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Special feature: electric vehicles

g  Cover image: Solar carport concept, courtesy of BMW Group Press Club 
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on-glass modules as a way of making the greening of the energy supply more visible—more "transparent" as 
BMW says in their press release. The panels charge the car, and once the car is charged the excess can be sent 
back to the grid. Our electric vehicle special starts with an exploration of what's available in Australia on page 34.
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Off-grid in WA
Riding the trail to sustainable living
Jai Thomas describes his parents’ journey to off-grid living.

IN 1993, my parents, Sherry and Barrie 
Thomas, made a life-altering decision to 
pursue a ‘tree change’, long before that 
concept came into being. Finding a property 
in the beautiful Preston Valley of south-west 
Western Australia, their dream was of a future 
in the emerging eco-tourism industry, based 
around their love of the bush and of bicycles. 
With four children under 10, some might say it 
was a bold vision!

Twenty-two years after purchasing 
100 acres of “rate-absorbing, unpowered, 

unwatered bushland”, and many ups and 
downs, they now look back on their journey 
with pride and are happy to share their story 
of ‘riding the trail’ to sustainable living. 

The early days
Life on the Preston Valley property started 
in a tent at weekends. With a six-day bike 
shop business in town and four children in 
primary school, even just getting to the place 
one day a week was a challenge. Then, the 
retail slowdown of the mid-90s hit the bike 

o  This DIY weekender, built over 12 years, was the 
first step towards the dream of off-grid living and 
an eco-tourism business.

FEATURES
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Solar financing
Comparing the options
Andrew Reddaway considers whether there are savings to be found in financing 
your solar install.

“SAVE money from day one”—sounds pretty 
good doesn’t it? Several companies offer 
to finance your solar install, claiming that 
savings on your electricity bill will outweigh 
repayments so you will be better off. But how 
far ahead might you be?

Financing options
For this article we looked at several  
options to pay for a solar system:

• pay upfront
• redraw from your mortgage
• unsecured finance
• Environmental Upgrade Agreement (EUA)
• Power Purchasing Agreement (PPA).

PAY UPFRONT
This option is only available if you have 
sufficient savings to draw on. The only 
finance-related cost is the ‘opportunity cost’: 
if you hadn’t spent the money on a solar 
system, you could have invested it instead 
and made a return. For example, you could 
have invested in a term deposit earning 3.7% 
per annum (before tax).

REDRAW FROM MORTGAGE
Home loans are secured by your house so the 
interest rate is low e.g. 6% per annum.

UNSECURED FINANCE
Many solar installers will offer finance, 
typically from an external funder. Separate 
finance is also available from financial 
institutions. If the loan is set up as a lease, the 
lender may be responsible for maintenance. 
Repayment amounts, durations and fees vary 
considerably, but the deals we’ve seen have 
effective annual interest rates ranging from 
10% to 28%. Watch out for apparently cheap 

finance attached to an inflated system price, 
or direct debit fees that continue after you’ve 
repaid the loan. 

ENVIRONMENTAL UPGRADE AGREEMENT
Currently EUAs are offered by a few councils 
through targeted programs. The council 
lends you money (from an external finance 
organisation) and you pay it back via a special 
charge on your council rates. If you move 
out, the repayments are taken up by the new 
owner. This allows for cheap finance with 
long repayment periods.

POWER PURCHASING AGREEMENT
Under a PPA you do not own the solar system. 
Instead its generation is metered and the solar 
installer bills you; for example, they might bill 
you 21c per kWh. You still get a bill from your 
grid energy retailer, but the total of the two 
bills should be less than your previous bill. 
There are several variations of PPA so watch 
out for issues such as moving house or roof 
damage. Also, what happens when you’re not 
home and the solar system is exporting to the 
grid? If you still have to pay the installer, then 
the solar system may actually be costing you 
money at those times.

Results from Sunulator model:

Option NPV
Pay Upfront 7,913$     
Mortgage 7,307$     
EUA 6,755$     
PPA finance 6,274$     
Unsecured 6,183$     
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100 home energy assessments 
Assessing the process
Simple discussions with householders can shine a light on common 
energy efficiency problems. Tim Forcey shares the process and lessons 
learnt in a recent round of council-funded home energy assessments.

IN late 2014, a local council in eastern 
Melbourne committed to deliver 100 home 
energy assessments as part of a sustainability 
outreach program. They contracted Positive 
Charge—a social enterprise set up by 
Moreland Energy Foundation Ltd—to do the 
assessments over a six-week period, and I was 
one of the two assessors. It was interesting 
to observe which residents took up the offer, 
what they needed help with, and to consider 
how effective the assessments were. This 
article is an attempt to share what we learnt.

Over 90,000 people live in the council 
area where this project took place, so 100 
free consultations were not going to change 
the world, but perhaps would be a step to 
something bigger. 

Such home energy assessments have been 
done for many years in many ways. Some 
have been done informally by volunteers—
neighbours helping neighbours. Some have 
been done within the strict requirements set 
by federal, state or local governments. Some 
have been done at no cost to the resident, 
while others have involved thermal imaging 
cameras and blower doors and cost more than 
$400. Some energy retailers have trained up 
assessors and then pulled the plug on the 
whole thing without a single assessment 
being delivered.

Getting the word out
This service was offered at no charge to 
residents, but council advertisements noted 
that assessments were “valued at $250”. 
Residents were informed about it via council 
newsletters, notices in the local paper, flyers 
sent out by politicians in the lead-up to the 
Victorian state election and a stall and ad 

hoc spruiking at a local community festival. 
When residents responded with a phone call 
to Positive Charge, a member of the team 
scheduled a one-hour assessment. 

The process
One thing we learned fairly quickly was 
that we shouldn’t call them ‘assessments’; 
’consultations’ would be more acceptable 
(and more accurate). As I walked through a 
client’s front door, they immediately asked 
me, a bit defensively, “So, what are you going 
to assess?” To which I replied, “Nothing! Let’s 
talk about whatever you want to talk about.” 

Upon arrival at a client’s residence, I’d first 
locate a table where we could work, with 
enough room for my binder full of photos, 
reference materials and fact sheets. I’d then 
ask the homeowner or tenant what they 
wanted to discuss. During the booking phone 
call, Positive Charge staff had usually tried to 

o  Home assessments started with a discussion about the residents’ needs, concerns and interests, 
augmented by fact sheets and other educational material (including ReNew!). 

gather some of this information, so residents 
were already focused on what they wanted to 
achieve from the consultation.

I would then write down what the resident 
was saying, for my own use over the course 
of the hour. Next, I would ask the resident to 
also grab a pen and a paper so they could take 
notes or jot down ideas. The aim of the hour 
was simply to come up with some ideas and 
actions in a loosely prioritised list, rather than 
there being an official follow-up report. 

Sometimes what they wanted was about 
‘bang for the buck’. For some, it was about 
improving their desperately uncomfortable 
homes; achieving positive environmental 
outcomes was usually in the mix as well.

Next, I would have a quick squiz around 
the home, asking things like, “How is the 
house on a cold winter day, or during summer 
heat waves?” We would check out the space 
heating and cooling systems, their means 
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The Australian EV market
Why are we waiting?
Bryce Gaton explores what’s available now and what may be added soon 
(fingers crossed!) to the Australian electric vehicle offerings. 

AROUND the world, electric vehicles are 
moving beyond the realm of frustrated 
early adopters building their own to 
showroom doorstoppers providing viable 
alternatives to the fossil (fuelled) vehicle. 
With products coming out of most of the 
major manufacturers’ factories, there are now 
almost too many options for the would-be 
electric vehicle buyer to select from! 

Unless, that is, you live in Australia…so why 
are we waiting?

What’s available overseas
There are so many electric vehicle options 
available overseas that it’s necessary to list 
them by vehicle segment rather than by 
manufacturer. Table 1 shows a selection 
of electric vehicle (EV) and plug-in hybrid 
electric vehicle (PHEV) models that are 
currently available around the world 
(with the exception of the Tesla Model X 
which is expected to be released this year). 
They’re grouped by Euro NCAP segment, a 
designation that defines the type of vehicle, 
such as mini, compact, mid-size, etc.

 
Australian EV/PHEV offerings
The bold vehicle names in Table 1 are those 
currently on offer, or able to be bought 
secondhand, here in Australia in 2015. It’s a 
bit sad really, given the plethora of offerings 
elsewhere. However, combining this data with 
Table 2, we can see that five of the world’s six 
top-selling EV/PHEVs are available here, with 
the sixth offering in Australia (the i-MiEV) 
still in the world top 20. So at least it can be 
said that Australia does get the top EV/PHEV 
offerings. On the other hand, the EV/PHEV 
sales figures for Australia (in Table 3) are far 
less encouraging.

o The Tesla Model X, a full-electric luxury 4WD—coming to Australia in the near future?

Euro 
NCAP 
segment

Type of car Typical fossil car 
examples

EV selection PHEV selection

A Mini car, micro car Fiat 500 Smart Fortwo ED,  
Fiat 500-e, VW e-Up!,  
Kandi EV (China)

B Subcompact, super 
mini, city car

Renault Clio, 
Hyundai i20, 
Mazda 2

Renault Zoe, Mini EV, 
Mitsubishi i-MiEV,  
BMW i3, Chevrolet Spark 
EV

BMW i3 Rex

C Compact Ford Focus, Holden 
Cruze, Mazda 3

Nissan Leaf, Ford Focus 
EV, e-Golf, Kia Soul EV

Holden Volt, Toyota Prius 
Plug-in, BYD Qin (China), 
Audi A3 Sportback e-tron

D Mid-size Mazda 6, Renault 
Fluence

Renault Fluence ZE

E Full size, non-luxury Commodore, 
Falcon

Ford Fusion Energi, 
Honda Accord PHEV

F Full size, luxury BMW 7 series, 
Jaguar XJ

Tesla Model S

S Sport coupes Mazda MX5, 
Porsche 911

Tesla Roadster Porsche Spyder,  
Porsche Panemera S, 
McLaren P1, BMW i8,

M Minivan and multi-
purpose vehicles

Renault Kangoo Renault Kangoo ZE,  
Nissan e-NV200

Ford Focus C-Max Energi

J SUV and crossovers Tesla Model X (due 2015), 
Toyota RAV4 EV,  
BYD e6 (China)

Mitsubishi Outlander 
PHEV

Quadracycle (not eligible for registration in 
Australia)

Renault Twizzy

o  Table 1: A sample of EV and PHEV models from around the world.  
Bold shows those available in Australia; bold italic indicates evaluation vehicles seen in Australia.

SPECIAL FEATURE: ELECTRIC VEHICLES
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A tale of two EVs
Driving the way forward
Nearly seven years ago Richard Keech got his first EV. Recently he got his 
second. This is his experience and reflections on electric cars generally.

EV number 1: Blade Electron
Back in 2007 I became convinced that this 
society of ours quickly needed to cease 
using fossil fuels and that electric cars were a 
necessary part of that change. At the time there 
were no commercial EVs available in Australia. 
In late 2007 an audacious start-up called 
Blade Electric Vehicles set up in Castlemaine, 
Victoria, and demonstrated a converted 
Hyundai Getz EV. I had a test drive and was 
immediately impressed. They called it, initially, 
the Blade Runner but subsequently changed 
the name to the Electron.

EV conversions have been around for years. 
But the Electron wasn’t a custom conversion. 
Instead it was a standard-order short-run 
factory conversion. By my reckoning this 
made it the first commercially available 
electric car in Australia. Mine was one of the 

first batch built, what would become known 
as the Electron Mark 1.

Hopefully, in time, the Blade Electron 
will achieve the recognition it deserves in 
Australian motoring history for courageously 
introducing a commercially available 
all-electric car alternative well before the 
major manufacturers. Blade is no longer a 
going concern but all due credit goes to Ross 
Blade for his early courage and vision for EV 
manufacturing in Australia.

I took delivery of my converted Getz in 
June 2008. Since then it’s given me mostly 
trouble-free driving for over 36,000 km in 
suburban Melbourne. 

HANDLING
I’ve come to appreciate the driving 
characteristics of an EV. Compared to a 

conventional car they have a centre of mass 
that is lower and more centred between 
the front and rear. As a result their intrinsic 
handling qualities tend to be very good—they 
are very stable and demonstrate very little 
body roll in a corner.

REGENERATION & ONE-PEDAL DRIVING
One thing stands out, almost as the signature 
EV driving characteristic. It is the way 
the operation of both motive power and 
regenerative braking is achieved with just the 
accelerator pedal. This doesn’t suit everyone—
my wife hates it. But I love it. The Electron 
has the ability to select regeneration on or off. 
When it’s off you get an unnerving coasting 
when you lift off the accelerator—unnerving 
because we’re all conditioned to expect a 
bit of natural engine braking with a trailing 
throttle. When regeneration is on you get 
a distinct and positive braking action from 
simply lifting your right foot: so much so that 
the brake lights come on without needing to 
touch the brake.

WRINKLES
My Electron is not without its issues and 
idiosyncrasies which are mostly a natural 
consequence of it being a conversion 
rather than a fully integrated factory build. 
I won’t dwell on these because they have 
little bearing on future EVs, but the main 
ones relate to the clutch-less two-speed 
transmission, air conditioning and heating, 
and state-of-charge indication. 

ASSESSMENT
As a town-only car, for a family with access to 
another (longer-range) vehicle, a short-range 
EV like the Electron makes a lot of sense.

o  Richard’s original EV, the Electron (left) and his new Holden Volt, which has a petrol-powered range extender 
but is still considered an EV as you can run it in purely electric mode and plug it in to charge it.
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Not just transport 
Your EV’s other life
Electric vehicle by day, powering your home by night? Kristian Handberg 
explains how EVs could help in the energy storage equation.

FOR those with solar PV systems getting paid 
next to nothing for their surplus generation, 
the day is fast approaching when they might 
store this energy for later use. But should they 
use a stationary battery or an electric vehicle?

The situation for stationary batteries is 
changing rapidly. Battery costs are coming 
down and electricity market rules are 
changing to accommodate new business 
models for energy sellers who use storage1. 
Solar homeowners may soon be offered 

energy supply agreements that include a 
battery located on their property but owned 
and operated by their electricity retailer2. 
Homeowners will see the benefits via reduced 
electricity costs and supply agreements that 
avoid the complexity and risk of owning and 
operating a grid-connected energy storage 
system.

Right now, however, solar homeowners 
must deal with these challenges themselves. 
High upfront costs and long paybacks, 

risks associated with new technology and 
warranty commitments, and complicated 
energy management strategies are all reasons 
to delay on battery investment or look for 
alternatives.

One of these alternatives may be to use 
an electric vehicle as storage—if an electric 
car works for your transport needs, why not 
also use it to get better value from your solar 
investment.

While vehicle charging can be managed in 

o  The future is now…a fleet of Mini-Es being used by the University of Delaware to supply power back into the grid when it’s needed most.
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EV charging infrastructure
Charging forward in Australia
Is the lack of EV charging stations in Australia really holding back EV sales? 
Tim Washington considers the question in light of the US experience.

IT’S almost impossible to talk about electric 
cars without talking about public charging 
infrastructure—understandable, given the 
prevalence of petrol stations to make our cars 
‘go’. But when it comes to electric vehicles 
(EVs), is this infrastructure something we 
really need? 

A wide distribution of petrol stations is 
required because 100 % of our petrol car 
refuelling is done in public. For EVs, the 
situation is quite different: public EV charging 
infrastructure is needed to service just 5 % to 
10 % of an EV driver’s fuelling needs. 

Indeed, one of the selling points of EVs is 
the ability to plug in at home and start every 
day with a ‘full tank’. 

On top of that, the average driving distance 
in Australia is around 40 km a day, well below 
the standard range of most EVs.

Nevertheless, range anxiety is real—
averages are just that, after all, so there will 
be times people need to travel further than 
the EV’s range. One way this anxiety can be 
(partially) resolved is with readily accessible 
public charging stations.

But do public EV charging stations make 
business sense? What is the government’s 
role, if any? A good way to examine these 
questions is to look at overseas experience.

Dots on a map
“Dots on a map, Tim, that’s what they want—
dots on a map.” This is what a major US EV 
charging station operator said to me when I 
asked about their car charging operations. 

At last count, there were around 9500 ‘dots 
on a map’—public EV charging stations—in the 
USA1. Compared to around 200 in Australia2, 
that would seem like a lot. But key lessons can’t 

be learnt based on headline stats alone, so in 
this article I’ll attempt to look at the experience 
for charging station operators in the US and 
what lessons can be learnt from this to help 
expand charging infrastructure in Australia.

The US experience: grants, bankruptcy, 
consolidation and stability
It’s easy to forget that the most recent 
EV push is in its infancy and, as a result, 
companies are still finding their feet when 
it comes to a sustainable business model for 
running an EV charging network. 

The major push for EV charging 

infrastructure in the US didn’t start until 
around 2009, when ECOtality won 
US$ 114.8  m from the US Department of 
Energy (DOE) to roll out a network of public 
EV chargers across the USA3. The grant was 
part of a wider US$ 200 m grant from the DOE 
to assess, facilitate and research EV charging 
infrastructure around the country, at a time 
when EV sales were a drop in the vast ocean 
of automotive sales. 

Figure 1 shows just how much a catalyst the 
funding was, and the monumental rise of EV 
charging stations in recent years.

Almost by magic, Figure 2 shows what 

o  A Tesla Model S charging at a Supercharger station in Gilroy, California. 
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Best EVer stories
Electric vehicle owners share the love
From charging an EV off-grid to a desire for more sustainable transport,  
EV owners share the stories behind their choices with Robyn Deed.

Off-grid and EV can go together
UNTIL recently, number one on Ross Ulman’s 
‘bucket list’ was owning an EV and charging 
it from the sun (a ReNew kind of bucket 
list!). He got to tick off that item late last year 
after buying a secondhand Nissan Leaf, with 
10,000 km on the clock, around the same 
time as he and his wife Vivienne moved to 
their new energy-efficient off-grid home near 
Daylesford. 

He bought the Leaf from a friend who 
was upgrading to a larger EV, a Mitsubishi 
Outlander, which, with its ‘range extending’ 
petrol engine meant the friend could do 
without a second fossil-fuelled car. 

Pure EVs are probably uncommon in the 
country, says Ross, because of the longer 
distances travelled and the resulting ‘range 
anxiety’. Range doesn’t cause Ross problems, 
however. He plans ahead for his longest trip, 
about 90 km return to Ballarat for work, which 
is well within the 120 km range of his fully 
charged Leaf (the quoted range is 170 km, but 
he finds he only gets about 120 km with the 
hilly driving around Daylesford). His main 
driving is into and around Daylesford, about 
15 km, all easily doable without mid-trip 
recharging.

He doesn’t drive the Leaf for his occasional 
trips to Melbourne, though driving there 
from Daylesford would be no problem, and 
charging in Melbourne would be no problem 
also, as there are charging stations in the city. 
However, the trip back to Daylesford would 
be problematic as, even if leaving Melbourne 
with full charge, the Leaf would need a further 
charge, albeit a short one, on the journey 
home—the increase in altitude uses more 
power than the downhill run into Melbourne.

Ross is planning to upgrade in a couple of 
years, when a Leaf with double the range is 

slated to become available. He hopes that 
affordable EVs with double or triple the range 
of the current Leaf will make them more 
mainstream. And leadership from government 
is also needed. “EVs are the future of the 
car industry,” he says, “but we really need 
strong public policy with incentives and 
infrastructure investment.”

One interesting aspect of Ross’s EV is that it’s 
charged off-grid. He only charges the EV during 
the day when the sun is shining, a bit different 
from the usual overnight charging regime. The 
off-grid system, designed by Off-Grid Energy 
Australia, is AC-coupled, which Ross says has 
been fantastic, enabling him to charge the EV 
at the same time as the house batteries are 
charged: any draw from the house or car comes 
direct from the solar panels (when they’re 
producing energy), rather than from the house 
battery, reducing battery cycling. 

The solar PV system is oversized (10.5 kW 
solar and 40 kWh batteries), which the system 
designers say should be sufficient to charge 
both the house batteries and the car even on 
cloudy days. So far (they’ve had the system 
since November 2014) there have been a 
couple of runs of four or five cloudy days and 
sufficient energy has indeed been generated. 

Ross plans to work around his solar 
system production to avoid over-discharge 
of the batteries. If there’s a run of rainy days, 
he won’t charge the Leaf: if it has enough 
remaining charge he’ll drive it short distances; 
and, if it hasn’t, then he’ll make alternative 
transport arrangements, such as using their 
petrol vehicle or public transport. 

So what’s next for Ross’s bucket list? Well, 
there’s that Leaf upgrade in a couple of years. 
Or perhaps it’s just time to settle back and 
enjoy demonstrating that off-grid and EV can 
go together.

Off-grid system specs
•   24 x Sonnenschein 850 Ah, 2V sealed 

gel batteries (40 kWh)
• 42 x Trina 250 W panels (10.5  kW)
•  SMA Sunny Mini Central 10000TL 

solar inverter
• Sunny Island 5048 inverter/charger
•  SMA Webbox monitoring and 

communications system

o  Ross and Vivienne with their Nissan Leaf EV. It gets 
charged on sunny days, from the off-grid system 
powered by 10.5 kW of solar PV panels, just visible 
here on the garage roof.
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Get the right energy storage
A battery buyers guide
The battery bank in a stand-alone or backup power system can make or break 
the system. Lance Turner examines what to look for in a battery bank and how 
to get the right battery for your needs.

AS MORE people look to go off-grid due to 
the ever-increasing cost of electricity bills and 
the unreliability of the grid in some areas, 
the market for energy storage systems is set 
to expand massively in the next few years. 
That’s not to say there aren’t options available 
already—there are plenty, for both off-grid and 
on-grid use. 

There are two main approaches to energy 
storage: you can buy the required number of 
individual batteries or cells and have them 
installed and connected together on-site, or 
you can buy an integrated ‘storage system in 
a box’, containing batteries, safety equipment 
such as fuses and disconnects, and possibly a 
charge controller or other equipment.

As we looked at integrated storage systems 
in ReNew 128, this guide looks mainly at the 
first of these options: buying batteries or cells 
for assembly into a large battery bank. We 
also don’t cover batteries for electric vehicles 
(EVs); see our All About EVs article on p. 38, for 
a discussion of batteries for EVs.

Battery selection is critical
Arguably the most important part of any 
renewable energy system involving energy 
storage is the battery bank. All other parts 
of a system can be upgraded or added to 
quite easily, but if you select too small a 
battery or one not suited to your needs then 
your system performance, and the battery’s 
usable life, will suffer. Unfortunately, the 
battery is the component most likely to be 
specified incorrectly, either due to a lack of 
understanding of how batteries perform, or 
budgetary constraints—the battery bank is 
now the most expensive single component in 
the average stand-alone power system (SAPS).

o  Large format batteries, like these tubular plate 
units (the positive plates are not flat, but rather 
in the form of porous tubes containing the active 
plate material), are bought as individual cells and 
assembled into a battery on-site.

Battery requirements 
Batteries are designed for specific applications. 
In this article, we look at batteries suitable 
for use in renewable energy systems, either 
off-grid, in stand-alone power systems (SAPS), 
or on-grid, in a grid-connected system with 
storage for either load shifting or backup power. 

Over time, and with changes in technology, 
the requirements for domestic energy storage 
systems have changed quite considerably. 

Once common, 12 volt DC systems are 
now mainly found in caravan and camping 
situations, though small SAPS systems may 
still run at this voltage. 

Current homes instead usually run AC-
based systems. They have 24 or 48 volt 
(or even 120 volt) DC power systems with 
inverters to convert the power to 240 volts 
AC, and use efficient AC appliances. 

Such systems need large capacity battery 

BATTERY BUYERS GUIDE
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Motorised valves
Not an open-and-shut case
Motorised valves are ideal for use in water distribution systems that run on low 
pressure, such as rainwater tank systems. But there’s more to them than meets 
the eye. Patrick Innes explains what to look for.

I HAD been searching for motorised valves to 
use instead of conventional irrigation valves 
for some years. Motorised valves have many 
uses, from controlling watering systems to 
activating waste-water diversion systems 
and the like. Having experienced the blank 
looks of a number of irrigation suppliers, I 
was starting to think that I was the only one 
needing them. Then I saw a brief mention in 
Products in ReNew 129 noting that this was a 
product that others had been looking for.

To explain the basics, conventional 
irrigation valves usually only work on 24 V AC 
and require a constant supply of electricity 
when you require the valve to be open. This 
creates an issue for solar/battery systems as 
it wastes electricity—valves may be open for 
hours, and you may be operating multiple 
valves at once, so the energy used can start 
to add up. Compounding this problem is 
that, due to the internal diaphragm spring 

o  A reduced-bore two-way valve on the left and a full-bore unit on the right.

(see www.bit.ly/SG_SV_EX for an explanation 
of how these valves work), the valves also 
require a certain level of water pressure to 
open and will usually not open with the low-
head pressure of a standard rainwater tank.

A motorised valve works very differently—
essentially it is like a regular ¼ turn ball valve 
tap (like those often used as the main shut-off 
valve on rainwater tanks) that is powered by 
a motor instead of having a manual handle. 
The valve usually has limit switches that shut 
off the motor once it has reached the open or 
closed position so that the motor is no longer 
drawing power and isn’t damaged by trying to 
turn a valve that is already opened or closed.

I started searching the Chinese websites to 
find suppliers who could supply valves that 
worked reliably and were safe to use. This is 
where I discovered many variables that were 
‘lost in translation’—and only discovered after 
installation. For example: a quick purchase 

via a link on a Chinese website like AliExpress 
could be dangerous because not all devices are 
safe for drinking water.

So, I decided to impart the knowledge that 
I’ve acquired following a reasonable amount 
of research and lots of trial and error over 
three shipments from China.

Metal safety
The biggest problem I encountered was safety: 
I first ordered brass valves which I later found 
contained higher quantities of lead than is 
deemed safe for drinking water in Australia. So, 
it is very important when ordering to specify 
stainless steel, and perhaps even ask what 
grade of stainless steel.

I ended up using the brass ones on 
the bottom of my first-flush stormwater 
downpipes—a much better solution than the 
micro holes in rubber washers used in some 
first-flush devices, which always clog with mud.

o  A motorised valve works much 
better than the standard rubber 
washers used in many first-flush 
diverters.

o   The small window shows the position 
of the valve; the blue and white 
wheel allows the valve to be operated 
without power.

DIY

DIFFICULTY RATING: HHHII
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Going off-grid slowly
A DIY project in progress
Stan Baker dreams of ditching his energy company and going off-grid.  
He explains how he aims to achieve this, one step at a time.

THE well-documented ‘gold plating’ of the 
poles and wires networks has meant rising 
service fees for consumers despite falling 
demand for delivered energy. My own 
electricity bills reflected this and caused me to 
seriously consider leaving the grid altogether. 
A further consideration was the increasingly 
disruptive weather being experienced around 
the country resulting in power outages 
caused by high winds and electrical storms. 
When attempting to be energy independent, 
however, the problem is the high cost of the 
batteries and other equipment necessary to 
generate and deliver electricity.

Being something of a DIY type, I considered 
what bits I had sitting around in my garage 
and what expertise I might have that could 
be relevant. A passion over the years for 
converting hybrid cars to plug-in hybrids 
meant I had a reasonable understanding of 
lithium batteries, including the management 
electronics needed to ensure their longevity. 
I also had a 1.5 kW, 12 VDC Latronics inverter 
acquired years earlier for some long-forgotten 
project. Naturally, I had the usual nerdy stuff 
such as miscellaneous electronic parts as well 
as some understanding of microcontrollers.

In effect, I had much of what was needed 
to deliver 240 VAC off-grid, but with one 
question unanswered: where was the input 
energy to come from?

First attempts
My house has a flexible pricing plan from 
Origin that provides cheaper electricity 
between 11 pm and 7 am. This meant I had a 
lower cost source of electricity for charging 
the batteries, at least for initial trialling. 
So, about six months ago I put together a 

simple system using lithium iron phosphate 
(LiFePO4) batteries from an electric vehicle 
conversion that were down to around 50% of 
their original capacity and therefore unsuited 
for vehicular use.

The battery charger was a simple linear unit 
that used toroidal transformers. I had my fuse 
box modified so that the lights in the house 
could be powered either from the inverter or 
directly from the mains.

The original system was not particularly 
efficient and I estimated I was losing around 
50% of the incoming energy, mainly due 
to the battery charger. However, it did 
keep my lights going during most nights 
and encouraged me to consider a more 
sophisticated battery storage system.

Adding PV power
One of my early ideas was to install PV panels 
and connect them directly to a battery via 
a charge controller. This sounded simple 
enough; however, when I looked into prices I 
was daunted by the likely cost of the lengthy 
and thick extra-low-voltage wiring necessary 
(I was constrained to using 12 V because of my 
inverter). Also, the number of panels needed 
to harvest sufficient energy on overcast days 
meant the system was likely to gather more 
energy on fine days than I could store, and I 
felt it was better to feed excess back into the 
grid rather than wasting it.

This, together with the falling prices of 
grid-interactive PV systems, led me to decide 
to keep the PV energy capture independent of 

o  The battery, made up of eight LiFePO4 cells, the inverter (lower right) and the charger (above right). Note 
that all terminals are insulated to avoid discharge accidents and all cells have individual 80A fuses.

DIFFICULTY RATING: HHHHI




