
Wiring
Ampacity,Voltage Drop 

  and Grounding
Class 4 for Solar Team 7

1



We’ve talked about all the components of 
your solar system

Now let’s talk about the 
wires that actually transport the electricity…
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Wires, all different sizes.
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1500W
120V Inverter



Wires make
 Electrical

 Circuits
 possible.

Ohm’s (Ω’s) Law
 makes them
 manageable

 Voltage = Current/Amperage x Resistance/Ω
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Ohm’s (Ω’s) law defines the relationship 
between Voltage, Current and Resistance 

in any electrical circuit
Voltage = Amps/Current/I x Resistance/Ω

simply V = I x R
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(I comes from the French, intensité)



Resistance, Ω’s means Wires and Load 
Load is what you are powering, 

Wire transmits the power
Both resist power

Amps/Current/I 
Load
Resistance/R

Voltage
Source

of power   

Resistance/R
Wire 
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Wires resist the the movement 
of electricity. 

and they have to be 
the right size or…
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 HEAT
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We have to size wires so they can carry 
Amps/Current 

without overheating.
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Ampacity 
is the current carrying capacity of a wire.



 
Wire ampacity

 is the maximum 
electrical current 

(Amperes or “Amps”) 
that safely exist

 in a given size of 
conductor.

We use copper wire
 which has high 

ampacity.
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Ampacity

 Larger wires have smaller gauge numbers just to confuse us.



Here’s your system again. 
# indicates American Wire Gauge/AWG  

Which wires are the largest?
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1500W
120V Inverter



These wires carry the most Current/Amps 
in your system. #2 AWG.
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#2 wires
1500W

120V Inverter



Your 1500W 120V inverter can be drawing  
1500Watts from your 12Volt battery.
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#2 wires
1500W

120V Inverter



Actually it can be much higher when an 
appliance has a startup surge.The 150 amp 

fuse allows surge to pass through before 
heating, melting and cutting off power.
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How many amps are those wires carrying?

 
1500W ÷ 12V = 125A from the battery
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Wire gauge ampacity and wattage reference chart
We use tables when we don’t know the exact resistance of a wire

Choose numbers that are closest …

for
12V

160A
1920W

use
#2AWG
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AC
#12, #14 wires, 

etc.
depending 

on wattage of 
appliance

But on the AC side of the inverter, 
wires can be #12, #14 or smaller. WHY? 



Higher voltage, 120V AC, from the 
inverter means less amperage needed for 
the rated wattage so wires can be smaller. 

                        

Watts Law  V x A = W
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We saw how Ohm’s Law works for amperage and 
overheating of wires.

Now lets look at how the size 
and length of wires 

affects Voltage and power.

Voltage Drop
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Too long and too thin a wire means
Voltage Drop

Use Ohm’s Law
V= IR

Voltage Drop = Amps x Resistance



Voltage Drop 
is a function of the following three parameters: 

Wire gauge, Length of wire, Current flow in the wire

The greater a wire’s length, 
the greater the resistance to current flow. 

Excessively long wire will result in a loss of power 
to the load and lower system efficiency. 

It will also reduce the life expectancy 
of most appliances and equipment. 
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So which are going to be the longest wires 
in your system?

Probably the wire from your PVs
to the controller and back,

a complete circuit. 
How big a wire do you need to get every bit of 

Solar Power into your house?
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Quality is important

Gallup Solar uses good quality weatherproof 
and waterproof #10 MC4 cables 

pre-cut at 15 ft. or 25 ft.
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How many Amps are those 
wires going to carry?

 How many Amps do
your panels produce?



Multiply Max Power Current
by 2 panels in parallel.
5.51 x 2 = 11.02 amps*
x 1.25 = 13.8 amps*
x 1.25 = 17.2 amps*
Use 18 amps*

 *For safety multiply the current by 125%. 
National Electric Code requires an additional 125% 

be added to the current from PV to batteries 
in case of exceptionally cold sunny days.
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How far can you go with Gallup Solar’s #10AWG?

Notice we are accepting a 10% voltage drop.
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#10AWG

18 
amps

50ft.



Yes, because your two 
panels in parallel 
produce about 18 Volts. 

But your 12V Battery 
only needs a little more 
than 12 Volts to keep 
charging.

Can you tolerate a 10% Voltage Drop?

26



A 50ft circuit with only 3% voltage drop 
would require a 4AWG wire, pretty expensive.
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Grounding 

Grounding offers excess electricity the most 
effective and safest route from an appliance back 
to the ground by way of a wire to a grounding rod 

and not through you. 

Grounding is usually done at two levels: 
system grounding and equipment grounding. 
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Your System
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#10awg  
Equipment Ground



System Grounding is achieved 
when one of the conductive wires is 

intentionally given a direct path to the earth. 
This is accomplished by running a wire to a 

ground rod.

In systems smaller than 50V like yours,
Equipment Grounding is all that is required. 

The grounding wire goes from the 
equipment to the ground rod, 

a long copper rod driven directly into the soil.
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Solar systems, over 50 volts, not yours, are required to be 
grounded by having one of the current-carrying conductors                         

connected to a grounding electrode. 

System Grounding 
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Equipment Grounding 

An equipment-grounding conductor is a conductor that does 
not normally carry current except under fault conditions.                                 

It connects exposed metal surfaces of                                            
electrical equipment together and then to ground.
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Equipment Grounding 

Only your solar panels 
and inverter need Equipment Grounding.
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This 4 ft. copper rod is an equipment ground attached                                         
to a pre-drilled hole in the frame of the solar panels.

Please do not drill holes in PV frames, voids warranty 
and one slip can start a crack in the glass.
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 Grounding Solar Panels



Grounding the Inverter
Your inverter has a built-in ground fault safety feature 

that shuts down if there is a short in the wire                 
from the battery. Grounding is optional.
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You are ready to wire!
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Ampacity                  
Intensité

Conductor                   
Startup Surge               
Rated Wattage           
Voltage Drop           

Complete Circuit               

Grounding                       
Max Power Current        

National Electric Code 
System Grounding   

Equipment Grounding 
Ground Rod               
Ground Fault

Terms for Discussion
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