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Executive Summary 

 
9ƴŜǊƎȅ ǎǘƻǊŀƎŜ ƛǎ ŀ Ƙƻǘ ǘƻǇƛŎΦ LǘΩǎ ŎƭŜŀǊ ǘƘŀǘ ŀǎ ǇǊƛŎŜǎ ŎƻƴǘƛƴǳŜ ǘƻ ŘǊƻǇΣ ōŀǘǘŜǊƛŜǎ ƘŀǾŜ ƎǊŜŀǘ ƭƻƴƎ-term 
potential to transform our electricity grid. 
 
The ATA has crunched the numbers on the economics of installing grid-connected solar + battery 
systems around Australia ς both now and into the future. Our analysis has found: 
 

¶ Household bill savings from batteries depend on a range of factors including: 

o the climate at your location; 

o household type (e.g. home during the day or not); 

o grid electricity tariff; 

¶ Batteries are not fully utilised most days, due to natural variability in solar generation and 
household electricity consumption; and 

¶ Grid-connected batteries are likely to become economically attractive for many households 

around 2020. 

We expect the initial uptake of household storage will be driven primarily by non-economic factors. 
 
The following two charts show the economic attractiveness of installing a 16-panel solar system plus 
batteries in 2016 and 2020, for a Young Family on a flat electricity tariff: 
 
 

Chart 0-1: System Net Present Values (20Yrs) ς Young Family, Flat Tariff (2016) 
 

 
  

Solar, no battery 

Solar + small battery 

Solar + large battery 
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Chart 0-2: System Net Present Values (20Yrs) ς Young Family, Flat Tariff (2020) 
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1.0 Introduction 

 
!¢!Ωǎ Ψ{ǳƴǳƭŀǘƻǊΩ ǎƛƳǳƭŀǘƛƻƴ ƳƻŘŜƭ1 has recently been upgraded to include solar + battery analysis 
capability. For each half-hourly interval over an entire year, the model simulates: 
 

¶ Solar generation based ƻƴ ǘƘŜ ǎǳƴΩǎ Ǉƻǎƛǘƛƻƴ ŀƴŘ ǿŜŀǘƘŜǊ ŘŀǘŀΤ 

¶ Battery charge/discharge and grid export/import; and 

¶ Household cost or revenue based on relevant grid tariff. 
 
For this study, ATA investigated the attractiveness of including batteries in a newly-installed grid-
connected household solar system, for many different scenarios: 
 

¶ 10 locations ς eight capital cities plus Cairns & Alice Springs; 

¶ Electricity consumption data for two household types (half-hourly for 365 days): 

o άWorking Coupleέ ς average 10.6kWh2/day, with low day-time consumption; 

o άYoung Familyέ ς average 25kWh/day, with higher day-time consumption; 

¶ Three different grid tariff types: 

o Flat tariff, single-rate: actual rates by location; 

o Time-of-use tariff: actual rates by location; 

o Demand tariff (involving kW-based charges): a hypothetical future tariff; 

¶ The analysis was completed for system installations in 2016, 2018 and 2020 ς taking into 
account projected cost reductions for each of the relevant technologies. 

 
A number of system configurations were modelled in each location including: 
 

¶ A brand new 4kW solar system without batteries; 

¶ A brand new 4kW solar system with two different sizes of lithium-based batteries: 

o άSmallέ: 4kWh (usable energy capacity). $3,300 fully installed; 

o άLargeέ: 7kWh (usable energy capacity). $5,500 fully installed; 

o Future battery prices reduce at 8% per year. 
 
The batteries are assumed to be built into the solar inverter (or ά5/-coupledέΦ ¢ƘŜ ōŀǘǘŜǊƛŜǎ ŀǊŜ 
chared directly from excess solar (after household appliance consumption) and discharged to reduce 
grid imports (for example, at night). 
 
 

  

                                                           
1
  MS Excel version freely available at: http:// www.ata.org.au/ata-research/sunulator 

2
  kWh = kilowatt-hour. An average household uses between about 15-20 kWh per day. 

 

http://www.ata.org.au/ata-research/sunulator
http://www.ata.org.au/ata-research/sunulator
http://www.ata.org.au/ata-research/sunulator
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2.0 Results 

 
LŜǘΩǎ have a look at some of the results charts from the analysis. Firstly, the payback times for solar-
only systems installed in each location in 2016 for the two household types: 
 

Chart 1: Payback Periods ς Solar PV Only (2016) 
 

 
 
Secondly, we have the additional bill savings ($, annual) from adding a battery to the 4kW solar 
system in each location. These are above that which would be achieved by the 4kW solar already: 
 

Chart 2: Additional Bill Savings from Battery Investment (2016) 
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Focusing on one location (Sydney, 2016), we can see the annual bill savings ($) of the solar-only 
system as compared with the two different solar + battery systems for different grid tariffs: 
 
 

Chart 3: Annual Bill Savings by System Type by Tariff, Sydney (2016) 
 

 
 
The overall economic value of the three different system types can be ascertained by calculating 
their Net Present Values (NPV). 
 
NPV is the difference between the total costs and savings of any individual system versus business as 
usual (i.e. doing nothing) over a specified time period. A positive number means total savings are 
greater than total costs over that timeframe; whilst a negative number means the reverse. 
 
!ƭƭ ŦǳǘǳǊŜ Ŏƻǎǘǎ ŀƴŘ ǎŀǾƛƴƎǎ ŀǊŜ ŘƛǎŎƻǳƴǘŜŘ ǘƻ ōǊƛƴƎ ǘƘŜƳ ōŀŎƪ ƛƴ ǘƻŘŀȅΩǎ όнлмсύ ŘƻƭƭŀǊǎΦ !¢! Ŏhose a 
discount rate of 2.5%, to reflect current mortgage rates adjusted for inflation. The chart below 
ǇǊŜǎŜƴǘǎ bt±ǎ ŦƻǊ ŀ ά¸ƻǳƴƎ CŀƳƛƭȅέ ƻƴ ŀ Ŧƭŀǘ ǘŀǊƛŦŦ ŦƻǊ ŜŀŎƘ ƭƻŎŀǘƛƻƴ ƻǾŜǊ нл ȅŜŀǊǎΥ 
 
 
  



  
 

Household Battery Analysis 9 
 

KP000 www.ata.org.au  13 November 2015 
 

Chart 4: System Net Present Values (20Yrs) ς Young Family, Flat Tariff (2016) 
 

 
 
 
Taking into account future cost reductions of all relevant technologies (in particular batteries at 8% 
per annum), the next chart presents NPVs for the same scenario but assuming the systems are 
purchased and installed in 2020: 
 

Chart 5: System Net Present Values (20Yrs) ς Young Family, Flat Tariff (2020) 
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The final chart highlights the few locations where the addition of a 4kWh battery improves the NPV 
beyond what would already be achieved with a 4kW solar-only system. ATA also found two 
scenarios, in 2020, where a 7kWh battery improved the NPV above solar-only: 
 

¶ Adelaide with flat tariffs; and 

¶ Alice Springs with demand tariffs. 
 
There were nine scenarios across six locations where a 4kWh battery did improve the NPV for the 
ά¸ƻǳƴƎ CŀƳƛƭȅέ. Only two were achieved with investment in 2018. The remainder involved 
investment in 2020.  
 
 

Chart 6: Simple Payback Time of Scenarios where 4kWh Battery improved Solar-Only NPVs 
 

 
 
There were also two scenarios where a 4kWh or 7kWh battery improveŘ ǘƘŜ bt± ŦƻǊ ǘƘŜ ά²ƻǊƪƛƴƎ 
/ƻǳǇƭŜέ ƛƴ нлнл ŀƴŘ ƘŀŘ ŀ ǎƛƳǇƭŜ ǇŀȅōŀŎƪ ƭŜǎǎ ǘƘŀƴ мм ȅŜŀǊǎΥ 

¶ Adelaide with flat tariffs; and 

¶ Perth with demand tariffs. 
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3.0 Discussion 

 
Overall, investment in 4kW of solar PV on its own was financially attractive for larger energy homes 
ς but not for those who have lower day-time consumption. 
 
Adding batteries did generally deliver savings over ǘƘŜ άsolar-onlyέ ǎȅǎǘŜƳǎ ς with annual savings 
dependent upon household type, location and grid tariff. Annual savings had the following ranges: 
 
Å Small battery: $132 -> $335; 

Å Large battery: $187 -> $513. 
 
In general terms, batteries only became financially competitive with άsolar-ƻƴƭȅέ systems around 
2020 in most locations. The smaller 4kWh battery was always more attractive than the larger 7kWh 
one; and in no case did adding batteries significantly speed up the payback time. 
 
The economics of investing in storage would obviously be improved if households were paid to 
provide and share in associated benefits to the electricity grid (particularly those associated with 
peak load management). Energy companies could co-invest in such systems, for example: 
 
Å The company sells batteries cheaply to households; 
Å On critical days, company controls the batteries remotely, discharging them at peak times; 
Å Peak demand is shaved, delaying network upgrades; or alternatively 
Å Energy is sold on the spot market at high prices. 
 
ATA analysed a scenario where an energy company co-invested $300 per kWh, off-setting the solar 
ƘƻǳǎŜƘƻƭŘΩǎ ǳǇŦǊƻƴǘ ŎƻǎǘǎΥ 
 
 
Chart 7: System Net Present Values (20Yrs) ς Young Family, Flat Tariff, $300/kWh Co-Invest (2016) 
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However, until energy companies do this, or batteries drop further in price, ATA suggest households 
trying to cut their bills look at more effective investments, including: 
 
Å LED lights; 

Å Gap sealing, insulation & window shading; 

Å Efficient appliances; 

Å Dƻ άƻŦŦ-ƎǊƛŘέ ŦǊƻƳ ǘƘŜ Ǝŀǎ ƴŜǘǿƻǊƪ3; and 

Å Solar without batteries. 
 
Unlike batteries, these options also directly benefit the environment. Batteries consume electricity 
due to losses, and embodied energy and end-of-life recycling should be considered. Longer-term 
however, batteries can facilitate high levels of wind and solar in the grid by storing electricity for 
calm periods and night-time. 
 
Of course, there are broader considerations relevant to storage investment. From a grid perspective, 
batteries can: 
 

¶ Delay grid upgrades where the grid is constrained during peak times; 

¶ Improve grid stability by discharging to maintain frequency or voltage; 

¶ Help local grids cope with the export from large amounts of solar; and 

¶ Profit from and alleviate spikes in the wholesale electricity price. 
 
CǊƻƳ ŀ ƘƻǳǎŜƘƻƭŘΩǎ ǇŜǊǎǇŜŎǘƛǾŜΣ ƻther considerations can include: 
 

¶ Maintaining power during blackouts ς however this requires a more expensive system; 

¶ Improved reliability that batteries can provide above their local network ς due to poor 
network quality or high reliability needs (e.g. medical); 

¶ Increased independence from energy companies; and 

¶ The fun and games that come with being an enthusiast / early adopter! 
 
ATA will look to update and extend this analysis on a recurring basis, taking into account changes in 
prices and technologies, additional locations and a greater range of scenarios ς so stay tuned! 
  

                                                           
3
  http://www.ata.org.au/wp-content/projects/CAP_Gas_Research_Final_Report_251114_v2.0.pdf 

 

http://www.ata.org.au/wp-content/projects/CAP_Gas_Research_Final_Report_251114_v2.0.pdf
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3.1 Why Such Poor Economics? 
 
As is widely understood, given the prevalence of low feed-in tariffs around the country, the most 
economic άsolar onlyέ projects require high levels of daytime on-site consumption. When daytime 
consumption is high, solar generation is self-consumed rather than exported for little return.  
 
The chart below outlines the self-consumption rate for each solar-only scenario modelled: 
 

Chart 8: Solar-Only Self-Consumption per Location 
 

 
 
The self-consumption rate improves markedly with the introduction of storage ς however increasing 
the size of that storage (i.e. from 4kWh to 7kWh) for the profiles modelled led to only a small 
incremental increase in the self consumption rate: 
 

Chart 9: Solar + Battery Self-Consumption, Sydney 2016 
 

 
 






















