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Household Battery Analysin

Executive Summary

9y SNHe& ad2N)r3S Aa F K2id G2LAO® LGQEA Of Stemd G KIF G |
potential totransform our electricity grid.

TheATA has crunched the numbers on the economics of installingcgridected solar + battery
systems around Austral@both now and into the future. Our analydias bund:

1 Household bill savings from batteries depend on a range of factors including:
o] the dimate at your location;
o] household typge.g.home during the day or not);
o} orid electricity tariff;

1 Batteries are not fully utilised most days, due to natural variability in solar generation and
householdelectricityconsumption and

1 Gridconnected batteries are likely to become economically attractiverfanyhouseholds
around 2020.

We expecthe initial uptake of householdtoragewill be drivenprimarily by nonreconomic factors.

The followingwo charts show the economic attracémess of installing a }Banel solar system plus
batteries in 2016 and 2020, forYaungFamiy on a flat electricity tariff:

Chart0-1: System Net Present Values (20Ygsyoung Family, Flat Tariff (2016)
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Chart0-2: System Net Present Values (20Ygsyoung Family, Flat Tariff (20)
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Household Battery Analysin

1.0 Introduction

¢! Qa W{ dzy dzf | { 2maErecanklyvbdeh tpgradadyto incladR Sofar + battery analysis
capability.For eacthalf-hourlyintervalover an entire year, the model simulates

 Solar gererationbased2 y (G KS adzyQa LRaAdGAz2y FyR 6SIFGKSN RI
1 Battery charg/discharge and griéxport/import; and
1 Household cost or revenueased on relevangrid tariff.

For this study, ATAwvestigatal the attractiveness oihcluding batteries im newly-installedgrid-
connected household solar systefor many different scenarios

1 10 locationg; eight capital cites plus Cairns & Alice Springs;
1 Electricity consumption data for two household tygaalf-hourly for 365 day)s
o] dWorking Coupléc average 10.BWH/day, with low daytime consumption;
o] aYoung Familc average 25kWhlay, with higher dastime consumption;
1 Three different grid tariff types:
o] Flat tariff, singlerate: actual rates by location;
o Timeof-use tariff actual rates by location;
0 Demand tariff(involving kWbased charges): faypothetical future tariff;

1 The analysiswvas completedor system installations i8016, 2018 and 202€taking into
accountprojectedcost reductiongor each of the relevant technologies

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

1 Abrand new 4kW solar system without batteries

1 Abrand new 4kW solar system with two different sizes of lithibased batteries:
o] oSmalf: 4kWh(usableenergy capacity)$3,300fully installed;
o} oLargé: 7kWh(usableenergy capacity)$5,500fully installed:;
o] Future battery pricesedua at8% per year.

The batteries are assumed to bailt into the solar inverter(or & 5-¢oupled ® ¢ KS o GG SNX S&
chareddirectly from excess solar (after household appliance consumption) and dischargedlice
grid imports for example, anight).

! MS Excel version freely availakle http:// www.ata.org.au/ataresearch/suntator
% kWh = kilowatthour. An average household udestweenabout 1520 kWh per day.
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2.0 Results

LS {iave 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 PeriodsSolar PV Only (2016)
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Secondly, we have thedditional 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 onkcation (Sydney, 2016), we can see the annual bill savings ($) of th@sblar
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)

Yearly bill saving Extra battery
$1,400 capacity has
relatively
$1,200 [
small benefit
$1,000 -
<00 | m 4kW4kWh
® 4kW7kWh
$400 -
.y Young family.
Sydney.
- 2016

Flat TOU Demand
:| Tariff type N

The oserall 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) ev 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.

lff FdzidzNBE O02aida FyR al @gAay3aa I NB RAaO2kagelaSR (2 ¢
discount rate 0R.5%, to reflecturrentmortgage rates adjusted for inflatiomhe chart below
LINBaSyda bt+a F2NJ I &, 2dzy3 ClLYAft&e 2y | F€lLa arF N
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Chart 4: System Net Present Values (20Yr¥pung Family, Flatariff (2016)
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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 (20Ygsyoung 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 solay system. ATA also foumao
scenarios, in 2020, where a 7kWh battery improved the NPV aboveadlar

1 Adelaide with flat tariffs; and
1 Alice Springs with demand tariffs.

There were nine scenarios across six locations where a 4kWh battery did improve tiar KieV

a , 2 dzy Af. @l two were achieved with investment in 2018. The rerdaininvolved
investment in 2020.

Chart 6: Simple Payback Time of Scenarios where 4kWh Battery improved-QalgrNPVs
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3.0 Discussion

Overall, investment in 4kW of solar PV on its own was finaneitityctive forlarger energynomes
¢ but not for those who have lower daime consumption.

Adding batteries digjenerallydeliver savings over K Solagonlyé & & & Wit6 andual savings
dependcent upon household type, location and grid tarifnnual savings hatie following rames:

A Small battery: $132> $335;
A Large battery: $187 $513.

In general termshatteries only becaménanciallycompetitive withdsolar2 y fsystemsaround
2020 in most locations he smadr 4kWhbattery wasalwaysmore attractive than the largerkWh
one; andm no case did adding batteries significantly spapdhe payback time.

The economics of investing in storage would obviously be improved if households were paid to
provide and share in associated benefits to #iectricitygrid (articularly those associated with
peak load managementEnergy companies could-@avestin such systems, for example:

A The ompany selldbatteries cheaply to households;

A On critical days;ompany controls the batteries remotelglischarging them at peak times;
A Peak demand is stved, delaying network upgrades; or alternatively

A Energy is sold on the spot market at high prices.

ATA analysed a scenario where an energy compeadipvested $300 per kWoff-setting the solar
K2dzaSK2f RQa dzLJFNRy G O2aiday

Chart 7:System Net Present Values (20Y¢syoung Family, Flat Tariff, $300/kWh @avest (2016)
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However, until energy companies do this, or batteries drop further in price, ATA simpyesstholds
trying to cuttheir bills look at more effective investmentscluding

LED lights;

Gap sealig, insulation & window shading;

Efficient appliances;

D2 @NRRE FTNRY H48 I+ a ySiez2N]
Solar without batteries.

To To To Do Do

Unlike batteries, these options also directly benefit the environmBatteries consume electricity
due to lossesand enbodied energy and endf-life recycling should be considerddongerterm
however, batteriescanfacilitate high levels of wind and solar in the grid by storing electricity for
calm periods and nigkime.

Of course, therare broaderconsiderationgelevant to storage investment. From a grid perspective,

batteries can:

1 Delay grid upgrade where the grid iconstrained duringpeak times

1 Improve grid stability by discharging maintain frequency or voltage;
1 Help local grids cope witthe export from large amounts of solar; and
1 Profit from and alleviate spikes in the wholesale electricity price.
CNBY | K2dziSK 2 thd@usiddrdSoNBahJ8auder oS5 2

1 Maintaining power during blackoutshowever this regires a moreexpensive system;

1 Improved reliability that batteries can provide above their local netwpdue to poor
network quality or high reliability needs (e.g. medical);
1 Increased indpendence from energy companies; and

1 The fun and games that come with being@mthusiast / 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 scegadostay tuned!

3 http://www.ata.org.au/wp-content/projects/CAP_Gas ResearcmdFi Report 251114 v2.0.pdf
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3.1  Why SuchPoor Economics?

As is widely understoodjiven the prevalence of low fead tariffs around the countrythe most
economicosolar onlg projects require high levels aaytimeon-site consumptionWhen daytime
consumption is high, solar generation is smihsumed rathertian exported for little return.

The chart below outlines the satbnsumption rate for each solanly scenario modelled:

Chart8: SolarOnly SelfConsumption per Location

The seHconsumption rate improves markedly with the introduction of storgdewever 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:

Chart9: Solar + Battery Selfonsumption Sydney 2016

KP000 www.ata.org.au 13 November 201

































