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A big solar array on your roof is 
great and all, but the system 
ultimately still relies on the 
grid. Battery systems such as 

the Tesla Powerwall can keep things 
running when the power is off, but are 
expensive and (mostly) still need 
external power to charge. Building or 
buying a totally off-the-grid solar 
system that can run an entire house 
is very expensive because it needs to 
run high draw items such as cooking 
appliances and aircon. Instead, it’s 
simple and relatively cheap to build a 
small-scale off-the-grid solar system 
that can be used to save money and 
provide an emergency backup for 
critical gadgets. 

 THE THEORY 
A large majority of your favourite 
technology runs on low DC voltages, or 
uses relatively small amounts of power. 
For comparison, the amount of juice 
needed to run an air-conditioner for an 
hour could keep a smartphone alive for 
a year. Even powerful laptops sip watts 
compared to a desktop PC. It’s also 
worth noting that, when the power 
goes out, the Internet likely still works, 
if only the modem wasn’t off. 

Using a single affordable solar panel, 
it’s easy to collect enough power to run 
a small, independent backup system 
that can charge phones, laptops and 
run other small appliances, and keep 
them going for as long as the sun keeps 
coming up. We have opted for a 250w 
solar panel, coupled to a 100 Ah deep 

cycle lead acid battery. The system can 
handle multiple cloudy days and is also 
completely scalable. Only want to run 
your modem off grid, or charge a 
phone? The same principles apply, just 
substitute a smaller 40W solar panel 
and 7AH battery. 

 THE PARTS 
The entire project can be built with 
off-the-shelf parts from somewhere 
such as Jaycar electronics (www.jaycar.
com.au), but plenty of money can be 
saved if you shop around online, 
especially eBay (www.ebay.com.au). 

SOLAR PANEL (250W/12V)
It’s important to get a 12v (not 24v) 
panel. In most of Australia, the panel 
should produce upwards of 1,000 watts 
for a day of sun. 250W panels are some 
of the most affordable per-watt as well. 
COST: $225

SOLAR REGULATOR (20A/12V)
This unit takes the slightly variable 
solar output and modulates it to create 
a stable output, as well as charge your 
battery. It will display charge level, and 
will automatically disconnect the load 
to protect the battery if the voltage 
drops too far. Newer than ours shown, 
the CY1220 is ideal. 
COST: $30

DEEP CYCLE BATTERY (12V/100AH)
A deep cycle battery is important, so it 
is not damaged by ongoing days of use 
when cloudy. Multiple batteries can be 
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off-the-grid system.

cycle lead acid battery. The system can 
handle multiple cloudy days and is also 
completely scalable. Only want to run 

phone? The same principles apply, just 
substitute a smaller 40W solar panel 

www.jaycar.

DIY solar backup power
Blackouts will be a thing of the past with this small-scale 

Don’t expect to save enough power to make a 
profi t, but solar can be an excellent backup. 

The solar regulator uses the captured electricity to 
charge the battery and regulate the output load. 

A cigarette adaptor is an easy way to power 
compatible 12v devices, such as USB car chargers. 

 Great deals can be found on second hand parts — 
 our 100aH battery looks shabby, but has good 
 capacity and only cost $50. 
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connected together to increase the 
capacity. 
COST: $250

CIGARETTE LIGHTER SOCKET ADAPTER
An easy way to connect 12v devices 
to the solar system. Use 12v car 
accessories, such as laptop and USB 
chargers for better effi ciency.
COST: $15

INVERTER (12V/150W)
Run small appliances, such as laptops, 
directly from 240v. Upgrade the 
wattage for larger power draws, such 
as a TV. For sensitive equipment, use 
a full sine wave inverter.
COST: $30

OTHER ITEMS
Cabling, connectors, heat shrink, 
mounts. Use appropriate-sized wiring 
and robust connecto rs to ensure a 
reliable system.  
COST: $100

 THE COST 
A powerful 250W total system can cost 
as little as $650, and gives some of the 
best bang for buck when comparing 
cost to power produced. A smaller 40W 
system could cost as little as $150, but 
will be quite limited. 

Unless you really utilise the system 
heavily, a mini solar setup won’t save 
much off your power bill. Solar is all 
about how long it will take to pay back 
the initial investment, and depending 
how heavily it is used, this system 
would take 10 to 20 years to pay for 
itself. In this case, it’s more about 
having a backup system, plus building 
a cool holiday project.  

 THE SKILLS 
Messing around with solar is easier 
than you might think. There are no 
high voltages and all the equipment is 
off the shelf. Most connections have 
screw terminals or plugs, so soldering 
is not necessarily needed. The wiring is 
simple, and instructions are included 
with the solar regulator. The hardest 
part is mounting the solar panel itself 
— say, on a garage roof. Depending on 
your location, it could also be mounted 
to a fence, or a pole in the backyard. 

 FUTURE UPGRADES 
A 250W, 100 Ah system has excess 
capacity to run extra devices. While 
most low-power 240v devices can run 
through the inverter, direct 12v is 
more effi cient. A handy idea for extra 
off-the-grid functionality is emergency 
12v LED lighting. You could also power 
up LED Christmas lights, use the 
system as a UPS or run small constant 
loads such as fountains.

4   TESTING
When in the sun, the regulator 

will show the solar panel is producing 
electricity, as well as the current state 
of battery charge. More complex 
regulators can give a digital readout 
of the exact voltage and power levels. 

3   A CHARGING STATION
While the regulator, inverter and 

plugs can be left loose, it’s a good idea 
to attach them to something solid, such 
as a block of wood. This allows you to 
create a solar charging station that can 
be easily used, or upgraded in the future. 
For compatible modems (check the 
rating on the back), a cigarette lighter to 
12v DC plug adaptor can be used. 

2   THE WIRING
While the regulator, inverter and plugs can be left loose, it’s a good idea to 

attach them to something solid, such as a block of wood. This allows you to create 
a solar charging station that can be easily used, or upgraded in the future. For 
compatible modems (check the rating on the back), a cigarette lighter to 12v DC plug 
adaptor can be used. 

1   SELECTING A LOCATION
The solar panel needs as much uninterrupted sun as possible. Even partial 

shadows are a no no, and will drastically cut into the power produced. Solar angle 
calculators online will help � nd the best orientation for the panel in your speci� c 
location. Good locations for the panel include on top of a garage or house roof, 
but care needs to be taken during installation. Make sure you have enough cable 
to run back to the regulator. The battery will be heavy, so needs to be somewhere 
out of the way. 

 Most of the parts use plugs or screw terminals 
 and are very easy to connect together. 

It’s very important to choose a location that 
avoids any shadows on the solar panel. 


