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Photovoltaics Systems –Design Examples 
 TRINA MODULE DATA SHEET (Specifications): 

 

 



Photovoltaics Systems –Design Examples 
 Trina Module Specifications: 



Photovoltaics Systems –Design Examples 
 Kaco Inverter specifications 



Photovoltaics Systems –Design Examples 
Kaco Inverter specifications 



Photovoltaics Systems –Design Examples 
 Example: Design of an on-grid PV system: 

Services Building-Kadoorie: The PV modules (panels) rated power – 48.1 kWp. 

Use Kaco  Blue planet 20TL3 inverter. 

Use 325 Wp Trina Modules. 

The azimuth angle of the modules is 0 degrees 

The tilt angle of the modules is 22 degrees. 

1- Find the number of PV modules = Total power/power of each module = 48100/325 

                                                                                                                                   = 148 panel 

2- Find the number of inverters = Total power / power of each inverter = 48100/24000 

                                                                                                                                    = 2 inverters 

3- Check number of MPPTs of each inverter: in our case 2 MPPTs. 

4- Check number of parallel strings for each MPPT: in our case 2 strings. 

 

 



Photovoltaics Systems –Design Examples 
 Example: Design of an on-grid PV system: 

5- if we divide the total number of modules on the 4 MPPTs, then each 
MPPT deals with 37 Panels .  

This can’t be happen because if we divide this number by the number of 
strings for each MPPT. The result will be fraction or there will be 
unequal panels in the two strings and this also can’t be happen.  

[ Each MPPT should have EVEN number of modules]. 

 

So we will go to the following arrangement:  Each inverter  has 74 
(=148/2) panels and will be divided between the two MPPTs in this 
inverter such that the first MPPT has 36 panels, whereas the second 
MPPT has 38 Panels. 
 

 



Photovoltaics Systems –Design Examples 
 Example: Design of an on-grid PV system: 

6- Also, we have to check the minimum number and the maximum number of modules 
in each string such that we conform with the MPP range @Pnom as stated by the 
manufacturer. In our case (515V – 800V). 

Minimum number = minimum level / VMP of the panel = 515/37.2 = 13.8 (Take 14) 

Maximum number = maximum level/VMP of each panel =800/37.2= 21.5 (Take 21). 

7- We have to check the maximum number of modules in each string such that we 
conform with the maximum no load voltage (in our case 1000V) 

  The maximum number considering the operating range = maximum operating level/VOC 

                                                                                                     = 10000/45.9 = 21.7 (Take 21) 

8- The lower value will be considered (taking into account the MPP range and the 
operating range). (Take 21). 

9- Check the suitable number of Strings at each MPPT  

     = Maximum short circuit current of each MPPT / ISC of the each panel (string). 

     = 22.4/9.25 = 2.4 (2 STRINGS per MPPT as maximum). 

10-  The first MPPT which has 38 panel (each string in it will be 19 Panel (within the range) 

          The second MPPT which has 36 panel (each string in it will be 18 Panel (within the range) 

 



Photovoltaics Systems –Design Examples 
 Example: Design of an on-grid PV system: 

 



Photovoltaics Systems –Design Examples 
Spacing of adjacent PV rows: 



Photovoltaics Systems 
 Blocking and Bypass diodes: 

Bypass Diodes are used in parallel with either a single or a number of photovoltaic 
solar cells to prevent the current(s) flowing from good, well-exposed to sunlight solar 
cells overheating and burning out weaker or partially shaded solar cells by providing a 
current path around the bad cell (or number of cells). 

Blocking diodes, also called a series diode or isolation diode, ensure that the electrical 
current only flows in one direction “OUT” of the series array to the external load, 
controller or batteries. 

The reason for this is to prevent the current generated by the other parallel connected 
PV panels in the same array flowing back through a weaker (shaded) network and also 
to prevent the fully charged batteries from discharging or draining back through the 
array at night. So when multiple solar panels are connected in parallel, blocking diodes 
should be used in each parallel connected branch. 



Photovoltaics Systems 
Bypass diodes (72 cell module): 


