
Solar Connections and
Calculations

For Basic Systems



Why is this topic important?
• Determine how much power your home needs to

run
• Protect your equipment
• Determine your equipment size
• Determine your equipment quantity
• To prevent fire or accidents
• To keep you safe



How much does your home use?
• Can look at your power bill and use an average
• Can use individual energy monitors for each

appliance or load (or calculate them from the
specs on the label)

• Can use an whole home energy monitor system
(which I like and we use)

• Can estimate based on average usage in the US or
other country
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Basic calculations are needed for:
• How many inverters will you need?
• How many panels you can pair with an inverter?
• How to configure your panels?
• How many batteries will I need?
 Most useful formula is Watts Law

or P=IV which is Watts = Amps x Volts



Inverter Parameters



Inverter Parameters: Spec Sheet
• Will tell you min operating volts which in turn will tell you the min amount

of panels you will need to “wake up” the inverter
• Will show max VOC (or volts open circuit) which will tell you total max

number of panels (and voltage) the inverter can handle. Important to pay
close attention to this one. Over voltage can cause damage to an inverter.

• Will show amperage input and output which will help you calculate wire
size as well as proper amperage for inverter function from the panels

• Will tell you voltage output. Either 120v or 240v
• Will tell you nominal voltage of inverter so that you can match panels and

batteries to it. i.e. 12 volt, 24 volt, or 48 volt
• Inverter/Charge Controller will tell you recommended wire size for AC

Output, Battery cable, etc.



Wire and breaker sizing
• fsasffsdf



• Battery chemistry is important. Most are choosing LiFePo4
(lithium) batteries for modern systems

• Typical 48v batteries have 5120 Wh or 5.12 kWh of capacity
within them. This simply means that you can run a 5120
watt load for 1 hour or a 512 watt load for 10 hours until the
battery state of charge would be at 0%.

• How many batteries? Depends on your loads which are
affected by usage, temperature, etc. I always say, the more
the better!  

 

Batteries

Examples



Most electric water heaters use
about 4500 watts to heat the
water and will have a recovery
rate of between 25 and 40
gallons per hour for a high
efficiency model.
 
If you have a 40 gallon model
and use all of the hot water.
You will need 4500w for 1
hour to recover the hot water.
 
That means you will use up
almost 1 entire battery just for
the water heater  



• Most calculations have to do with the solar panels themselves
• Calculating correctly will ensure other equipment, like the

inverter/charge controller, is not damaged
• Each panel has a specific wattage, voltage, and amperage
• Panels are affected by ambient temperature. Counter intuitively

panel voltage increases in the cold and decreases in the heat.
So when whole panel arrays are calculated for a system, cold
temps have to be considered. Usually a 10% increase is safe to
assume.

• Panels can be wired in Series or Parallel or Series Parallel to
help attain the correct voltage and amperage for your
inverter/charge controller

 

 

Panels

Examples
























