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Workshop Exercises - Determining cable sizes and protection in an off-grid PV system 

1. An array consists of 3 parallel strings. These connect to a controller and then to a battery bank. For 

this exercise, assume the main battery protection is not sized to protect the array cable. Each string 

has 2 modules in series, with the following characteristics: 

- Vmod = 24V 

- Isc = 5.4A 

- Imod reverse=15A 

a) What size array cable and array fuse are required? 

b) What size string cable is required? Does it meet the voltage drop requirements? Is string 

protection required? If so, what size? 

(Assume length of string cable as 8m) 

A table showing current carrying capacities of different sizes has been provided to assist you. 

Conductor Size 

(mm2) 

Current Rating (A)  Voltage Rating 

(VDC) 

2.5 21 1000 

4 27 1000 

6 34 1000 

10 48 1000 

16 63 1000 

Table 1: Current carry capacities of cables 

2. The distance between the inverter and the batteries is 2 metres. The continuous current is 111A and 

surge current is 277A. What is the minimum size cable that would ensure that I have less than 2% 

voltage drop (System voltage is 24V)? What would need to be checked with respect to the surge 

current? Use the CCC table below as a reference. 
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3.  Using the given table and figure, select the minimum required fuse for a typical 2.3kVA sine 

wave inverter (24V DC - 230V AC). 

 

  Continuous 60 minute 12 sec surge 

Power (W) 2300 2600 4800 

Inverter efficiency 0.94 0.94 0.94 

Current (A) 102 115 212.7 
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4.  

 

Each of the four lights above are 12V DC 20W lights. The light switches are on the light. 

 Assuming the following distances: 

• Battery Bank to Solar Controller is 3 metres 

• Solar Controller to light 1 is 5 metres. 

• Solar Controller to light 3 is 8 metres 

• Light 1 to Light 2 is 8 metres 

• Light 3 to Light 4 is 10 metres. 

 

Suppose all the lights are on, what is the voltage drop expressed as a voltage and as a percentage between 

the battery and light 4. The single line between the batteries, controller and lights represent both the 

positive and negative cables. The lights are wired in parallel.                                                          

The distance of cable between PV Array and the MPPT controller is 25 meters. The Maximum current 

is 9A. The cable you are using is 16mm2. The maximum power point voltage is 334.4V. Calculate the 

percentage voltage drop in the cable. 

 

Attempt if there is time. 

5. The distance of cable between PV Array and the MPPT controller is 25 meters. The Maximum 

current (short circuit current) is 9A. The cable you are using is 16mm2. The maximum power point 

voltage is 334.4V. Calculate the percentage voltage drop in the cable. 

 

 

6. Assuming: 

• The inverter continuous and surge rating are 800VA and 1500VA respectively, 

• the distance between the inverter and the battery bank is 3 metres,  

•  the maximum allowed voltage drop is 5%, 

12 V Battery  

Solar Controller 

Light 3 Light 4 Light 1 Light 2 

6 mm2 

2.5 mm2 
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• the inverter efficiency is 85%, 

• the system voltage is 24V. 

Calculate the minimum cable size that would be appropriate for the above inverter based on voltage 

drop? Would this cable be suitable considering the continuous current, Yes or No?  If no, what size 

cable is required?  What would need to be checked with respect to the surge current?            
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