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SHOULD I GO OFF-GRID OR GET GRID CONNECTION?

With rising electricity prices and large upfront connection costs, choosing to go Off-Grid for your 
electricity is increasingly more attractive. When choosing between an Off-Grid system or paying to 
connect your property to the grid, looking at your systems life cycle will help to understand the total 
cost of each option over the long term, not just the initial upfront cost. 

The biggest mistake people make is purchasing a system that is too small to power their lifestyle. Going 
Off-Grid with the dream of never paying a power bill again can be extremely attractive. But if you can’t 
afford to do it properly, you’ll end up wishing you got connected to the main electricity grid.

Before you start your journey towards Off-Grid living, there are a few things to consider:
• Firstly, find out what the cost would be to get a grid connection. As well as the initial connection 

cost, there is the projected cost of total power over the next 10-15 years plus an expected 5% price 
increase per year

• Get an energy assessment done to find out what kind of Off-Grid system is best suited to your 
circumstances, expectations and budget. Get in touch with us and we’ll give you a free energy 
assessment, design a customised Off-Grid system and guide you through the process with our best 
recommendations

• Find a good balance between value for money and quality. Buying the cheapest system on the 
market is a calculated risk when it comes to solar systems that are connected to the conventional 
grid. If your inverter fails, your solar system may not work but at least you will still have electricity in 
your home. WHEN YOU ARE OFF-GRID, POOR QUALITY COMPONENT FAILURES WILL LEAVE 
YOU WITHOUT POWER. IT IS NOT WORTH THE RISK!

• If you want the best value for money, use common business sense. The saying “You get what you 
pay for” is generally true! Try and future proof your system by being realistic with your projected 
energy use and balancing this against your budget.

THE MANY REASONS FOR OFF-GRID LIVING

• You are building a new shed or workshop on an existing rural property
• You are looking to build a new home in an area with no grid connection
• You are looking for the perfect green-field solution for your holiday retreat/weekender without the 

ongoing commitment and cost of grid connection
• You have a small remote shed or shack that you need power for
• You are looking for sustainable living 
• The cost of connecting to the grid is higher than installing an independent Off-Grid system
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WHAT YOU CAN EXPECT WITH OFF-GRID LIVING

• No ongoing power bills
• No connection fees
• Protection from rising power prices
• Independent and sustainable electricity
• The equipment you pay for, you own
• A Green and Renewable source of electricity

WHAT IS DIFFERENT BETWEEN LIVING OFF THE GRID 
AND LIVING ON THE GRID?

If your system is designed correctly, the difference is very little, as even in bad weather, such as 
prolonged rainy days, we can seamlessly automate a generator with an auto start function to ensure 
your home always has the power you need.



WHAT SORT OF INCENTIVES OR REBATES ARE AVAILABLE 
FOR OFF-GRID SOLAR POWER?

All solar panel installations in Australia are subsidised by the Federal Government’s STCs 
incentive (Small scale Technology Certificates) which offset the cost for your system. There 
are two ways this incentive can affect the cost for your future Off-Grid system.

1. Under the Small-scale Renewable Energy Scheme, small-scale technology certificates are 
calculated based on system location, installation date, and the potential amount of electricity 
generated over the course of its lifetime – which is referred to as the deeming period. As 
the Small-scale Renewable Energy Scheme will end in 2030, the standard 15 year deeming 
period for a solar PV system has already started to reduce on 1st January 2017 to 14 years, 
and each following year, until the closure of the scheme in 2030. This will reduce the number 
of small-scale technology certificates that can be created for an eligible system. The reduced 
amount of STCs from 1st January represents a 6% drop. This means that solar panels may 
become more expensive every year unless prices for solar panels are reduced as well.

2. The value of each STC is based on supply and demand. Consequently the STC market 
is from time to time subject to volatility which effects the value of each STC.

NOTE: The solar panels, inverters and chargers must be on the Clean Energy 
Council’s (CEC’s) approved list of Off-Grid solar power systems and the 
installations must be done by a CEC accredited Off-Grid installer.
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WHAT TO CONSIDER WHEN MAKING THE MOVE TO 
OFF-GRID POWER 

When considering an Off-Grid system to power your new dwelling, you need to assess your daily 
power consumption. Going Off-Grid will also require you, and your family, to become a lot more 
conscious of your energy usage, as you don’t have the support of the grid.

When calculating how much power you may use in a new property you must consider 5 important 
things and how they relate to your systems’ requirements, possibly saving you thousands of dollars 
in system costs. Energy intensive appliances are those that heat or cool a space, be it air, water or an 
element. The major considerations are:

1. Gas or Solar Hot water – An average hot water system for a 3 or 4-person house may easily 
consume 4 kWh per day alone. Gas or Solar Hot water is a great option to simply and drastically 
reduce you power consumption, in-return saving you big money. Important to note that in bad 
weather you may need to boost your solar hot water system and if it has an electric boost you’ll end 
up using a lot more power at a time when the generated power from your solar panels is drastically 
reduced.

2. Gas Cooking – Electric cook tops and ovens are another big requirement for your Off-Grid system. 
Although running ovens and elements from your Off-Grid system is definitely achievable you may 
find going with gas will save you a lot of money. 

3. Wood fire heating – Electric Bar heaters are massive consumers and when run for long periods 
don’t fit in well when living Off-Grid. Wood fire heating is an option taken up by many of our 
customers. A wood fire stove is a great way to heat up your living spaces.

4. Efficient appliances – If you are buying a new property, you can take the opportunity to ensure you 
get the most efficient appliances, thereby reducing your Off-Grid system’s requirements. Energy 
star ratings are now present on all appliances, along with a yearly kWh usage. This can be used to 
select the most efficient appliances for your budget. LED lighting is a very efficient option and gives 
off good light. As numerous lights are usually on for at least a few hours a day, a more efficient light 
can add up to big savings.

5. Change your routines – It’s simple. When the sun is out, use your biggest energy consuming 
appliances. We call it “Blue Sky Rule”. Do your washing, vacuuming and all other household 
routines during the day, this way the electricity is in effect supplied directly from your panels and 
not discharging from your battery storage. For smaller systems you may want to load-share, which 
means you stagger the use of your high draw appliances such as toasters, microwaves and kettles 
etc. This will reduce the requirement for a large Off-Grid inverter which will save you even more 
money on the system cost. Use common sense and follow the “Blue Sky Rule”. 
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HOW DOES AN OFF-GRID SOLAR SYSTEM WORK?

During daytime, electricity is generated by the solar panels (1). The solar PV inverter (2) converts the 
DC power to AC power and either directly powers your electrical loads (3) or/and charges batteries (5) 
via an Off-Grid inverter/ battery charger (4). 

During the evening or on cloudy days when the sun isn’t shining you use the power stored in the 
batteries “Battery Bank” (5). When the sun comes up the next day, the cycle begins again. 

The third available energy source is a back-up generator (6) which can be integrated into the system.
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HERE’S HOW TO UNDERSTAND YOUR OFF-GRID SYSTEM 

We fully appreciate it’s difficult to understand all the ins and outs of designing an Off-Grid solar system 
and that’s why you get an expert to do it for you. However, we always recommend you have a good 
understanding of the analysis behind the design of your specific Off-Grid system. 

How to analyse your energy usage
Anything that is plugged in and can be turned on uses electricity. Your home energy usage needs to 
be broken down into bite size pieces to calculate how much energy you need to go Off-Grid. Find 
out what, where, when and how you use energy in your home i.e. what are your daytime household 
routines (washing machine, vacuum cleaning, dishwasher, cooking etc.), what are your night time 
activities? Do you watch TV? What lights do you use and leave on? Do you boil the kettle for 
evening tea?   

The amount of time you run an appliance is just as critical as the power that it draws. 

Energy that we consume (Wh or kWh)
The energy we consume is measured in watt-hours (Wh), or kilowatt-hours (kWh). 1000Wh equals 
1kWh. To calculate energy consumption, you simply multiply the appliance’s wattage (W) by the 
number of hours you use it to find the number of watt-hours. You can find the wattage normally on a 
sticker somewhere on your appliance.

POWER (W)   x  TIME(h)   =   ENERGY (Wh, kWh)

 

EXAMPLE 1
A 500W washing machine needs 500 watts of power to make it work and uses 500Wh of energy 
in an hour (0.5kWh). If you run the machine 1½ hour it uses 500W x 1.5 = 750Wh (0.75kWh).

EXAMPLE 2
An electric Kettle rated at 1800W uses about 90Wh over 3 minutes (1800/60min  x  3min). 
That’s only 0.09kWh BUT it requires the system to deliver the required 1800W (1.8kW) instantly. 
This is where the inverter’s maximum output capacity becomes important. 
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HOW TO ANALYSE THE ENERGY PRODUCTION OF 
YOUR OFF-GRID SYSTEM

The power rating of your solar PV system
The solar PV (photovoltaic) array is where your electricity is generated. It’s always better to have more 
power than you need, especially when the sun is shining down freely upon us. Make the most of the 
FREE sun and get a solar PV system that will allow you to use air-conditioning on hot summer days and 
leave you with enough power to charge your batteries in winter months.

There are many things to consider when selecting a solar PV system. Common questions that come up are:
• How many panels do I need?
• What is the wattage of the panels?
• What is the array size?
• What is the difference? 

The power rating of a solar system is measured in kilowatts, or kW. It is a measure of how big your 
solar generation system is, not how much it will produce. This is similar to a car engine, where the size 
of the engine gives you an indication of how powerful it is, but it doesn’t tell you how much petrol it 
will use, although the two are related. 

PANEL WATT   x   NO OF PANELS   =   SIZE OF YOUR SOLAR PV SYSTEM (kW)

A 7kW solar PV system consists of 26 x 270W panels. However, the panels will never run at 100 per 
cent efficiency. Losses occur through cabling, connectors and at the inverter. The energy output will 
also be affected by factors such as your location, climate, orientation of the panels, the time of year 
and the angle of the panels. A well-designed system will minimise these losses to give you the best 
possible output of your system. 

The energy that is produced from your solar PV system
The solar panels (PV) are the main power source when living Off-Grid. The expected energy output of a 
7kW solar PV system in your location is calculated by multiplying the size of your system (7kW) by the 
Peak Sun Hours specific in your area which differs between summer and winter. The generated energy, 
kWh will first go to the load in the house during daytime and secondly to charge the battery bank.

SIZE OF YOUR SOLAR PV SYSTEM (kW)  x  PEAK SUN HOURS  =  kWh 
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EXAMPLE
If a specific location has an expected Peak Sun hours of 5.67 in the summer, the expected Energy 
production from a 7kW solar PV array is 39.69kWh. However, the size of your solar PV array should 
be related to the worst time of the year for solar generated energy – in the winter. The same location 
has an expected Peak Sun hours of only 2.44 which means that the 7kW solar PV array can now only 
generate up to 17.08kWh on average.

 

How is the output of my PV array influenced by array tilt and orientation?
In the Winter – high levels of panel tilt will give greater solar production in winter, but this will come at 
a compromise with less energy being produced in summer.

In the Summer – lower levels of panel tilt will produce more solar power in Summer months, but it is 
important to have a minimum of 5 degrees tilt for self-cleaning function of the panels. 

For an optimum all year around performance of a typical solar PV array the typical angle of the solar 
panels can be between 150–300. This may vary depending on your specific location.

Facing panels East and West – this gives you more solar power earlier in the mornings and later into 
the afternoons. This can be useful for working families where power consumption is not during the 
middle of the day but rather in mornings and from afternoon into the evenings. 

Solar panels with low light performance
Polycrystalline panels are the preferred technology for Off-Grid systems as they perform better than 
monocrystalline panels in low light. 

This is especially important on overcast/rainy days to help your battery system cope with your daily 
power demands. Furthermore, when living Off-Grid you want the panels to start generating energy 
as soon as possible in the morning and stop using the stored energy in your battery bank. In the late 
afternoon you can still get a little bit more generated energy from the panels before you start using the 
battery bank for night use.
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TIER 1 SOLAR PANELS

The term “Tier 1” gets used quite liberally and frequently by many solar companies who use it to 
describe their solar panels as being of a high quality. This is in fact incorrect. The Tier 1 ranking scale 
is orchestrated by Bloomberg New Energy Finance Corporation and is used to rank solar panel 
manufacturers in terms of their bank-ability or financial stability.

One may quite rightly assume that a Tier 1 ranking has more to do with financial stability rather than 
product quality – and the answer is Yes. Bloomberg defines a Tier 1 solar manufacturer as “those which 
have provided products to five different projects which have been financed by five different banks in 
the past two years”.

That being said, a bank would not fund a large-scale project worth say $200 million dollars if the 
product used was likely to fail in the short-term thus, inadvertently, a Tier 1 solar panel is a high-
quality panel, or should we say a solar panel that is designed to produce power for as long as the 
expected lifespan which is 25 years. The other reason why one can assume that a Tier 1 solar panel is 
a quality panel is based on the criteria set by Bloomberg in that only solar panel manufacturers that 
own their own manufacturing facility can be included for review. If a solar company outsources the 
manufacturing of its panels then it will not be included on the Tier 1 list. If a company owns its own 
manufacturing facility, then you know that there will be strict quality control guidelines in place which 
ultimately will result in a better and more reliable product. Companies having invested in their own 
manufacturing are also investing into research and development of their product. Simply put – they 
want their solar module to be better than a competitor’s solar module. Having a competitive advantage 
(say for example a higher efficiency panel) over similar manufacturers can lead to better sales.

It is important to note that only a very small percentage of the world’s solar panel manufacturers 
achieve Tier 1 ranking so be very wary if a solar company makes a claim that their solar panel is a  
Tier 1 panel.

Energy Stuff Off-Grid’s Tier 1 polycrystalline solar panels come from Jinko Solar – a panel manufacturer 
ranked in June 2018 as the world’s leading solar PV module supplier. 
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BATTERY STORAGE

Battery storage is the second source of energy for your Off-Grid system. There are many battery 
related terminologies out there and most of them you don’t need to know but here are the most useful 
ones for your understanding of your batteries capacity and status. There are also a large number of 
different battery technologies out there, so we appreciate that it can be difficult to decipher what they 
are and what everything means. 

What does DoD or SoC stand for?
DoD, is short for the Depth of Discharge and is used to describe how deeply the battery is discharged.

Different types of batteries have different discharge rates and your system designer will be able to take 
you through these different systems and advise you on the type that will suit your needs.

SoC, is short for State of Charge and is used to describe how much charge is retained by the battery.

If the battery is fully charged, it means the SoC of the battery is 100%, if however, the battery has 
delivered 50% of its energy then the SoC of the battery is 50%.

What is the Usable Capacity of a battery?
The Usable Capacity of an Off-Grid battery bank will depend on the type of battery used. For example, 
Lead-acid batteries usually have a depth of discharge set at 30%, therefore, the usable amount of 
power will be 30% of the total storage.

e.g. 10kwh battery with a 30% DoD = 3kwh of usable energy

Lithium-iron batteries have a much higher DoD which is usually around 90–96% of the total storage.
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DAYS OF AUTONOMY

When buying an Off-Grid system it is essential that you know how much autonomy it can provide you. 
The system autonomy is the number of days the battery bank will last if the sun doesn’t shine. The size 
of the battery bank must be able to power your home during consecutive days of rain or high cloud 
cover. If you have not explicitly requested otherwise, your AGM and Lead Carbon system would be 
designed with three days autonomy. 

The latest proven technology with Lithium-iron is designed for 1.5–2 days autonomy. These batteries 
are extremely fast charging, giving the possibility of multiple daily charges even at low light conditions 
which will extend the autonomy. It’s a fact that in prolonged times of bad weather or storms, people 
normally use power more conservatively and by having a generator connected to the system, you’ll 
always have power available that can top up the battery bank if required

AGM (Absorbed Glass Mat)
Lead, which is the heaviest non-radioactive metal, has been the standard 
in batteries for decades. This well-known battery technology has been 
used in Off-Grid living to date. In the battery’s internal construction, 
there is a fine fibre glass mat between each of the internal plates. This 
mat absorbs the acid in the battery, so there is no liquid acid leakage 
even if the battery is damaged. This provides several advantages such 
as a maintenance free design, and no gassing off. Expected lifetime at a 
daily 30% DoD is between 5–8 years.

Lead Carbon
• Combines super capacitor and lead acid battery technology
• Faster charging than lead acid batteries
• Fully sealed, no maintenance required
• 98% Recyclable
• Lifespan is 7000 cycles at 30% DoD = 20 years life expectancy
• Allows for greater depth of discharge (up to 80%)
• Superior resistance against partial states of charge – a chemical reaction called “sulfation” which 

occurs during charging cycles and is the principal reason of failure in ordinary lead acid batteries
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LITHIUM

Lead, which is the heaviest non-radioactive metal, has been the standard in batteries for decades 
up until recently. Lithium has now become the go-to chemistry for batteries and power storage 
needs around the world - from recreational vehicles to emergency power supplies. Lithium batteries 
are an extremely efficient way to harness the power of the sun, when used in solar power storage 
applications. The high energy density and optimal dimensions of the latest generation of Lithium 
batteries (Lithium-iron) has allowed a radical improvement in the capacity, efficiency and safety in 
battery technology.

Here are some features explaining the disparity between lead acid and lithium batteries:
• Weight: Lithium batteries are one-third the weight of lead acid batteries.
• Efficiency: Lithium batteries are nearly 100% efficient in both charge and discharge, allowing for 

the same amp hours both in and out. Lead acid batteries’ inefficiency leads to a loss of 15 amps 
while charging and rapid discharging drops voltage quickly and reduces the batteries’ capacity.

• Discharge: Lithium batteries are discharged 100% versus less than 80% for lead acid. Most lead 
acid batteries do not recommend more than 50% depth of discharge.

• Cycle Life: Most Lithium batteries are designed for the possibility of multiple cycles per day when 
required. AGM lead acid batteries are designed for one cycle per day. The cycle life is greatly 
affected by higher levels of discharge in lead acid, versus only slightly affected in Lithium batteries.

•  Voltage: Lithium batteries maintain their voltage throughout the entire discharge cycle. This 
allows for greater and longer lasting efficiency of electrical components. Lead acid voltage drops 
consistently throughout the discharge cycle. 

• Cost: Despite the higher upfront cost of lithium batteries, the true cost of ownership is far less than 
Lead acid when considering life span and performance.

• Environmental Impact: Lithium batteries are a much cleaner technology and safer for the environment. 
• BMS: These batteries are equipped with an integrated Battery Management System (BMS) with 

active cell balancing. Ensuring that the available energy is automatically divided between cells to 
guarantee efficient and safe functioning of the battery.

Lithium-ion  vs  Lithium-iron

A lithium-ion battery (a.k.a Li-ion) is a rechargeable battery with lithium cobalt dioxide (LiCoO2) or 
lithium manganese oxide (LiMn2O4) as a cathode.

Lithium-Cobalt-Oxide (LiCoO2) characteristics:
• Highest energy density
• Popular for phones, PC’s etc.
• Risk of thermal runaway in larger systems
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A lithium-iron battery is also a rechargeable type of battery but made with lithium iron phosphate 
(LiFePO4) as the cathode material.

Phosphate based technology possesses superior thermal and chemical stability which provides better 
safety characteristics than those of the Lithium-ion technology made with other cathode materials. 
Lithium phosphate cells are incombustible in the event of mishandling during charge or discharge. They 
are more stable under overcharge or short circuit conditions and they can withstand high temperatures 
without decomposing. When abuse does occur, the phosphate-based cathode material will not burn 
and is not prone to thermal runaway. Phosphate chemistry also offers a longer cycle life.

Lithium Iron Phosphate (LiFePO4) characteristics:

• Most stable of all lithium technologies
• Good density
• Long life
• Economical
• The lithium-iron (LiFePo4) battery has a slight edge over the Li-ion (LiCoO2) battery for safety. This 

is important. If a battery becomes overheated it should NOT catch fire in the case of overcharging 
(thermal runaway)

• The lithium-iron battery has superior chemical and thermal stability. A Lithium-iron battery remains 
cool at room temperature while the Li-ion may suffer thermal runaway and heats up faster under 
similar charging conditions

• LiFePO4 is a nontoxic material, however LiCoO2 is hazardous in nature and is not considered a safe 
material. Disposal of Li-ion battery is a big concern environmentally for the manufacturer and user

Lithium iron
phosphate

Li-ion battery packs are considered a high risk 
material for airplanes. In a number of incidents 
between March 1991 and May 2011, according 
to the Federal Aviation Administration (FAA) this 
battery was found to be the common reason for 
some plane crashes.

Air Plane Incidents reported
du to Li-Ion Batteries
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Lithium-iron Phosphate batteries
• This chemistry is recognised as one of the safest Lithium chemistries currently in use
• Is the ideal solution for commercial, industrial and residential applications
• Safe Battery Construction. Built with the same battery modules as BYD’s Electric Vehicles giving 

these ‘stationary’ battery systems the durability of devices designed for motive and high vibration 
applications

• BYD’s High Peak Discharge capability makes them ideal for Off-Grid applications where surging 
loads are used

• With smart design the B-Box can deliver a usable energy ratio of 96%
• The B-Box systems have been carefully designed to simplify installation. The modular nature of 

the system components means they can be installed by a single technician
• Use of natural convection cooling, allows the B-Box to achieve the highest system efficiency as 

well as enabling an operation without the noise of fans or pumps
• The modular design also allows for flexible expansion of system sizes over the entire lifetime of 

the system
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BACK UP GENERATORS

The perfect balance between value for money and reliable power is based on the way you normally use 
electricity. However, there will be days when you need more energy than you have in your 
battery banks. 

Powering a modern home requires flexibility when the extended family comes to stay or in prolonged 
periods of bad weather. This is where the third available energy source – a back up generator comes in 
to boost your battery bank. 

Generators with 2 Wire Automatic Start Module are appropriate for all applications where your 
generator is required to stop and start via a 2-wire signal. It is mainly used in solar applications, where 
your backup generator is fitted with a 2-wire auto start module to work in conjunction with your solar 
inverter, to start automatically to top up the batteries, and then stop when fully charged.



ABOUT ENERGY STUFF OFF-GRID

Our Off-Grid Team have a combined 30 years’ worth of experience in the solar energy industry. Our 
clients entrust us to listen and find them a solution for their needs, providing the most “bang for buck” 
within their budget. Our goal is to provide you with the highest quality Off-Grid system together with 
the necessary information to ensure you get the best experience in Off-Grid living.

We promise we won’t leave you in the dark.

We customise every system to ensure we supply the best solution fit for you. One of our Off-Grid 
specialists can provide you with a free energy assessment, which will give us a good understanding of 
your specific needs and circumstances. Based on this assessment we can then size and design a system 
that will work perfectly for you – both now and into the future. Our systems are installed by our local 
CEC accredited Off-Grid installers.
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