʰˋˍ˗˄Σ ˎˉˇʴˊʰ˒ʺ ˍ˖˄ maintenance 
reports ˗ˋˍʶ ˄ hʽˋ˔ˏˇˎ˄ ˇ ̔ʶʴʴˎʺˋʶʽˌ ˍ˖˄ ˃ʹ˔ʰ˄ʹ˃ʱˍ˖˄. ʅ ʁ
ˉʶˊʾˉˍ˖ˋʹ ˉˊˇʲ˂ʺ˃ʰˍˇˌΣ ʴʾ˄ʶˍʰʽ ʱ˃ʶˋʹ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ ʁˍˇ˄ 
ˁʰˍʰˋˁʶˎʰˋˍʺΣ  ̌ ˇˉˇʾˇˌ ˁʰʽ ʰˉˇ˒ʰˋʾʸʶʽ ʶʱ˄ ˃ˉˇˊʶʾ ˄ h
ʴʾ˄ʶʽ ʰˉˇˁʰˍʱˋˍʰˋʹ ʰˉˈ ʶ˃ʱˌ  ̋ˉˊʷˉʶʽ ˄ h˃ʶˍʰʲˇˏ˄ ˇ ̔
ʾʵʽˇʽ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ ς ɳɽɳɱʋʁʅ INVERTERS 

ɴ˂ʶʴ˔ˇˌ ʰʶˊʽˋ˃ˇˏ ˁʰʽ ˃ʶˍˊʺˋʶʽˌ ˍ˖˄ 
inverters 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ ς ɳɽɳɱʋʁʅ ʃɹɿɮɼʍɿ ʋɮɾɶɽɶʅ ʆɮʅɶʅ 

ɴ˂ʶʴ˔ˇˌΣ ˃ʶˍˊʺˋʶʽˌΣ ˁʰʻʰˊʽˋ˃ˈˌ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹ ʲ˂ʰʲ˗˄ ˍˇˉʽˁ˗˄ ʺ ˁʶ˄ˍˊʽˁ˗˄ ˉʽ˄ʱˁ˖˄ ʋʰ˃ʹ˂ʺˌ ʆʱˋʹˌ  



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ ς ɳɽɳɱʋʁʅ ʆʁʃɹɼʍɿ ʃɹɼɮɿʍɿ DC 

ɴ˂ʶʴ˔ˇˌΣ ˃ʶˍˊʺˋʶʽˌΣ ˋˎˋ˒ʾ˅ʶʽˌ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹ ʲ˂ʰʲ˗˄ ˍˇˉʽˁ˗˄ ˉʽ˄ʱˁ˖˄  DC (string combiners)  



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɾɳʆʄɶʅɳɹʅ 

inverter string Voc (VDC)Isc (ADC)Riso (MOhm)Irr (W/m2) Ta (C) Tp (C)HH:MM:SS DD/MM/YYYY 

1 710 5.54 30 570.7 13.95 19.75 10:17:40 7/11/2015

2 707 5.25 33 573.6 13.55 19.85 10:18:06 7/11/2015

3 708 5.27 32 574.9 14.05 20.10 10:18:21 7/11/2015

4 710 5.95 23 576.0 14.20 20.05 10:18:45 7/11/2015

1 712 6.14 27 608.6 14.64 20.54 10:27:04 7/11/2015

2 706 5.47 31 609.2 14.50 20.54 10:27:26 7/11/2015

3 705 5.48 34 609.3 14.84 20.64 10:27:37 7/11/2015

4 705 5.72 29 611.8 14.45 21.08 10:27:56 7/11/2015

1 717 6.08 20 610.4 15.24 20.74 10:28:21 7/11/2015

2 713 6.06 26 613.6 15.69 20.98 10:28:39 7/11/2015

3 724 6.29 17 614.8 15.19 21.04 10:28:56 7/11/2015

4 718 6.14 16 615.4 15.34 21.38 10:29:17 7/11/2015

1 713 6.12 23 634.4 15.39 22.02 10:34:28 7/11/2015

2 714 6.29 20 635.0 15.29 22.22 10:34:47 7/11/2015

3 708 6.01 13.1 638.8 15.59 22.12 10:35:07 7/11/2015

4 711 6.08 29 635.1 15.74 22.22 10:35:22 7/11/2015

1 712 6.42 25 638.3 15.84 21.87 10:35:52 7/11/2015

2 709 6.09 31 640.7 15.44 21.78 10:36:05 7/11/2015

3 710 6.06 29 643.2 15.24 21.97 10:36:20 7/11/2015

4 705 5.97 32 643.9 15.19 21.58 10:36:33 7/11/2015

1 712 6.32 22 687.3 16.43 22.32 10:47:56 7/11/2015

2 705 6.04 30 688.5 15.99 22.52 10:48:14 7/11/2015

3 708 6.06 31 691.5 15.99 22.47 10:48:31 7/11/2015

4 706 5.98 31 689.2 16.48 22.27 10:48:44 7/11/2015

3985

Serial no 33d-0549

3807

4520

2840

2848

3589



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɾɳʆʄɶʅɳɹʅ 

ɾʷˍˊʹˋʹ IV ɾʷˍˊʹˋʹ Riso ɾʷˍˊʹˋʹ ˁ˂ʾˋʹˌ 

ɾʷˍˊʹˋʹ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋˍʺ ɾʷˍˊʹˋʹ ɱʶʾ˖ˋʹˌ ɾʷˍˊʹˋʹ Voc, Isc, Wp 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ ʊʄɳɮʆɹʍɿ 

ʊˊˇ˄ˍʾʵʰ ˁʰ˂˖ʵʽ˗ˋʶ˖˄ ˁʰʽ ˒ˊʶʰˍʾ˖˄ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ ʃɳʄɹɰɮɽɽʁɿʆɮ ʋʍʄʁʇ 

ɼˇˏˊʶ˃ʰ ʋˈˊˍ˖˄ 

ɮ˄ˍʽˍˊ˖ˁˍʽˁʺ ˉˊˇˋˍʰˋʾʰ ˋʶ ˋˉʽˊʱ˂ ʃˊˇˋˍʰˋʾʰ ˋˉʽˊʱ˂ ʰˉˈ ˄ʶˊʱ 

ʊˊˇ˄ˍʾʵʰ ʴʽʰ ˍʹ ˋˎ˄ˍʺˊʹˋʹ ˍ˖˄ ˉˎˊˇˋʲʶˋˍʺˊ˖˄ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ ʅʇʅʆɶɾɮʆʁʅ ɮʅʊɮɽɳɹɮʅ 

ʅˎ˄ˍʺˊʹˋʹ ˋˎˋˍʹ˃ʱˍ˖˄ ʰˋ˒ʰ˂ʶʾʰˌΣ ʶˉʽˁˇʽ˄˖˄ʾʰˌΣ internet ˁʰʽ ˒˖ˍʽˋ˃ˇˏ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ CLAMPS 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ɰɮʅɳʍɿ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ɳɽɳɱʋʁʅ ɱɳɹʍʅɳʍɿ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ - ʊʄʁɿʆɹɲɮ ʋʍʄʁʇ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ ς ɶɽɳɼʆʄʁɽʁɱɹɼɶ ɲɹɳʇɸɳʆɶʅɶ 



ʃʄʁɽɶʃʆɹɼɶ ʅʇɿʆɶʄɶʅɶ ς ʅʇɿʆɶʄɶʅɶ ɳʄɱʍɿ ɾɳ TRACKERS KAI ʅʇɿɸɳʆɳʅ 
ɰɮʅɳɹʅ ʅʆɶʄɹʀɶʅ 



ɲɹɮɱʄɮɾɾɮ ʇʃɶʄɳʅɹʍɿ ɽɳɹʆʁʇʄɱɹɮʅ ɼɮɹ ʅʇɿʆɶʄɶʅɶʅ 



ɲɹʁʄɸʍʆɹɼɶ ʅʇɿʆɶʄɶʅɶ 

 

Å ʅ ʁ ˇˉˇʽʰʵʺˉˇˍʶ ˋˍʽʴ˃ʺ ʵʽʰˉʽˋˍ˖ʻʶʾ ʵˎˋ˂ʶʽˍˇˎˊʴʾʰΣ ʶ˄ˍˈˌ 24h ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ 

ˋˎ˄ʶˊʴʶʾˇ ˃ ʁˉ˂ʺˊʹ ʶ˅ˇˉ˂ʽˋ˃ˈ ˁʰʽ ʲʰˋʽˁʱ ʰ˄ˍʰ˂˂ʰˁˍʽˁʱ ˃ʶˍʰʲʰʾ˄ʶʽ ˋˍˇ ʷˊʴˇ ʴʽʰ 

ʵʽʰˉʾˋˍ˖ˋʹ ʲ˂ʱʲʹˌΣ ʱˊˋʹ ʰˎˍʺˌ ʶ˒ˈˋˇ˄ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈ ˁʰʽ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ 

˂ʶʽˍˇˎˊʴʾʰˌ ̱ ˇˎ ̄ ʱˊˁˇˎ 

Å ɳʱ˄ h ˉʰʽˍʹʻʶʾ ʴʾ˄ʶˍʰʽ ̝ ˊʺˋʹ ̱ ˖˄ h ˄ˍʰ˂˂ʰˁˍʽˁ˗˄ ̱ ˇˎ ̄ ʱˊˁˇˎ ʁ ˒ˈˋˇ˄ ˎ ˉʱˊ˔ˇˎ˄ 

Å ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˔ˊʶʽʱʸʶˍʰʽΣ ʴʾ˄ʶˍʰʽ ˔ˊʺˋʹ ˍ˖˄ ʶʴʴˎʺˋʶ˖˄ ˍˇˎ ˁʰˍʰˋˁʶˎʰˋˍʺ όˉΦ˔Φ 

ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ inverters) 

Å ʅʶ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹ ˉʰˊʰʵʾʵʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ˋˍˇ˄ ʽʵʽˇˁˍʺˍʹ ˃ʶ ˉ˂ˉʺˊʹ ˁʰˍʰʴˊʰ˒ʺ 

ʶˎˊʹ˃ʱˍ˖˄ ˁʰʽ ʶ˄ʶˊʴʶʽ˗˄ ʴʽʰ ˔ˊʺˋʹ ˋʶ ʰˋ˒ʰ˂ʽˋˍʽˁˈ ˒ˇˊʷʰ ˁ˂ˉ 

Å ʅˁˇˉˈˌ ʶʾ˄ʰʽ ʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˉʱˊˁˇˎ ˃ʶ ˍʽˌ ˂ʽʴˈˍʶˊʶˌ ʰˉ˗˂ʶʽʶˌ ˁʰʽ ˔ʰ˃ʹ˂ˈˍʶˊˇ 

ˁˈˋˍˇˌ 

 

 

 



ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʱ˃ʶˋʹ ˃ʶˍʱʲʰˋʹ ˋˍˇ ʷˊʴˇΣ ʶ˄ʶˊʴˇˉˇʽʺʻʹˁʶ ˍˇ ˎˉˈ˂ˇʽˉˇ ˃ʽˋˈ ˉʱˊˁˇ όмMW) 
˗ˋˍʶ ˄ʰ ˃ʶʽ˖ʻˇˏ˄ ˇʽ ʰˉ˗˂ʶʽʶˌ ˁʰʽ ʵʽʰʴ˄˗ˋˍʹˁʶ ʹ ʲ˂ʱʲʹ ˋˍˇ˄ ʷ˄ʰ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋˍʺ 

ɮʃʁɼɮʆɮʅʆɮʅɶ ɰʄɮʋʇɼʇɼɽʍɾɮʆʁʅ ɾɳʆɮʅʋɶɾɮʆɹʅʆɶ мнрл kVA ʅɳ ɳʄɱʁ нMW 



ɾʶˍˊʺʻʹˁʶ  ̌ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋˍʺˌΣ ˁʰˍʷˋˍʹ ʵˎ˄ʰˍʺ  ́ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ʶˉʾ ˍˈˉˇˎΣ 
ʰˉˇ˒ʶˏʴˇ˄ˍʰˌ ˍʹ˄ ˔ˊˇ˄ˇʲˈˊʰ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ʰˁˊʽʲʺ ˃ʶˍʰ˒ˇˊʱ ˋ ʁ ʶʽʵʽˁˈ ʶˊʴˇˋˍʱˋʽˇΣ ʰ˂˂ʱ˔ˍʹˁʰ˄ 
ˉˊˇ˂ʹˉˍʽˁʱ ˈ˂ʰ ˍ hʰˁˊˇˁʽʲ˗ˍʽʰΣ ˃ʶˍˊʺʻʹˁʶ ʶ ˁ˄ʷˇˎ ˁʰʽ ʹ˂ʶˁˍˊʾˋˍʹˁʶ ˍ ̌ˉʱˊˁˇ ˁʰ˄ˇ˄ʽˁʱ όˉˊˇˋʻʷˍˇ˄ˍʰˌ 
ʰ˄ˍʽˋˍʱˋʶʽˌ ˋˍʰ ̄ ʶʵʾʰ ʴʽʰ ˄  hh ˉˇ˒ʶˎ˔ʻˇˏ˄ ˋˍˇ ˃ ʷ˂˂ˇ˄ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˎʴˊʰˋʾʰˌύ  

ɮʃʁɼɮʆɮʅʆɮʅɶ ɰʄɮʋʇɼʇɼɽʍɾɮʆʁʅ ɾɳʆɮʅʋɶɾɮʆɹʅʆɶ мнрл kVA ʅɳ ɳʄɱʁ нMW 



ɲʽʰʴ˄˗ˋˍʹˁʶ ˁʰʽ ʰˉˇˁʰˍʰˋˍʱʻʹˁʶ ʱ˃ʶˋʰΣ ˉˊˈʲ˂ʹ˃ʰ ʲˊʰ˔ˎˁˎˁ˂˗˃ʰˍˇˌ ˋ ʁ ʵʾˁˍˎˇ ɾʷˋʹˌ ʆʱˋʹˌ 
ʰˉˇˍʶ˂ˇˏ˃ʶ˄ˇ ʰˉˈ 200 ˁˇ˂˗˄ʶˌΣ ʰ˂˂ʱ˔ˍʹˁʶ ˍ ̌ʰ˄ˍʽˁʶˊʰˎ˄ʽˁˈ ˋˍˇ ˉʶʵʾˇ ɲɳɶ ˁʰʽ ˍ ̌ˉʱˊˁˇ (2MW) ʵˈʻʹˁʶ 
ˁʰ˄ˇ˄ʽˁʱ ˋ ʁ˂ʶʽˍˇˎˊʴʾʰ ʶ ˁ˄ʷˇˎ 

ɮʃʁɼɮʆɮʅʆɮʅɶ ɰʄɮʋʇɼʇɼɽʍɾɮʆʁʅ ʅɳ ɲɹɼʆʇʁ ɾɳʅɶʅ ʆɮʅɶʅ мп km 



ʅɰɶʅɹɾʁ ɼɮɹ ɮʃʁɼɮʆɮʅʆɮʅɶ ɵɶɾɹʍɿ ʃʇʄɼɮɱɹɮʅ ʅʹ˃ʶʾˇ ʷ˄ʰˊ˅ʹˌ ̡ ˊʰ˔ˎˁˎˁ˂˗˃ʰˍˇˌ 



ʅɰɶʅɹɾʁ ɼɮɹ ɮʃʁɼɮʆɮʅʆɮʅɶ ɵɶɾɹʍɿ ʃʇʄɼɮɱɹɮʅ 

ʆ ̌ˋˏˋˍʹ˃ʰ ˋˎ˄ʰʴʶˊ˃ˇˏ ʵʽʰˍʺˊʹˋʶ ˍʹ˄ ʰˎˍˇ˄ˇ˃ʾʰ ˍˇˎ 5 ˗ˊʶˌ ˃ʶˍɦ ˍ ̌ˋˎ˃ʲʱ˄Σ  ́ˁʰˍʰʴˊʰ˒ʺ ʰˉˈ ˈ˂ʶˌ ˍʽˌ 
ˁʱ˃ʶˊʶˌ ˂ʶʽˍˇˏˊʴʹˋʶ ˁʰ˄ˇ˄ʽˁʱ ˁʰʽ ʷˍˋʽ ʰ˄ʰʸʹˍʺʻʹˁʰ˄ ʶʽˁˈ˄ʶˌ ˉˇˎ ʰˉʷʵʶʽ˅ʰ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍˇˎ ˋˎ˃ʲʱ˄ˍˇˌΣ 
ʵʾʵˇ˄ˍʰˌ ˍ h̀ ˍˇʽ˔ʶʾʰ ˉˇˎ ʰ˄ʰʸʹˍˇˏˋʶ ˍ ̌h ˄ʰˁˊʽˍʽˁˈ ˍʹˌ ˉˎˊˇˋʲʶˋˍʽˁʺˌ ˁʰʽ  ́h ˋ˒ʰ˂ʽˋˍʽˁʺ ʶˍʰʽˊʾʰ  



ɲɹɮɱɿʍʅɶ ς ʅɰɶʅɹɾʁ ɼɮɹ ɮʃʁɼɮʆɮʅʆɮʅɶ ɵɶɾɹʍɿ ʃʇʄɼɮɱɹɮʅ 

ɮˉˇˁʰˍʱˋˍʰˋʹ ˍ˖˄ ˈˉˇʽ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˉˊˇˁ˂ʺʻʹˁʰ˄ 



ɲɹɮɱɿʍʅɶ ς ʅɰɶʅɹɾʁ ɼɮɹ ɮʃʁɼɮʆɮʅʆɮʅɶ ɵɶɾɹʍɿ ʃʇʄɼɮɱɹɮʅ 

ɾʶˍˊʺʻʹˁʶ ˈ˂ˇ ˍ ̌ˉʱˊˁˇ ʶ ˁ˄ʷˇˎΣ ˉˊˇ˃ʹʻʶˏˍʹˁʰ˄ ˁʰʽ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˍˊˇ˔ʺ˂ʰˍˇʽ ˉˎˊˇˋʲʶˋˍʺˊʶˌ ˁʰʽ 
ʵˈʻʹˁʶ ʇˉʶˏʻˎ˄ʹ ʵʺ˂˖ˋʹ ʰʵʶʽˇˏ˔ˇˎ ˃ʹ˔ʰ˄ʽˁˇˏ ˋˍʹ˄ ɲɳɶΣ ʴʽʰ ̱ ʹ˄ ʶ̄ ʰ˄ʰˋˏ˄ʵʶˋʹ ˍˇˎ ˉʱˊˁˇˎ 



ɲɹɮɱɿʍʅɶ ɼɮɹ ɮʃʁɼɮʆɮʅʆɮʅɶ ɰɽɮɰʍɿ Riso ʅɳ ɼɮɽʍɲɹɮ ɮʃʂ ʇɱʄɮʅɹɮ ɼɮɹ ʆʄʍɼʆɹɼɮ 

ɲʽʱʴ˄˖ˋʹ ʲ˂ʰʲ˗˄ ˋʶ ˁʰ˂˖ʵʽ˗ˋʶʽˌ DC, ̌ ʽ ˇˉˇʾʶˌ ˉʰˊˇˎˋʾʰʸʰ˄ ˔ʰ˃ʹ˂ˈ Riso ̀ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ʺ ʵʶ˄ ʶˁˁʽ˄ˇˏˋʰ˄ 
ˇʽ ʰ˄ˍʾˋˍˇʽ˔ˇʽ inverters 



ɲɹɮɱɿʍʅɶ ɼɮɹ ɮʃʁɼɮʆɮʅʆɮʅɶ ɰɽɮɰʍɿ ʅɳ MC4 CONNECTORS 

ʃˊˇʲ˂ʺ˃ʰˍʰ ˋʶ MC4 connectors ʃˇˎ ʵʽʰʴ˄˗ˋˍʹˁʰ˄ ˁʰʽ ʰˉˇˁʰˍʰˋˍʱʻʹˁʰ˄ ʱ˃ʶˋʰ 



ɮˉˇˁʰˍʱˋˍʰˋʹ ˁʰ˂˖ʵʽʰˁ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Σ ʱ˃ʶˋʰ ˁʰʽ ʶˉʰ˄ʰˋˏ˄ʵʶˋʹ ˍˇˎ ˃ʷˊˇˎˌ ˍ˖˄ ʶʴˁʰˍʰˋˍʱˋʶ˖˄ ˉˇˎ 
ˉʰˊˇˎˋʾʰʸʰ˄ ˉˊˈʲ˂ʹ˃ʰ 

ɲɹɮɱɿʍʅɶ ɼɮɹ ɮʃʁɼɮʆɮʅʆɮʅɶ ɰɽɮɰʍɿ ʅɳ ɼɮɽʍɲɹɮ ɼɮɹ MC4 CONNECTORS 



ɲɹɮɱɿʍʅɶ ɼɮɹ ɮʃʁɼɮʆɮʅʆɮʅɶ ɰɽɮɰʍɿ ɮʃʂ ɼɳʄɮʇɿʁʇʅ 

ɾʶˍˊʺʻʹˁʶ ˈ˂ˇ ˍ ̌ˉʱˊˁˇ ʶ ˁ˄ʷˇˎΣ ˉˊˇ˃ʹʻʶˏˍʹˁʰ˄ ˁʰʽ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˍˊˇ˔ʺ˂ʰˍˇʽ ˉˎˊˇˋʲʶˋˍʺˊʶˌ ˁʰʽ 
ʵˈʻʹˁʶ ʇˉʶˏʻˎ˄ʹ ʵʺ˂˖ˋʹ ʰʵʶʽˇˏ˔ˇˎ ˃ʹ˔ʰ˄ʽˁˇˏ ˋˍʹ˄ ɲɳɶΣ ʴʽʰ ̱ ʹ˄ ʶ̄ ʰ˄ʰˋˏ˄ʵʶˋʹ ˍˇˎ ˉʱˊˁˇˎ 



ɲɹɮɱɿʍʅɶ ɼɮɹ ɮʃʁɼɮʆɮʅʆɮʅɶ ɰɽɮɰʍɿ ʅɳ INVERTERS ɮʃʁ ɰʄɮʋʇɼʇɼɽʍɾɮʆɮ 

ɮˉˇˁʰˍʱˋˍʰˋʹ ʲ˂ʰʲ˗˄ ˋ ʁ inverters ˃ʶˍʱ ʰˉˈ 
ʲˊʰ˔ˎˁˎˁ˂˗˃ʰˍʰΣ  ̋˔ʰ˂ʰˋ˃ʷ˄ʶˌ ˇʻˈ˄ʶˌΣ  ̋ˁʱˊˍʶˌ 
ʶˉʽˁˇʽ˄˖˄ʾʰˌ  ̋ʰ˄ˍʽˁʶˊʰˎ˄ʽˁʱ 



ɮʃʁɼɮʆɮʅʆɮʅɶ ɼɮɹ ʃʄʁʅɸɶɼɶ ʅʇʅʆɶɾɮʆʁʅ ʅʇɿɮɱɳʄɾʁʇ 

ɮ˄ˍʽˁʰˍʰˋˍʱʻʹˁʶ ʶ˅ˇˉ˂ʽˋ˃ˈˌ security, ̱ ˇˉˇʻʶˍʺʻʹˁʰ˄ ˄ʷʶˌ ˁʰ˂˖ʵʽ˗ˋʶʽˌΣ beams, ˁ ˇ˂˗˄ʶ ̩



ɮʃʁɼɮʆɮʅʆɮʅɶ ɼɮɹ ʃʄʁʅɸɶɼɶ ʅʇʅʆɶɾɮʆʁʅ ʅʇɿɮɱɳʄɾʁʇ 

ɾʶˍˊʺʻʹˁʰ˄ ˁʰʽ ˊˎʻ˃ʾˋˍʹˁʰ˄ ˈ˂ʰ ˍʰ ˋˎˋˍʺ˃ʰˍʰ ˁʰʽ ˋˎ˄ʵʷʻʹˁʶ ˍˇ ˋˏˋˍʹ˃ʰ ˃ʶ ɼʷ˄ˍˊˇ ɽʺ˕ʹˌ 
ʅʹ˃ʱˍ˖˄ 



ɮʃʁɼɮʆɮʅʆɮʅɶ ʃʄʁɰɽɶɾɮʆʁʅ UPS ʃʁʇ ʃʄʁɼɮɽʁʇʅɳ ɲʇʅɽɳɹʆʁʇʄɱɹɮ ʅʆʁɿ 
ɶɽɳɼʆʄʁɿʁɿʁ ʆʁʇ ʃɮʄɼʁʇ 



ɮʃʁɼɮʆɮʅʆɮʅɶ ʃʄʁɰɽɶɾɮʆʁʅ ɼɳɿʆʄɹɼʁʇ INVERTER ʅɳ ʅʇɿɳʄɱɮʅɹɮ ɾɳ 
ʆɳʋɿɹɼʁʇʅ ʆʁʇ ɼɮʆɮʅɼɳʇɮʅʆɶ 

ʅˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˃ʹ˔ʰ˄ʽˁˇˏˌ ˍʹˌ SMA ˁ ʰʽ ˍʹˌ Bosch Solar ɹ ʽʰ ˍʹ˄ ʶˉʽʵʽˈˊʻ˖ˋʹ on site ̄ ˊˇʲ˂ʹ˃ʱˍ˖˄ 
ˁʶ˄ˍˊʽˁ˗˄ inverters  



ɮʃʁɼɮʆɮʅʆɮʅɶ ɼɮɽʍɲɹɮɼʁʇ ʃʄʁɰɽɶɾɮʆʁʅ ʅʆʁɿ ʇʃʁɱɳɹʁ ʋʍʄʁ 
ʇʃʁʅʆɮɸɾʁʇ 

ɲʽʶˎʻʷˍʹˋʹ ˎˉˈʴʶʽ˖˄ ˁʰ˂˖ʵʽ˗ˋʶ˖˄ ˎˉˇˋˍʰʻ˃ˇˏ ˁʰʽ ˉˊˇˋˍʰˋʾʰ ˍˇˎˌ ʰˉˈ ˄ʶˊʱ 



ɮʃʁɼɮʆɮʅʆɮʅɶ ʃʄʁɰɽɶɾɮʆʍɿ ʅɳ ɼɮɽʍɲɹʍʅɳɹʅ ɼɮɹ ɳʀʁʃɽɹʅɾʁ AC KAI DC 



ɮʃʁɼɮʆɮʅʆɮʅɶ ʋʍɾɮʆʁʇʄɱɹɼʁʇ ʃʄʁɰɽɶɾɮʆʁʅ 

ɮˉˇˁʰˍʱˋˍʰˋʹ ˉˊˇʲ˂ʺ˃ʰˍˇˌ ˃ʶ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʱ˃˃ˇˎ ˋʶ ˉʱˊˁˇ ʰˉˈ ʲˊˇ˔ʷˌΣ ʵʽʶˎʻʷˍʹˋʹ ˁʰʽ ʵʹ˃ʽˇˎˊʴʾʰ 
ʰ˄ˍʽˉˎˊʽˁʺˌ ˉʶˊʽ˃ʶˍˊʽˁʺˌ ʸ˗˄ʹˌ 



ɮɿʆɹɼɮʆɮʅʆɮʅɶ ʃɽɮɹʅɹʁʇ ɾɳ ɾɳɹʍɾɳɿɶ ɮʃʁɲʁʅɶ 



ɮɿʆɹɼɮʆɮʅʆɮʅɶ ʃɽɮɹʅɹʁʇ ɾɳ ɾɳɹʍɾɳɿɶ ɮʃʁɲʁʅɶ 

ɼɮɹ ɶ ɮʃɮɿʆɶʅɶ ʆʁʇ ɼɮʆɮʅɼɳʇɮʅʆɶ Υ 
 

Regarding the claim number 201407300013 that you have submitted into our portal, we would have to 
do the replacement of one module Trina Solar TSM-220PC05. 
 
I want to communicate you that on the actual moment we ŘƻƴΩǘ have in stock this module type, due to 
that weȰd proceed to supply the most approximated module type that we actually have. YouȰd receive 
one unit of TSM-240PC05.10/40mm frame. 

 
 



ɮɿʆɹɼɮʆɮʅʆɮʅɶ  н ʅʃɮʅɾɳɿʍɿ ʃɽɮɹʅɹʍɿ 

ɲɹɮɲɹɼɮʅɹɮ ɮɿʆɹɼɮʆɮʅʆɮʅɶʅ 
 

ɮˁˇ˂ˇˎʻʺʻʹˁʶ  ́ ʵʽʰʵʽˁʰˋʾʰ ˉˇˎ ˉˊˈˍʶʽ˄ʶ  ̌
ˁʰˍʰˋˁʶˎʰˋˍʺˌ ˃ ʁ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ˃ʶˍˊʺˋʶʽˌ όˈˋˇ˄ 
ʰ˒ˇˊʱ ˍ ́ˋˍʺˊʽ˅ʹ ˁʰʽ ˍ ́ˋˏˋ˒ʽ˅ʹ ˍˇˎ ˉ˂ʰʽˋʾˇˎύ ˁʰʽ 
˒˖ˍˇʴˊʰ˒ʾʶˌ ʴʽʰ ˄ hˉʽˋˍˇˉˇʽʹʻʶʾ  ́ ˒ʻˇˊʱ ˂ˈʴ˖ 
ʰˋˍˇ˔ʾʰˌ ˎ˂ʽˁˇˏ ˁʰʽ ˄ hˋˍʰ˂ˇˏ˄ 2 ˄ʷʰ ˉ˂ʰʾˋʽʰ ˉˊˇˌ 
ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˍ˖˄ ˉʰ˂ʽ˗˄  

 
 



ɮʃʁɼɮʆɮʅʆɮʅɶ ɶɽɳɼʆʄʁɽʁɱɹɼʍɿ ʁɲɳʇʅɳʍɿ ɾɳʆɮ ɮʃʂ ɳɿʆʁɿʁ 
ɼɮɹʄɹɹɼʁ ʊɮɹɿʁɾɳɿʁ 



ɲɹɮɱʄɮɾɾɮ ʇʃɶʄɳʅɹʍɿ ɽɳɹʆʁʇʄɱɹɮʅ ɼɮɹ ʅʇɿʆɶʄɶʅɶʅ 



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ  

Å ʅʶ ˁʱʻʶ ˉˊˇ˂ʹˉˍʽˁʺ ˋˎ˄ˍʺˊʹˋʹ ʺ ˈˉˇˍʶ ʰˉˈ ˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˉˊˇˁˏ˕ʶʽ ʵˎˋ˂ʶʽˍˇˎˊʴʾʰΣ 

ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ˇʽ ʰˉʰˊʰʾˍʹˍʶˌ  ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʶˌ ˃ʶˍˊʺˋʶʽˌ 

Å ʃˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʻʶˊ˃ˇʴˊʱ˒ʹˋʹ ˍ˖˄ panels ˁ ʰʽ ˍˇˎ ʹ˂ʶˁˍˊˇ˂ˇʴʽˁˇˏ ʶ˅ˇˉ˂ʽˋ˃ˇˏ 

Å ɾʷˍˊʹˋʹ IV ̱ ˖˄ panels ˁ ʰʽ ˋˏʴˁˊʽˋʹ ˍʹˌ ˁʰ˃ˉˏ˂ʹˌ ˃ʶ ˍʹ˄ ˇ˄ˇ˃ʰˋˍʽˁʺ 

Å ɾʷˍˊʹˋʹ Riso ̍ ˂˖˄ ˍ˖˄ DC ˁ ʰʽ AC ˁ ʰ˂˖ʵʾ˖˄ 

Å ɾʷˍˊʹˋʹ Voc ɹsc 

Å ʅʶ ˉʶˊʾˉˍ˖ˋʹ ˉˊˇʲ˂ʺ˃ʰˍˇˌΣ ˇʽ ˃ʶˍˊʺˋʶʽˌ ʶˉʶˁˍʶʾ˄ˇ˄ˍʰʽ ˋʶ ʶˉʾˉʶʵˇ panel, ˃ ʶ ˋˁˇˉˈ ˄ʰ ʲˊʶʻʶʾ ˍˇ ʰˁˊʽʲʷˌ 

ˋʹ˃ʶʾˇ ˉˇˎ ˉˊˇˁʰ˂ʶʾ ˍˇ ˉˊˈʲ˂ʹ˃ʰ 

Å ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʰˉˈ ˍʽˌ ˉʰˊʰˉʱ˄˖ ˃ʶˍˊʺˋʶʽˌΣ ˋˎ˄ʶˁˍʽ˃ˇˏ˄ˍʰʽ ˁʰʽ ˋʶ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʵʶʽˁ˄ˏˇˎ˄ ˁʱˉˇʽˇ 

ˉˊˈʲ˂ʹ˃ʰΣ ʰˎˍˈ ʰˉˇˁʰʻʾˋˍʰˍʰʽ όˉΦ˔Φ ˔ʰ˃ʹ˂ˈ Riso ̀ ʶ ˁʰ˂˗ʵʽˇ ˍʰ ˇˉˇʾʰ ʰ˄ˍʽˁʰʻʾˋˍʰ˄ˍʰʽύ 

Å ɳʱ˄ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ʶʾ˄ʰʽ ˋʶ ˎ˂ʽˁˈ όˉΦ˔Φ Panel) ̀ ˎʴˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˈ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ˁʰʽ ʰˉˇˋˍʷ˂˂ʶˍʰʽ 

ˍʶˁ˃ʹˊʽ˖˃ʷ˄ˇ ʰʾˍʹ˃ʰ ʶ˂ʷʴ˔ˇˎ ˁʰʽ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹˌ ˋˍˇ˄ ˁʰˍʰˋˁʶˎʰˋˍʺ 

Å ʅʶ ʰ́ ˁʶˍʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶʾ˄ʰʽ ʶ˒ʽˁˍʺ ʹ ʶˉʾ ˍˈˉˇˎ ʶˉʽˋˁʶˎʺ ˍ˖˄ panels όˉΦ˔Φ Junction boxes), ́  ˇˉˇʾʰ 

ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˁʱˍ˖ ʰˉˈ ˍʽˌ ˇʵʹʴʾʶˌ ˍˇˎ ˁʰˍʰˋˁʶˎʰˋˍʺ  

 

 

 



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ - ɸɳʄɾʁɱʄɮʊɶʅɶ  



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ - ɸɳʄɾʁɱʄɮʊɶʅɶ  



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ - ɸɳʄɾʁɱʄɮʊɶʅɶ  



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ - ɸɳʄɾʁɱʄɮʊɶʅɶ  



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ - ɸɳʄɾʁɱʄɮʊɶʅɶ  



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ - ɸɳʄɾʁɱʄɮʊɶʅɶ  



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ ʅʆʁɹʋɳɹʁʅɳɹʄʍɿ ɼɮɹ ʃɽɮɹʅɹʍɿ 
W/m2, Cp, Ca, Voc, Isc, Vmpp, Riso  



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ ʅʆʁɹʋɳɹʁʅɳɹʄʍɿ ɼɮɹ ʃɽɮɹʅɹʍɿ 
IV & P ɼɮɾʃʇɽɳʅ 

ɾɳʆʄɶʅɶ ʃʁʅʁʅʆʁʇ ʃʆʍʅɶʅ ɮʃʁɲʁʅɶʅ STRING ̋ 
PANEL 



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ ʅʆʁɹʋɳɹʁʅɳɹʄʍɿ ɼɮɹ ʃɽɮɹʅɹʍɿ 
IV & P ɼɮɾʃʇɽɳʅ 

ɰɶɾɮ мΦ ɳɹʅɮɱʍɱɶ ɲɳɲʁɾɳɿʍɿ ʃɽɮɹʅɹʁʇ ʃʄʁʅ ɾɳʆʄɶʅɶ 



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ ʅʆʁɹʋɳɹʁʅɳɹʄʍɿ ɼɮɹ ʃɽɮɹʅɹʍɿ 
IV & P ɼɮɾʃʇɽɳʅ 

ɰɶɾɮ нΦ ɳɹʅɮɱʍɱɶ ɮʄɹɸɾʁʇ ʃɽɮɹʅɹʍɿ ʅʆʁ ɾɳʆʄʁʇɾɳɿʁ STRING 



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ ʅʆʁɹʋɳɹʁʅɳɹʄʍɿ ɼɮɹ ʃɽɮɹʅɹʍɿ 
IV & P ɼɮɾʃʇɽɳʅ 

ɰɶɾɮ 3. ɾɳʆʄɶʅɶ ʆɮʅɶʅ STRING KAI ɳɽɳɱʋʁʅ ʅɳ ʅʋɳʅɶ ɾɳ ʆʁɿ ɮʄɹɸɾʁ ʃɽɮɹʅɹʍɿ 



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ ʅʆʁɹʋɳɹʁʅɳɹʄʍɿ ɼɮɹ ʃɽɮɹʅɹʍɿ 
IV & P ɼɮɾʃʇɽɳʅ 

ɰɶɾɮ 4. ɾɳʆʄɶʅɶ KAI ɼɮʆɮɱʄɮʊɶ ɼɮɾʃʇɽʍɿ IV & P 
ʅɳ OPC ɼɮɹ STC 



ɾɳʆʄɶʅɶ ɮʃʁɲʁʅɶʅ ʅʆʁɹʋɳɹʁʅɳɹʄʍɿ ɼɮɹ ʃɽɮɹʅɹʍɿ 
IV & P ɼɮɾʃʇɽɳʅ 

ɰɶɾɮ рΦ ɮʃʁɸɶɼɳʇʅɶ OPC ɲɳɲʁɾɳɿʍɿ ɰɶɾɮ сΦ ɮʃʁɸɶɼɳʇʅɶ STC ɲɳɲʁɾɳɿʍɿ 



ɮʃʁʆɳɽɳʅɾɮʆɮ ɾɳʆʄɶʅɳʍɿ 

¶ ɶ ˉˊ˖ˍʹ ˋʶʽˊʱ ζм ɾʶˍˊʺˋʶʽˌϪOPCη ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ˄ ˃ʷˍˊʹˋʹ ˍˇˎ string, ɹ ʽʰ ˍˇ ˇˉˇʾˇ ʷ˔ˇˎ˃ʶ ʵʹ˂˗ˋʶʽ 

ˍˇ ʶʾʵˇˌ ˍ˖˄ ˉ˂ʰʽˋʾ˖˄ ˁʰʽ ˍˇ˄ ʰˊʽʻ˃ˈ ˍˇˎˌ ˋʶ ˁʱʻʶ string. 

¶ H ɻ ʶˏˍʶˊʹ ˋʶʽˊʱ ζ1 Avg@OPCη h ˉˇˍˎˉ˗˄ʶʽ ˍʰ ʹ˂ʶˁˍˊˇ˂ˇʴʽˁʱ ˃ʶʴʷʻʹ ʶ˄ˈˌ ˉ˂ʰʽˋʾˇˎ ʶˁ ˍˇˎ string 

¶ H ˍˊʾˍʹ ˋʶʽˊʱ ζм STCη ˉʰˊʰʻʷˍʶʽ ˍʰ ʹ˂ʶˁˍˊˇ˂ˇʴʽˁʱ ˃ʶʴʷʻʹ ˋʶ ˁʰ˄ˇ˄ʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˂ʶʽˍˇˎˊʴʾʰˌ Σ ʵʹ˂ʰʵʺ 

ʹ˂ʽˇ˒ʱ˄ʶʽʰ млл0W/m2 ˁʰʽ ʻʶˊ˃ˇˁˊʰˋʾʰ 25oC όˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ʹ ˃ʷˍˊʹˋʹ ʷʴʽ˄ʶ ˋʶ ʹ˂ʽˇ˒ʱ˄ʶʽʰ фтлW/m2 

ˁʰʽ ʻʶˊ˃ˇˁˊʰˋʾʰ слΣтoC 

¶ ɶ ˍʷˍʰˊˍʹ ˋʶʽˊʱ ζм ʁ˄ˇ˃ʰˋˍʽˁʺη ʰˉʶʽˁˇ˄ʾʸʶʽ ˍʰ ʰˊ˔ʽˁʱ ˃ʶʴʷʻʹ ˍˇˎ ˉ˂ʰʽˋʾˇˎ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˒ˎ˂˂ʱʵʽˇ 

ˍˇˎ ˁʰˍʰˋˁʶˎʰˋˍʺ 



ɮʃʁʆɳɽɳʅɾɮʆɮ ɾɳʆʄɶʅɳʍɿ ς IV ɼɮɾʃʇɽɳʅ 

ʅ ʁˁʱʻʶ ˃ʷˍˊʹˋʹ ˉˇˎ ʴʾ˄ʶˍʰʽ ˉʰˊʱʴˇ˄ˍʰʽ ˇ ̔IV ˁʰʽ P ˁʰ˃ˉˏ˂ʶˌ ˋˍʹ˄ ˁʰˍʱˋˍʰˋʹ ˂ʶʽˍˇˎˊʴʾʰˌ OPC, ˃ ʁʰ˂ʴˇˊʽʻ˃ʽˁʺ 
ʰ˄ʰʴ˖ʴʺ ˋ ʁˁʰ˄ˇ˄ʽˁʷˌ ˋˎ˄ʻʺˁʶˌ STC ˁ ʰʽ ˋˏʴˁˊʽˋʹ ˃ ʁˍʽˌ ˇ˄ˇ˃ʰˋˍʽˁʷˌ.  



ɮʃʁʆɳɽɳʅɾɮʆɮ ɾɳʆʄɶʅɳʍɿ ς IV ɼɮɾʃʇɽɳʅ 

ɮˉʶʽˁˇ˄ʾʸʶˍʰʽ ˋˍˇ ˉʰˊʰˉʱ˄˖ ʴˊʱ˒ʹ˃ʰ  ́ ˃ˇˊ˒ʺ ˍ˖˄ ˁʰ˃ˉˏ˂˖˄ IV ˁʰʽ P ʴʽʰ ˉ˂ʰʾˋʽˇ ˍ ̌ ˇˉˇʾˇ ʲˊʷʻʹˁʶ ˄ h
ˎˉˇ˂ʶʽˍˇˎˊʴʶʾ ˁʰˍʱ 8% ʰˉˈ ˍʹ˄ ̌ ˄ˇ˃ʰˋˍʽˁʺ ˍˇˎ ̱ ʽ˃ʺ. 



ʅʇɿʆɳɽɳʅʆɶʅ FILL FACTOR 

       ɾɳʆʄɶʅɶ ʅʇɿʆɳɽɳʅʆɶ άFILL FACTORέ 

 

ʅˍʰ ʹ˂ʶˁˍˊˇ˂ˇʴʽˁʱ ˃ʶʴʷʻʹ ʶ˄ˈˌ ˉ˂ʰʽˋʾˇˎ ˎˉʱˊ˔ˇˎ˄ ˍʰ ζʰˁˊʰʾʰη ˃ʶʴʷʻʹ ʲˊʰ˔ˎˁˎˁ˂˗˃ʰˍˇˌ Voc ˁʰʽ Isc ˍʰ 

ˇˉˇʾʰ ˃ʶˍˊʽˇˏ˄ˍʰʽ ˁʰʽ ˃ʶ ˍˇ ˈˊʴʰ˄ˇ seaward, ʰ˂˂ʱ ˁʰʽ ˍʰ ˃ʶʴʷʻʹ ˂ʶʽˍˇˎˊʴʾʰˌ Impp ˁʰʽ Vmpp ˍʰ ˇˉˇʾʰ 

ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˍˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ʹ˂ʽˇ˒ʱ˄ʶʽʰˌΣ ʻʶˊ˃ˇʽˁˊʰˋʾʰˌΣ ˋˎ˄ʵʶˋ˃ˇ˂ˇʴʾʰˌ ˁʰʽ ˉˇʽˈˍʹˍʰˌ ˉ˂ʰʽˋʾˇˎΦ 

ʋʰˊʰˁˍʹˊʽˋˍʽˁˈ ˃ʷʴʶʻˇˌ ʶʾ˄ʰʽ ˇˋˎ˄ˍʶ˂ʶˋˍʺˌ fill factor ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˍˇ ˂ˈʴˇ ˍʹˌ ʴˁˊʽ ˉʶˊʽˇ˔ʺˌ ˉˊˇˌ ˍʹ˄ 

ʵʽʰʴˊʰ˃˃ʹ˃ʷ˄ʹΣ ʺ ʰˉˇˍʷ˂ʶˋ˃ʰ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˍˇ ˂ˈʴˇ όɹmpp x Vmpp) / (Isc x Voc) 

 

 

 

 

 

 

 

H ˋʹ˃ʰˋʾʰ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˍˇˎ ˂ˈʴˇˎ ʰˎˍˇˏ ʶʾ˄ʰʽ ˇ ˁʰʻˇˊʽˋ˃ˈˌ ˍʹˌ ζˁʰ˂ʺˌη ʰˉˈʵˇˋʹˌ ʶ˄ˈˌ ˉ˂ʰʽˋʾˇˎΦ ɴˍˋʽΣ 

ʰ˄ʱ˃ʶˋʰ ˋʶ ʵˏˇ ˉ˂ʰʾˋʽʰ ˃ʶ ʾʵʽʶˌ ˃ʶˍˊʺˋʶʽˌ Isc ˁʰʽ VocΣ ζˁʰ˂ˏˍʶˊˇη ʻʶ˖ˊʶʾˍʰʽ ʰˎˍˈ ˃ʶ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ʲʰʻ˃ˈ fill 

factor. ʁˉˇʽʰʵʺˉˇˍʶ ʵˎˋ˂ʶʽˍˇˎˊʴʾʰ ˋˍˇ ˉ˂ʰʾˋʽˇ ʶʾˍʶ ʰˎˍʺ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ʹ˂ʶˁˍˊˇ˂ˇʴʽˁˈ ˉˊˈʲ˂ʹ˃ʰΣ ʶʾˍʶ ʰˉˈ 

ˉˊˈʲ˂ʹ˃ʰ ˋˍˇ ʶˋ˖ˍʶˊʽˁˈ ˍˇˎ ˉ˂ʰʽˋʾˇˎ ʻʰ ζ˔ʰ˂ʱˋʶʽη ˍˇ˄ ˋˎ˄ˍʶ˂ʶˋˍʺ ʰˎˍˈ ˁʰʽ ʻʰ ˁʱ˄ʶʽ ʶˏˁˇ˂ʰ ʰ˄ʰʴ˄˖ˊʾˋʽ˃ˇ ˍˇ 

ˉˊˇʲ˂ʹ˃ʰˍʽˁˈ ˉ˂ʰʾˋʽˇΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ˉʰˊʰˁʱˍ˖ ʵʽʱʴˊʰ˃˃ʰΦ 

 

 

 

 

 

 

 

 

 



ɽɳɹʆʁʇʄɱɹɮ 



ɲɹɮʋɳɹʄɹʅɶ ɰɽɮɰʍɿ ɾɳ ʃʄɮɱɾɮʆʁɱɿʁɾʍɿɮ ɼɮɹ ɮʅʊɮɽɹʅʆɹɼɶ ɳʆɹɮʄɹɮ 

ʅ ʁˉʶˊʽˉˍ˗ˋʶʽˌ ʲ˂ʰʲ˗˄ ˉˇˎ ˔ˊʶʽʱʸʶˍʰʽ  ́ʶˉʷ˃ʲʰˋʹ ʰˋ˒ʰ˂ʽˋˍʽˁʺˌΣ ʰ˄ʰ˂ʰ˃ʲʱ˄ˇˎ˃ʶ ˈ˂ʹ ˍ ́ʵʽʰʵʽˁʰˋʾʰΣ 
ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋ ʁˋˏ˄ˍʰ˅ʹ ʷˁʻʶˋʹˌ ʵʽʱʴ˄˖ˋʹˌΣ ʶˉʽˁˇʽ˄˖˄ʾʰ ˃ ʁʰˋ˒ʰ˂ʽˋˍʽˁʺΣ ˊʰ˄ˍʶʲˇˏ ˁʰʽ ʶˉʽˁˇʽ˄˖˄ʾʰ 
˃ ʁ ˉˊʰʴ˃ʰˍˇʴ˄˗˃ˇ˄ʰΣ ʶˏˊʶˋʹ ˉˊˇ˃ʹʻʶˎˍ˗˄Σ ˍʽ˃ˇ˂ˈʴʹˋʹ ˁʰʽ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ʶ˂ʷʴ˔ˇˎ ˃ʶˍʱ ˍʹ˄ 
ʰˉˇˁʰˍʱˋˍʰˋʹ 



ɲɹɮʋɳɹʄɹʅɶ ɳɱɱʇɶʅɳʍɿ 



ɮɿʆɹɼɮʆɮʅʆɮʅɶ ɷ ɳʃɹʅɼɳʇɶ INVERTERS, PANELS ʅʆɮ ʃɽɮɹʅɹɮ ɳɱɱʇɶʅɳʍɿ ɮʃʁ ʆʁʇʅ 
ɼɮʆɮʅɼɳʇɮʅʆɳʅ 

ɴ˔ˇˎ˄ ʰ˄ˍʽˁʰˍʰˋˍʰʻʶʾ panels Trina, Solar World, Yingli, Suntech ˁ ˂ˉΣ ˁʰʽ inverters SMA, ABB, Refusol, 
SolarMax, Fronius, Delta, klp 



ʅʇɾɾɳʆʁʋɶ ʅʆɶ ɾɳɽɳʆɶ ς ʅʋɳɲɹɮʅɾʁ  
ɼɮɹ ɼɮʆɮʅɼɳʇɶ ɼɮʆɮʅɼɳʇɶ ɳʄɱʍɿ 



ʅʇɾɾɳʆʁʋɶ ʅʆɶ ɾɳɽɳʆɶ ς ʅʋɳɲɹɮʅɾʁ  
ɼɮɹ ɼɮʆɮʅɼɳʇɶ ɼɮʆɮʅɼɳʇɶ ɳʄɱʍɿ 



ʅʇɾɾɳʆʁʋɶ ʅʆɶ ɾɳɽɳʆɶ ς ʅʋɳɲɹɮʅɾʁ  
ɼɮɹ ɼɮʆɮʅɼɳʇɶ ɼɮʆɮʅɼɳʇɶ ɳʄɱʍɿ 



ʅʇɾɾɳʆʁʋɶ ʅʆɶ ɾɳɽɳʆɶ ς ʅʋɳɲɹɮʅɾʁ  
ɼɮɹ ɼɮʆɮʅɼɳʇɶ ɼɮʆɮʅɼɳʇɶ ɳʄɱʍɿ 



ʅʇɾɾɳʆʁʋɶ ʅʆɶ ɾɳɽɳʆɶ ς ʅʋɳɲɹɮʅɾʁ  
ɼɮɹ ɼɮʆɮʅɼɳʇɶ ɼɮʆɮʅɼɳʇɶ ɳʄɱʍɿ 



ʅʇɾɾɳʆʁʋɶ ʅʆɶ ɾɳɽɳʆɶ ς ʅʋɳɲɹɮʅɾʁ  
ɼɮɹ ɼɮʆɮʅɼɳʇɶ ɼɮʆɮʅɼɳʇɶ ɳʄɱʍɿ 



ʅʇɾɾɳʆʁʋɶ ʅʆɶ ɾɳɽɳʆɶ ς ʅʋɳɲɹɮʅɾʁ  
ɼɮɹ ɼɮʆɮʅɼɳʇɶ ɼɮʆɮʅɼɳʇɶ ɳʄɱʍɿ 


