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Trial Overview 
 
Background 

We are experiencing unprecedented rates of 

customers connecting rooftop solar photovoltaic 

(PV) systems to our network. In addition, around 

29% of Queensland households stated their 

intention to install a battery in their homes over 

the next 10 years (QHES Household survey, 

2020).  

Trial Purpose 

The purpose of this trial was to explore the 

benefits of batteries for customers and the 

network. The three areas we wanted to explore 

were: 

1. Understand how customers use batteries 

to provide insights on how batteries will 

alter customer’s daily load profile and 

understand potential benefits and impacts 

of batteries on the electricity network. 

2. Investigate coordination of standardised 

demand response from batteries to raise 

awareness of battery manufacturers and 

installers understanding of AS/NZS 

4755.3.5 and provide insights on any 

issues with compliance.  

3. Explore customer incentive options that 

provide value to customers and the 

industry. This enables us to explore value 

of network services that batteries can 

provide and gain customer feedback on 

being incentivised for network services.  

Trial Details  

• Trial ran from September 2016 to June 2020 

with 15 residential customers. 

• All batteries were installed alongside existing 

solar PV systems (3-6 kW). 

• Batteries ranged in capacity from 5.3 kWh to 

12.8 kWh. 

• All batteries were compliant with AS/NZS 

4755.3.5. 

• A Demand Response Enabling Device 

(DRED) was installed so that we could send 

Demand Response Modes (DRMs) to the 

batteries. 

• All batteries were removed at the completion 

of the trial and either recycled or re-installed 

at electrical trade learning institutions. 
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Figure 1: Battery installation alongside existing solar PV 
inverter 

Trial Outcomes / Findings 

Customer Insights: 

• On average, batteries decreased annual 

electricity imported from the grid by 32% 

(ranging from 12% to 78%). 

• On average, batteries increased self-

consumption, thereby decreasing annual 

electricity exported to the grid by an average 

of 47% (ranging from 31% to 86%). 

• Customers saved up to $430 per year after 

installing the battery. 

• Savings varied considerably depending on the 

kWh capacity of the battery when compared 

to amount of evening electricity use, and 

overall reliability of the battery. 

• Based on 2016 prices, the simple payback 

time for adding batteries to an existing solar 

PV system were greater than 35 years 

(compared to 5 years for a solar PV system). 

Installation Insights: 

• For Direct Current (DC) coupled batteries, the 

existing solar PV inverter was replaced with a 

new inverter. This triggered a check of the 

existing solar PV system against current 

Standards. In most cases this led to additional 

installation costs, ranging from $450 -$2,700. 

• All batteries required an internet connection to 

allow for performance monitoring and 

firmware updates etc. Several issues arose 

from poor internet signals and changes to 

internet providers. 

• Battery installation should include an 

explanation of battery signage, a 

demonstration of apps and how to turn the 

battery off/on. 

 

Figure 2: Customers found their battery app useful for 
changing their behaviour to get the most out of their battery 

Customer Support Insights: 

• Nearly all batteries (14 out of 15) experienced 

reliability issues during the three-year trial. 

These related to either the battery itself or the 

battery app.  

• The most common resolution for faults was a 

battery reset or running an internet cable 

directly to the battery instead of using Wi-Fi. 

• Capacity fade performance (amount of charge 

a battery can supply decreases with repeated 

use) was generally in line with manufacturer 

warranties at around 5% per year. In some 

batteries, capacity fade performance was very 

poor. 

Tip: It’s recommended that customers check 

their battery warranty. For example, some 
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warranties were voided if the battery was 

installed outside or in a location with direct 

sun exposure. Also, customers should check 

that ongoing support is provided. For 

example, fault alerts, remote support and 

onsite assistance. 

Network Insights 

• Across all homes, batteries reduced export to 

the grid during the morning, and reduced 

import from the grid during the evening. 

• On average, batteries reduced households’ 

monthly half hour peak demand by 33% (7% 

to 65%). 

• Whilst batteries reduced electricity exported 

(kWh) to the grid, most achieved little 

reduction in peak export demand (kW). This 

was due to batteries often being full by 

midday.  

Standardised Demand Response: 

• All batteries that were used in the trial were 

compliant with AS/NZS 4755.3.5. This 

Standard defines 9 different DRMs with 

different export and import limits. 

• During the trial, each battery successfully 

executed 15 DRMs (9 single modes and 6 

combination modes).  

• During the trial, demand response was 

delivered using Audio Frequency Load 

Control (AFLC), an AS4755.1 hardware 

DRED and performance standards set in 

AS/NZS 4755.3.5.  

• A new Standard AS/NZS 4755.2 is being 

drafted that allows for cloud-based 

communication of DRMs. 

In the future, demand response from multiple 

batteries could be delivered using alternate 

pathways such as IEEE 2030.5 Communication 

Standard and the performance standards set 

out in AS/NZS 4755.3.5 

Battery Incentive Insights 

• Most customers on the trial were comfortable 

participating regularly (e.g. daily or weekly) in 

demand response events.  

• This is consistent with findings from our 

Future Energy Survey (2018) that found most 

customers (if they had a battery) would 

provide access to their battery to help the 

network, in exchange for incentives. 

• Other trials of Virtual Power Plants (VPPs) 

have demonstrated the benefits of 

aggregation and coordination of residential 

batteries for reducing peak demand.  

• Modelling undertaken as part of this trial found 

that VPPs and community batteries are also 

effective in reducing peak export. 

This trial has reconfirmed the results of other 

trials, in that the benefits of batteries are 

maximised when they can be aggregated and 

coordinated.  

To supplement the trial findings, University of 

New South Wales (UNSW) provided analysis of 

the NextGen program in Canberra. This program 

includes 700 homes with solar PV (average 6.72 

kW) and battery (average 4.82kWh / 9.5kWh). 

• This analysis found that by limiting the battery 

charging rate to 27% of its normal capacity, 

the aggregate peak export was in turn 

reduced by 15%. The next most effective 

strategy was delaying charging until 11am. 

• This analysis also modelled a ‘theoretical’ 

community battery and found that if the 

battery was discharged fully each evening, 

and charging reduced by 27%, that 

aggregate peak export was reduced by 30%. 

These results provide insights into 

operational strategies of batteries that can be 

used to reduce peak export. 
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More Information 

For more information on our battery trials visit Our 

trials webpage. 

Our Preliminary Findings Report (PDF) also 

provides more information. 

Our Market Based Battery Trial Report (PDF) 

provides practical learnings and tips for Installers.  

The Clean Energy Council Inspections Summary 

Report (PDF) shows their compliance inspection 

results for the 15 installations. 

Contact Joanne Hamer for further information on 

the trial at joanne.hamer@energyq.com.au. 

For general enquires about DMIA contact 

demandmanagement@energex.com.au.  

 

https://www.energex.com.au/home/control-your-energy/smarter-energy/battery-storage/battery-energy-storage-systems-trial
https://www.energex.com.au/home/control-your-energy/smarter-energy/battery-storage/battery-energy-storage-systems-trial
https://www.energex.com.au/__data/assets/pdf_file/0006/528396/EGX170906-energex-battery-trails-report-2017-for-upload-and-distribution.pdf
https://www.energex.com.au/__data/assets/pdf_file/0004/474880/Energex-Market-Based-Battery-Trial-Report-2017.pdf
https://www.energex.com.au/__data/assets/pdf_file/0009/467289/Inspections-Summary-of-Energex-Market-Based-Battery-Trial-Stage-1-FOR-PUBLICATION_FINAL.pdf
https://www.energex.com.au/__data/assets/pdf_file/0009/467289/Inspections-Summary-of-Energex-Market-Based-Battery-Trial-Stage-1-FOR-PUBLICATION_FINAL.pdf
mailto:joanne.hamer@energyq.com.au
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