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1.0 EXECUTIVE SUMMARY
Endeavour Energy currently have three Demand Management Innovation Allowance (DMIA) projects,
the Residential Battery Energy Storage Trial which commenced in FY 2016/17 and the Air Conditioner
Control Trial using 3G DRED which commenced in FY2017/18 and the Grid Connected Battery Energy
Storage Trial which commenced in FY2017/18. The total DMIA claim for FY2017/18 is $877,449.
Operating
expenditure
($ nominal)

Capital
expenditure
($ nominal)

Total expenditure
($ nominal)

New or
Continuing

Residential Battery
Energy Storage Trial

$464,551

$0

$464,551

Continuing

Air Conditioner Control
Trial using 3G DRED

$228,864

$69,218

$298,082

New

Grid Connected Battery
Energy Storage System

$0

$114,816

$114,816

New

$693,415

$184,034

$877,449

Project

Total
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2.0 BACKGROUND
This report has been prepared in accordance with the AER’s Regulatory Information Notice in response
to paragraph 6 of Schedule 1. The information provided will constitute the provision of an annual report
for the purposes of paragraph 3.1.4.1 of the Demand Management Incentive Scheme (DMIS) applying to
Endeavour Energy (as set out in the 2014-2019 Distribution Determination).
As per paragraph 6 of AER’s Regulatory Information Notice Schedule 1, Endeavour Energy is requested
to provide responses describing its expenditure and the nature of its demand management activities for
review by the AER. The annual reporting requirements are outlined below.
Endeavour Energy’s response on the Demand Management Incentive Allowance must include:
1. Identify each demand management project or program for which Endeavour Energy seeks approval.
2. For each demand management project or program identified in the response to paragraph 1:
o

explain:
▪ how it complies with the Demand Management Innovation Allowance criteria detailed at
section 3.1.3 of the demand management incentive scheme;
▪ its nature and scope;
▪ its aims and expected outcomes;
▪ the process by which it was selected, including its business case and consideration of any
alternatives;
▪ how it was/is to be implemented;
▪ its implementation costs; and
▪ any identifiable benefits that have arisen from it, including any off peak or peak demand
reductions;

o

confirm that its associated costs are not:
▪ recoverable under any other jurisdictional incentive scheme;
▪ recoverable under any other Commonwealth or State Government scheme; and
▪ included in the forecast capital or operating expenditure approved in the 2014-19
Distribution Determination or recoverable under any other incentive scheme in that
determination; and:

o

state the total amount of the Demand Management Innovation Allowance spent in the
Relevant Regulatory Year and how this amount has been calculated.

3. Provide an overview of developments in relation to projects or programs completed in previous years
of the regulatory control period, and of any results to date.
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3.0 PREVIOUSLY APPROVED PROJECTS
This section reports on the progress of projects previously approved by the AER.
3.1
RESIDENTIAL BATTERY ENERGY STORAGE TRIAL
The Residential Battery Energy Storage Trial is focused on investigating how Endeavour Energy can use
battery storage technology to reduce peak demand, improve power quality and defer or avoid capital
investment in terms of technical viability and financial attractiveness to both the customer and the
company.
Parklea Zone Substation (ZS) has been chosen for the trial as the area has an existing high penetration
of solar systems with the potential to maximise the energy storage benefits for customers. The site is
also identified as a future network constraint due to the increased growth from re-zoning and
developments along the North West Rail corridor.
Endeavour Energy will offer a fixed subsidy of 75% on the purchase price of the supplied battery system
to serve as an incentive to those participating in the trial. The 75% is based on the long-term cost of the
battery energy storage system.
The recruitment target for this trial is 41 customers with existing PV systems.

3.1.1 NATURE AND SCOPE
Project scope includes:
•

Recruit customers in the targeted area by developing the appropriate marketing material and
recruitment systems;

•

Engage a service provider, via the procurement process, to supply, install and commission battery
energy storage systems of a suitable size at customers’ premises, including the communications,
control and signalling technology to ensure battery control and utilisation at the appropriate time;

•

Collect and analyse customers’ import and export energy consumption patterns;

•

Quantify the total demand reduction in the targeted network area;

•

Demonstrate the power quality benefits offered by battery energy storage systems;

•

Model the technical benefits by developing network models utilising the data gathered from the trial;

•

Determine the potential conflicts between parties wishing to access battery systems and how to
manage conflicts; and

•

Enhance the Demand Response Management System that manages the administration of
customers and event signalling with a view to a large scale program implementation.

3.1.2 AIMS AND EXPECTATIONS
The deliverables of this project are to report on:
•

The network demand reduction that can be reliably achieved by installing battery energy storage
systems in residential premises and validating the average demand reduction per customer;

•

The power quality benefits that battery energy storage systems can offer;

•

The price point at which residential customers will pay for a battery energy storage system;

•

Marketing and recruitment method for battery energy storage Demand Management programs; and

•

The type and method of communication and control required to properly utilise the battery capacity.
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3.1.3 PROJECT JUSTIFICATION
The growth in residential developments particularly in Western Sydney highlights the need to upgrade
network assets in the near future to accommodate the additional demand from new connections. The
North West Rail corridor development has resulted in rezoning of the existing area to high and medium
density housing and commercial development along the rail corridor. Parklea ZS is one of several zone
substations supplying this area and is forecast to exceed its firm capacity due to the additional load from
the re-development.
Parklea ZS supply area has 3,413 residential customers with PV installations, which represent around 1
out of 5 customers. This supply area has the highest penetration of PV within the Endeavour Energy
distribution area.
This trial aims to understand energy storage technology and how Endeavour Energy can utilise it for
peak demand reduction, power quality benefits and deferral of capital expenditure.

3.1.4 IMPLEMENTATION PLAN
The trial will be implemented as follows:
•

A service provider to supply, install and commission the battery energy storage systems will be
selected through Endeavour Energy’s procurement process;

•

Customers within the target area will be invited to participate in the trial via a letter and promotional
materials, customers with PV systems will be selected within the target area;

•

The service provider will inspect the customer’s premise to determine its eligibility for an installation;

•

The service provider provides a quote to the customer, which includes the 75% subsidy from
Endeavour Energy and asks the customer to agree on the program terms and conditions;

•

The system is installed and commissioned; and

•

Endeavour Energy sends an instruction to the battery systems through the communication and
control platform to discharge the energy stored during times of peak demand.

The trial commenced on 1 December 2016 and will run for three summer periods. A post trial survey will
be conducted during FY 2018/19. An evaluation report for the trial will be completed by July 2019.

3.1.5 IMPLEMENTATION COSTS
The Residential Battery Energy Storage Trial has an estimated cost of $1,174,000 for FY 2016/17 to FY
2018/19 to be funded under DMIA.
Expenditure claim in FY 2017/18 is $464,551.41 in OPEX covering the costs for battery system supply,
installation and commissioning, DRMS system enhancements, customer recruitment and project
management. All expenses are accounted in several work orders linked to the project.

3.1.6 RESULTS
The trial commenced in March 2017 and is currently operational. Endeavour Energy incentivised
customers to join the program by subsidising 75% of the battery system cost. The 41 positions on the
program were rapidly filled. Some customers who registered their interest to join the program had to be
rejected due to the lack of a suitable location to install the battery and associated equipment. All
systems were installed and commissioned by November 2017.
On nine hot days over the 2017/18 summer, Endeavour Energy has executed a ‘peak demand event’
day. On these event days, the batteries charge using excess solar generation throughout the day and
discharge to the grid at a predefined period in the evening, generally from 4 to 8pm at 2.5kW rated
power output. Further peak demand events will be called over the 2018 winter and then again in the
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2018/19 summer.
Initial analysis of data from the nine peak demand events indicate batteries discharge at the requested
power output for the first 2.5 hours, and then taper off. Different discharge periods, ambient temperature
and output levels have not resulted in improved output. Consultation with equipment manufacturers and
technology providers has established that the losses from the battery and inverter were the main
contributors to the systems losses affecting the result. Flaws in the control system may also be a
contributing factor. Further investigations and more peak demand events will be conducted over the
2018 winter and 2018/19 summer in order to fully understand the behaviour of the energy storage
system.

4.0 NEW PROJECTS FOR APPROVAL
This section outlines the projects for approval by the AER.

4.1
AIR CONDITIONER CONTROL TRIAL USING 3G DRED
Air conditioning load is the most significant contributor to peak electricity demand and correlates highly
with hot days, which is when the capacity of the distribution system is at its lowest.
Endeavour Energy has developed several technologies and strategies over the years to enable
residential demand management programs. These include PeakSaver, CoolSaver, PoolSaver and
Endeavour Energy SolarSaver. It is expected that future demand management programs, particularly in
the North West area of Sydney, will require a level of demand management that will need all programs
working together. It has been identified that the proportion of available demand reduction available from
air conditioners could be improved through the use of 3G Demand Response Enabling Device (DRED).
The trial will involve the control of AS 4755 compliant air conditioners in residential premises in order to
reduce peak demand particularly during summer periods. A DRED will be installed and connected to the
compliant air conditioner. The DRED offers the functionality to remotely switch the air conditioner into
demand response mode 2 (DRM2) where it continues to provide cooling for the duration of the demand
response event but limits the total electrical energy (kWh) consumed to 50% of its rated capacity. The
DRED is capable of receiving instructions from SMS messages via the 3G mobile communications
network. Air conditioner control via DRED is more effective in terms of maintaining thermal comfort
while reducing demand compared to the old method of switching off supply to the unit. The DREDs also
offers flexibility of reducing demand from air conditioners by 25%, 50% and 100%.
Eligible residential customers in the target areas will be invited to participate in the program. Participants
will receive cash incentives for signing up and remaining in the program for two summer periods.
Endeavour Energy will work with air conditioner manufacturers, dealers, electrical retailers and builders
to identify eligible customers and sign up 100 participants during the trial period.
The main objectives of the trial include quantifying the network demand reduction potential from
controlling air conditioners using 3G DRED technology and testing the performance of the DRED and the
reliability of using 3G mobile communications in performing demand response functions. The trial also
aims to assess the willingness of customers to accept some level of external control of their air
conditioner compared to previous trials and the possibility of implementing this technology as a costeffective broad-based program.

4.1.1 NATURE AND SCOPE
Project scope includes:
•

Recruit customers in the target areas by developing a marketing strategy and supporting collateral;

•

Engage air conditioning dealers who have customers with AS 4755 compliant air conditioner
installations within the target areas to inspect and validate the air conditioner’s eligibility for the trial
and install the DRED;
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•

Provide incentives to air conditioning dealers/installers to recruit participants;

•

Engage electrical retailers and builders with customers that will be installing an AS 4755 compliant
air conditioner, to recruit participants for the trial;

•

Provide incentives to trial participants;

•

Call peak demand event days when necessary;

•

Identify potential issues with the solution (the DRED and 3G mobile communications);

•

Collect and analyse customers’ energy consumption data;

•

Quantify the demand reduction in the target network areas;

•

Conduct a customer survey at the end of the trial; and

•

Prepare a project evaluation report at the end of the trial with the view of incorporating the learnings
in future demand management programs.

4.1.2 AIMS AND EXPECTATIONS
The objectives of this trial are:
• To test the performance of 3G DREDs to limit the demand from AS 4755 compliant air conditioners
during peak periods;
•

To test the reliability of using mobile communication technology in demand control;

•

To quantify the network demand reduction potential from installing 3G DREDs to control air
conditioners in residential premises;

•

To assess the willingness of customers to accept some level of external control of their air
conditioner;

•

To evaluate the effectiveness of recruiting customers through various channels, including air
conditioning dealers, electrical retailers and builders; and

•

To assess the possibility and cost-effectiveness of implementing air conditioning control using 3G
DRED as part of a broad-based program.

4.1.3 PROJECT JUSTIFICATION
Peak demand in Endeavour Energy’s network area has grown significantly in greenfield development
areas over the past decade, reflecting the transformation of rural and semi-rural land into new urban
areas, and a continued growth and use of air conditioners. In addition, peak temperatures within
Endeavour Energy’s network area are typically higher and more sustained than in coastal areas,
resulting in a significantly higher probability of extreme weather events, which contributes to the
increased use of air conditioners. Peak demand is the primary driver of network augmentation
investment, which contributes to electricity prices paid by consumers through the network component of
electricity bills.
Data collected from the Energy Use and Conservation Survey conducted throughout Australia in March
2014 by the Australian Bureau of Statistics provides an estimate of the percentage of households with
some form of air conditioning. In 2014, two out of three households in NSW or about 64%, had an air
conditioner. A survey conducted in 2012 by an independent consultant identified that air conditioning
penetration in Western Sydney is as high as 80%. It is believed that this figure would be higher in
greenfield residential development sites.
The supply areas of Parklea, Penrith 11kV and Kingswood Zone Substations were identified as target
areas for this trial. It is forecast that these zone substations will approach capacity limitations in the next
two to five years. The Parklea ZS supply area is a more recent release area and is likely to contain
higher penetration of AS4755 compliant air conditioners. However, the Penrith 11kV and Kingswood ZS
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area will provide a good insight into the penetration of AS4755 compliant air conditioners in more
established areas.
4.1.4 IMPLEMENTATION PLAN
The trial will be implemented as follows:
•

Air conditioner dealers that service the target areas will be approached by Endeavour Energy to act
as service providers for the program. Service providers will install the DRED to participants’ air
conditioners;

•

Electrical retailers located within close proximity to the target areas that offer compliant air
conditioners will be approached by Endeavour Energy to promote the program at the point of sale.

•

Builders of new homes in the target areas who install compliant air conditioners will also be
approached by Endeavour Energy to promote the program in their handover pack;

•

Customers within the target area will be invited to participate in the trial via a letter and promotional
materials and will be asked to register online.

•

Once a customer registers, the service provider will conduct a site audit to check the customer’s
eligibility based on set criteria. A 3G DRED will be installed by the service provider for eligible
customers so Endeavour Energy can control the operation of the air conditioner during event days;
and

•

Endeavour Energy will manage the demand response events by sending a control signal to the
DREDs

The trial commenced on 1 September 2017 and will run for two summer periods. A post trial survey will
be conducted during FY 2018/19 and an evaluation report will be completed by September 2019.

4.1.5 IMPLEMENTATION COSTS
The Air Conditioning Trial using 3G DRED has an estimated cost of $700,000 for FY 2017/18 to FY
2018/19 to be funded under DMIA.
Expenditure claim in FY 2017/18 is $228,864 in OPEX and $69,218 in CAPEX covering the costs for the
supply and installation of DREDs, DRMS enhancements, project management, marketing and customer
engagement and customer incentives. All expenses are accounted in several work orders linked to the
project.

4.1.6 RESULTS
An evaluation report will be completed by September 2019.

4.2
GRID CONNECTED BATTERY ENERGY STORAGE SYSTEM (BESS) TRIAL
Battery storage can provide a number of network benefits to Endeavour Energy. Primary network
benefits such as peak load lopping, voltage management, load balancing and reliability improvement can
be realised in the foreseeable future and may reduce or defer investment decisions. There is strategic
value in understanding the operation of battery storage in order to position the company to realise
storage related opportunities and applications as they are developed.
Utilising a BESS to defer the construction of greenfield zone substation (ZS) is one such opportunity. In
this application, the BESS can be used as an alternative to a Mobile ZS for deferral periods of up to 3
years. Short term demand growth can be met with supplementary supply from a BESS to defer both the
augmentation of the existing network and the establishment of the final supply infrastructure.

4.2.1 NATURE AND SCOPE
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Project scope includes:
• Identify the functional requirements of the BESS for connection and operation on Endeavour
Energy’s network
•

Procure a grid connected BESS with minimum of 1MWhr storage capacity, and 500kVA inverter,
with a modular and transportable design

•

Deploy BESS onsite at West Dapto

•

Prove the BESS can provide 1MWh at a peak of 500kVA as required for peak shaving

•

Confirm round trip charge/discharge energy efficiency of 80%

•

Understanding the SCADA control and protection requirements for the grid connected BESS

•

Test the voltage, power quality, power factor management and reliability support functions of the
BESS

4.2.2 AIMS AND EXPECTATIONS
Aims and expectations of the trial include:
•

Determine the suitability for peak demand reduction and other network support applications such as
voltage, power quality and power factor management.

•

Test the use of battery storage as grid backup supply for reliability support

•

Gain an understanding of design considerations such as component losses, charge/discharge rates,
system lifecycle, safety, installation, control and monitoring requirements, and any limitations of the
equipment

•

Confirm the viability of a relocatable storage solution, in terms of cost and ease of relocation

•

Practicalities of installation, testing and commissioning

•

Check the maturity of the technology and suppliers in the Australian market

•

Understand the cost to procure a grid connected BESS

•

Viability of intended primary application of the battery storage, that is as a tool to assist in deferral of
Zone Substation construction

4.2.3 PROJECT JUSTIFICATION
Battery storage is approaching a price point that makes this technology a contender as an alternative
network investment option. BESS’ have the potential to provide NPV positive returns when used for ZS
construction deferral and will also provide a potential opportunity return as the substations may be
amalgamated, relocated or further deferred if load growth does not meet forecast levels.
It is in Endeavour Energy’s interest to pilot grid connected storage to position the company to realise the
benefits battery storage can provide such as peak shaving, reliability support, quality of supply
improvement, and better understand the operational impacts of their application to our network.
West Dapto ZS, planned for construction in 2022, has been identified as a suitable location for the pilot.
Pending successful testing of the BESS’ peak lopping capability, the solution will remain onsite to
alleviate demand growth in the West Lakes Illawarra development area and assist to defer West Dapto
ZS construction.

4.2.4 IMPLEMENTATION PLAN
• Develop a functional specification documenting the requirements of the BESS for connection and
operation on Endeavour Energy’s network
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•

Tender for a grid connected BESS with minimum of 1MWhr storage capacity, and 500kVA inverter,
with a modular and transportable design

•

Following selection of the supplier, finalise design of the solution to meet the BESS functional
requirements

•

Work with the supplier to construct and test the BESS

•

Connect and commission the BESS onsite at West Dapto in time for Summer 2018/2019

•

Complete testing of the BESS functions by the end of the 2018/2019 financial year

4.2.5 IMPLEMENTATION COSTS
The DMIA funded component of the Grid Connected Battery Energy Storage System trial has an
estimated cost of $300,000 for FY 2017/18 to FY 2018/19. This is the cost for the engineering
development and testing associated with deploying this new technology on the network. Equipment
costs for this trial are not funded under DMIA.
Expenditure claim in FY2017/18 is $114,816 in CAPEX covering the costs for engineering development
works associated with the project. All expenses are accounted in work orders linked to the project.

4.2.6 RESULTS
An evaluation report will be completed by September 2019.

5.0 STATEMENT
Endeavour Energy confirms the funding of the projects contained in this report are not:
a. recoverable under any other jurisdictional incentive scheme,
b. recoverable under any other state or Commonwealth government scheme, and
c. included in the forecast CAPEX or OPEX approved in the AER’s distribution determination for
the next regulatory control period, or under any other incentive scheme in that determination
(such as the D-factor scheme for NSW).
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