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Executive Summary 

VPPx is an ARENA funded collaboration between Simply Energy and its project consortium to establish 

the first virtual power plant (VPP) to integrate with a distributed energy market platform. At completion, the 

VPP will host 1,200 energy storage systems, and 2 MW of commercial and industrial demand response 

that will deliver 8 MW of flexible capacity to the South Australian (SA) electricity grid. GreenSync’s 

Decentralised Energy Exchange (deX) platform will be utilised to support the transaction of value for this 

flexible capacity in the provision of wholesale energy services, frequency control and ancillary services, 

and network support services, whilst maintaining network security and stability for the local distribution 

network.  

The scale and sophistication of VPPx will provide valuable insights on the integration and orchestration of 

distributed energy resources (DER) using VPP’s based on real-world experience (including customer 

willingness and preferences to participate). This includes the operation, architecture and responsibilities of 

the parties interacting with a distributed energy marketplace and trading platforms such as the deX. These 

learnings are intrinsic towards the integration of DER into electricity systems within the National Energy 

Market (NEM) and is globally relevant as electricity systems become more decentralised. 

 

Following the successful completion of Stage 1, this knowledge sharing report summarises key milestones 

and achievements, and shares the lessons learned in the initial stage of establishing VPPx.  

 

Stage 1 of the VPPx project has overseen several key achievements, including:  

 

1. Developing New Product Offerings 

Simply Energy developed and launched the S.M.A.R.T storage offer to eligible customers in South 

Australia. This includes a 13.5 kWh Tesla Powerwall for $7,299 and a 5-year retail agreement. 

 

2. Generating Sales and Installing Batteries 

Simply Energy have marketed the offer across several channels. To date this has generated 1137 leads 

and over 300 quotes, with 42 energy storage system sales and 14 installations completed. The sales 

process has provided significant learnings around effective marketing channels and customer preferences 

for investing in energy storage systems and participating in a VPP, whilst the installation process has 

revealed common installation troubleshooting issues and considerations for future sites. The lessons 

learned from the sales and installation processes to date will be invaluable as the project progresses. 

 

3. Demonstrating Individual Energy Storage System Performance 

Time series data demonstrates that the energy storage systems are optimising customer energy usage, 

storing excess solar generated during the day and discharging this stored energy during periods of low 

solar output. This has resulted in zero or negative grid import for some customers, although we note this 

may change seasonally as well as between different customers. 

 

4. Testing the performance of the VPP 

The VPP has been dispatched in 2 separate events to demonstrate its functionality. In all events, the 

systems responded within 1-2 seconds of receiving command signals, providing a consistent output in line 

with set point changes. If participating batteries fall under 20% state of charge, they automatically 

disconnect from the dispatch event in order to retain backup power for customers. This functionality has 

been demonstrated in one of the dispatch events. 
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5. Accessing Market Benefits 

Due to the size of the VPP at this stage, minimal market benefits have been extracted to date. The project 

team are working closely with AEMO in order to understand the metering requirements necessary to 

participate in FCAS markets whilst discussions with SA Power Networks are underway in order to 

understand the potential of the VPP to provide network services, and where installations can be targeted 

to do so. Once the VPP is of sufficient size, we expect to test the VPP in order to demonstrate these 

potential value streams. 

 

6. Development of the deX Platform 

Development of the deX platform is progressing well. GreenSync and Tesla have worked closely to 

establish an API protocol from Tesla’s Powerhub cloud platform (for the Tesla Powerwall 2’s) to connect to 

the deX platform. The team have successfully shown the basic dispatch procedure, as well as an intelligent 

dispatch procedure which includes the passage of information required for FCAS reconciliation. GreenSync 

are working closely with SAPN in developing a user-interface which provides visibility of DER within its 

network as part of the project. In addition, workshops have been performed to bed down the parameters 

and fields required in contracting services from the DER between different parties. 

deX’s development to date has involved 4 showcase events to the VPPx project consortium and industry 

members, including AEMO, AEMC, and ARENA, to demonstrate its progression.   

 

Next Steps 

 

As the project moves into Stage 2 - Completion of sale and installation, Simply Energy will continue to 

recruit additional residential customers in the VPPx project, expanding recruitment activities to C&I 

customers. Once the participation level of DER in the VPP reaches required numbers, the project will, in 

addition to continued recruitment activities, be in a position to focus on the testing of use cases for the VPP. 
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1 Introduction 

1.1 Background 

Australia is at the forefront of the energy transition, leading the world in its per-capita uptake of small scale 

solar photovoltaic (PV) systems installed at the customer end of the electricity system. In South Australia, 

32% of households have now installed rooftop solar1 (APVI, 2019). With installed PV capacity expected to 

further increase, it is feasible that by 2050 we may see a future electricity network where up to 45% of 

electricity supply is generated at customers’ sites2. 

The rise in residential solar, however, introduces complexities. In South Australia the increase in solar PV 

installations has led to the infamous duck curve, with reduced demand during the middle of the day when 

solar output is high, followed by steep increase in demand in the evening when the sun is not shining and 

grid demand peaks.  Electricity transmission and distribution systems, originally designed to transport 

electricity from centralised generators to customers, now face complex technical challenges, with electricity 

flowing two ways as customers export excess solar energy into the grid. Today, intermittent wind and solar 

PV generation already represents approximately 50% of total South Australian electricity supply3. As such, 

the South Australian market has become an early example of a high penetration variable renewable energy 

system with associated system challenges, including the exit of thermal synchronous generation which 

leads to lack of inertia and other system security issues, and an increased reliance on the Heywood 

Interconnector. In-order for significant further variable renewable energy capacity to be added in South 

Australia, some combination of suitable dispatchable power generation is likely to be required, such as 

additional peaking generation, demand response, storage or interconnection capacity. Understanding the 

role which distributed energy resources (DER) can play in enabling a more flexible solution to balance the 

electricity system is critical, whilst driving towards a high renewable energy future. DER encompasses a 

range of devices connected to the low voltage distribution network which could include solar PV, inverters, 

energy storage systems, electric vehicles, home energy management systems and other controllable loads.  

Distributed energy resources can store as well as generate electricity which enables modification of the 

customer load profile. When aggregated and orchestrated over large numbers of resources, this creates a 

Virtual Power Plant (VPP). VPPs involve a network of DER, most commonly solar PV and energy storage 

systems, or controllable loads that can be orchestrated to generate, store or feed energy into the grid. VPPs 

represent a new and flexible technology with the potential to help address emerging system constraints 

such as those seen in South Australia. When orchestrated in the right way, VPPs have the potential to 

enable customers to access greater value from their DER whilst providing a solution to the challenges of 

operating the future electricity network. 

1.2 Project Overview 

Simply Energy and its project consortium seek to install and deploy 1200 energy storage systems to 

homeowners in South Australia, with an additional 2 MW of commercial and industrial demand response, 

in the creation of an 8 MW VPP which will be integrated with GreenSync’s distributed energy exchange 

(deX) platform to test the capabilities of what a VPP can achieve. Through this combined VPP and energy 

exchange platform, “VPPx” intends to demonstrate a technically capable, and potentially commercially 

viable solution, to assist in the realisation of multiple value streams created by distributed energy storage 

systems, and assist the integration of intermittent renewable energy generation into electricity grids through 

                                                      

1 APVI (Australian PV Institute) (2019) Mapping Australian Photovoltaic Installations. Accessed at http://pv-
map.apvi.org.au/historical#9/-34.9250/138.4827 

2 Electricity Networks Australia (2017) – National Electricity Network Transformation Roadmap. 

3 AEMO (2017) South Australian Electricity Report 
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the aggregated management of DER. The deX platform is being designed to drive the development and 

integration of DER into Australian electricity markets by making them visible and dispatchable. This allows 

for efficient aggregation and co-ordination whilst maintaining, and improving where possible, energy system 

security. 

 

Figure 1 – Integrating Distributed Energy Resources (DER) into the grid 

The integration with deX is aimed to enable access to greater economic value for customers, which will be 

demonstrated in the VPPx project through testing the ability of the energy storage systems to trade in the 

Wholesale Energy Market, the Frequency Control and Ancillary Services (FCAS) Market which balances 

the technical requirements of the electricity systems,  and through the provision of network services 

including deferring network augmentation or alleviating other local network constraints that may occur on 

the distribution network. For distribution network businesses, deX provides them with greater visibility of 

DER on their network than currently available, ensuring maximum penetration of renewables on the grid. 

Development and use of deX will also test the practical roles of the distributed system operator (DSO), 

distributed market operator (DMO) and aggregators in such an environment. 

 

Figure 2 – VPPx overview  
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1.3 Project Objectives 

Simply Energy’s VPPx Project (The Project) seeks to demonstrate the evolution of a VPP based on solar 

generation and energy storage systems installed behind the meter by 1200 customers. The concepts 

explored by the project are of vital importance to stakeholders across the sector and are consistent with 

key findings and recommendations from recent industry reviews including the CSIRO and ENA’s Electricity 

Transformation Roadmap, and the Finkel Review.   

The key objectives of the VPPx project are to improve understanding of: 

• The trial and advancement of technologies, supplying innovative and new business models to the 

market; 

• Customer engagement in a simple and accessible form for what is a new and complex solution 

offering; 

• Customer preferences for VPP settings and engagement levels across different customer types 

and offer options; 

• The magnitude and characteristics of the value streams from different markets (NEM, FCAS, 

Network Services); 

• A detailed view of C&I customers’ preferences and value drivers for participation in a VPP; 

• The technical integration of a distributed energy market platform targeting 1200 residential 

customers; 

• The role and responsibilities of an Aggregator in a distributed energy market including:  

o responding to different market value signals and orchestrating a response from their 

distributed energy resources; 

o communicating to customers about the value of virtual power plant technologies and the 

approach to optimising this value; and  

o responding to customers concerns and queries about the control and optimisation of their 

assets. 

• The role and responsibilities of a DSO in a distributed energy market, including:  

o setting market parameters and constraints; 

o managing risks to the reliability and security of the network;  

o observing and forecasting market behaviours; and  

o providing price signals and assessing the value of a digital DEM platform compared to 

traditional Regulatory Investment Test (RIT) processes.  

• The role and responsibilities of the DMO in a distributed energy market including: 

o enabling access to the marketplace; 

o managing the resolution of conflicts between the physical constraints of the network and 

the response of distributed energy resources to market value signals; and  

o reconciling dispatch of distributed energy resources and authenticating and settling trades. 

• The ability of the distributed energy market platform to support forecasting the impacts of DER on 

the interface between the distribution and transmission systems and on existing energy markets 

(e.g. the wholesale market and FCAS market); and 

• Improved understanding of any regulatory changes required to support customer and system 

benefits from the integration of virtual power plants and distributed energy market platforms. 

The key outputs of the VPPx project are: 

• The establishment of an up to 8 MW VPP; 

• Further development of the deX Platform; and 

• Provision of publicly available information on the activity including benefits and lessons learnt and 

the progress towards more widespread use of distributed energy market platforms and the roles 

and responsibilities of aggregators, distribution system operators (DSO) and distributed market 

operators (DMO). 
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The project has three stages in its development, with this knowledge sharing report reflecting on the 

activities performed and lessons learned during Stage 1 of the VPPx development. At a high level, these 

stages are:  

Stage 1 – Establishment and initial deployment  

Simply Energy and its project consortium will acquire initial residential customers to participate in the project 

and commence installation of residential equipment. This stage will also involve further development of the 

deX Platform and testing of the VPP to provide value streams. 

Stage 2 – Completion of sales and installation 

Simply Energy will further progress acquisition of customers and installation of residential equipment. The 

deX platform will continue to be developed and progressed. Additional demand response packages will be 

targeted to C&I customers. 

Stage 3 – Conclusion 

A five-year monitoring process will be undertaken from the commencement of the project, with a final report 

of findings to be provided. 
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1.4 Review of Stage 1 Objectives 

The key objectives of Stage 1 for VPPx are: 

1. Acquiring residential customers to participate in the project and commence installation of residential 

equipment. 

2. Further development of the deX platform. 

3. Testing of the VPP to provide value streams. 

 

1. Acquiring residential customers to participate in the project and commence installation of residential 

equipment. 

Simply Energy launched the S.M.A.R.T storage offer to eligible customers in SA in May 2018. This includes 

a 13.5 kWh Tesla Powerwall for $7,299 and a 5-year retail agreement. Simply Energy marketed the offer 

across several channels which to date has generated 1137 leads. From these, 42 energy storage systems 

have been sold, of which 14 have been successfully installed (Table 1 – Customer Acquisition Statistics). 

Table 1 – Customer Acquisition Statistics (as of December 2018) 

Customer Acquisition Statistics Number 

Leads Generated 1137 

Quotes Issued 318 

Energy storage system Units Sold 42 

Energy storage system Units Installed 14 

 

The significant effort in developing the product offering and distribution through different market channels 

has generated a significant number of learnings around effective marketing channels and customer 

preferences for investing in energy storage systems and participating in a VPP. We expect energy storage 

system sales to increase as the project progresses, particularly with the introduction of the SA Government 

Home Battery Scheme subsidy and remain flexible in updating the project plan and approach. 

 

2. Development of the deX Platform 

Development of the deX platform is on track. GreenSync and Tesla have worked closely to establish an 

API protocol for the Tesla Powerwall 2’s to connect to the deX platform. The team have successfully shown 

the basic dispatch procedure, as well as an intelligent dispatch procedure which includes the remote 

enablement of DER for FCAS and data for post-event dispatch verification. 

GreenSync are working closely with SAPN in developing a user-interface which provides visibility of DER 

within its network as part of the VPP. In addition, workshops have been performed to bed down the 

parameters and fields required in contracting services from the DER between different parties. 

deX’s development to date has involved 4 showcase events to the VPPx project consortium and industry 

members, including AEMO, AEMC, and ARENA, to demonstrate its progression.   
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3. Testing of the VPP to provide value streams 

Time series data from installed Tesla Powerwall 2’s have shown individual energy storage systems acting 

to optimise customer energy usage, charging from excess solar generated during the day and discharging 

during periods of low solar output. 

 

The VPP has been dispatched in a number of test events to demonstrate its functionality. In all events, the 

systems responded within 1-2 seconds of receiving command signals, providing constant output in line with 

set point changes. These dispatch events have also demonstrated that the units comply with their minimum 

state of charge requirements for participation. 

 

Due to the current numbers of installed fleet size, minimal market benefits have been extracted from the 

VPP to date. The project team are working closely with AEMO to understand the metering requirements 

necessary to participate in FCAS events, in anticipation of participating in one or more FCAS markets. 

Discussions with SA Power Networks are underway in order to understand the potential of the VPP to 

provide network services. Once the VPP reaches sufficient capacity, Simply Energy expects to dispatch 

the VPP in live events to extract value from these sources. 
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2 Current Stage Review 

2.1  Energy Storage System Sales and Installations 

2.1.1 Product Offerings 

S.M.A.R.T Storage offer 

Simply Energy’s VPPx first went to market with its S.M.A.R.T Storage offer in May 2018. The S.M.A.R.T 

offer consists of a subsidised bundled energy storage system and electricity offer to households in South 

Australia with existing solar PV systems. During Stage 1 of the project, the residential home energy storage 

package included: 

• A subsidised (13.5 kWh) Tesla Powerwall AC battery system, including Tesla Energy Gateway 1.0 

and single circuit backup owned by the customer on purchase. The subsidised VPPx energy 

storage system price was released at $7,299 (including GST and standard installation). The Tesla 

Powerwall 2 was chosen as the primary battery supplier due to its strong presence in the 

marketplace and technical support available both locally and internationally. The Powerwall unit is 

available as a single-phase unit, capable of backing up the customer’s home, or selected essential 

loads for use during a blackout and included a 37.8MWh of aggregate throughput warranty from 

the initial installation date;  

• Tesla software app to access energy storage information; and 

• Simply Energy electricity offers: 

o The initial energy market offer from Simply Energy was a fixed $2 per day regardless of 

consumption; 

o Later, Simply Energy introduced a consumption-based market variable rate with a feed-in-

tariff; 

o Both offers have a 5-year term, and the majority of customer chose the market variable 

rate offer. 

Customers who take up the S.M.A.R.T Storage offer could benefit from reduced electricity costs, as they 

should increase the amount of rooftop solar generation consumed by storing solar energy and using it at a 

later time, without which they would be consuming power from the grid. Customers also benefit from backup 

power supply as the energy storage system is capable of backing up either the whole customers home or 

selected essential loads for use during a blackout. 

Participation connects the home energy storage systems to Simply Energy’s VPPx, which provides Simply 

Energy a contractual right to charge or discharge the energy storage system to participate in the wholesale 

market or provide grid services when required. A minimum of 20% of the Tesla Powerwall 2’s storage 

capacity is reserved for backup purposes and therefore energy storage systems that do not meet this 

threshold are excluded for dispatch as part of the VPP.  

Eligibility 

To be eligible for the offer, customers had to meet the following eligibility criteria. 

• The property has a fully functioning and performing solar PV system; 

• The customer owns and lives within the residential premise; 

• The property is within 100kms of the Adelaide CBD; 

• The property has a reliable and continuous internet connection; and 

• The property has an existing smart meter, or the customer agrees to having one installed. 
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2.1.2 Marketing Campaign and Channels to Market 

To acquire customers, the VPPx marketing campaign involved an Electronic Direct Mail (EDM) sent out 

to a population of existing Simply Energy customers that had existing solar PV, and greater than 12 months 

consumption history. This was supplemented by the direct mailout of an information pamphlet (Figure 

3). Other key marketing activities pursued involved: 

• A purpose-built demonstration system that showcased Simply Energy’s VPP concept at the 

Adelaide MBA Building & Home Improvement show (July 2018); 

• Outbound calls and lead generation through Simply Energy’s call centre; 

• Newspaper advertisements; and 

• Third party promotion through websites such as 3quotes and Solar Choice and external 

information on the Australian Renewable Energy Agency (ARENA) website, YouTube and other 

media outlets reporting on the VPPx project. 

 

Figure 3 – S.M.A.R.T Storage Mail Campaign 

As of December 2018, the marketing campaign has generated 1137 leads. A breakdown of the leads 

generated by source is shown in Figure 4. This shows that EDM has been the most effective channel to 

date, generating 41% of leads. This has been supported by leads generated through Simply Energy’s 

website (13%) and traffic via third parties.  
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Figure 4 – Leads generated by marketing channel 

2.1.3 Sales and Installation Metrics in Stage 1 

As of December 2018, from the 1137 leads opened by the sales team, over 300 quotes have been issued 

for customer consideration to participate in VPPx. Progress of sales and installations against project 

milestones is summarised in Table 2. To date, Stage 1 of the VPPx project has resulted in 42 successful 

sales of the S.M.A.R.T storage solution. A delayed start to the project, compounded by various factors 

(explored in Sections 2.2.2 and 2.2.4 – Sales and Installations Lessons Learned) has resulted in lower than 

expected sales for Stage 1. Simply Energy is currently in the process of introducing additional product 

offerings and other changes to project design to increase sales in Stage 2. 

Table 2 - Project sales and installations against project milestones 

Stage/Milestone Sales 
Target 

Sales 
Achieved 

Installation 
Target 

Installations 
Achieved 

Milestone 
Dates 

Milestone 14 N/A  N/A N/A N/A 15th May 2018 

Milestone 2 11 9 0 0 30th July 2018 

Milestone 3 46 22 11 6 15th October 
2018 

Milestone 4 163 42 71 14 15th January 
2019 

 

                                                      

4 Development and launch of marketing materials. 
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2.2 Sales and Installations 

2.2.1 Sales Process 

A dedicated Simply Energy sales team has been established to manage customer sales and customer 

recruitment for VPPx, with technical guidance and site visits being provided prior to installation as part of 

this process. The sales process was found to be relatively complex (compared to conventional sales 

process for electricity) and follows the high-level stages outlined below: 

- An initial consultation following on from lead. 

- Provision of information with customers directed to register on the VPPx webpage. 

- Eligibility requirements check. 

- Follow up consultation and provision of quote. 

- Customer required to send in switchboard photos to determine if upgrade required. 

- Site visit performed by installer (Flex in Stage 1). 

- Final quote issued. 

- Customer acceptance. 

- Installation scheduled. 

2.2.2 Sales Lessons Learned 

The sales and installation teams encountered various challenges throughout the recruitment and 

installation process which has generated significant learnings during Stage 1 of the project. Key lessons 

are:  

There is significant interest in battery storage in the residential market – The volume of leads and 

quotes issued suggest there is interest for energy storage amongst many residential customers. One of the 

primary reasons for this interest is the prospect of having backup supply in blackout situations. In particular, 

there has been significant interest in three phase backup solutions for customer, however, during this stage 

of the project only single-phase backup has been available for customers. 

Cost of storage is a barrier for residential customers - The primary barrier to unsuccessful leads (Figure 

5) was the cost of the S.M.A.R.T product offer (39%). This indicates that even when subsidised, installed 

costs of $8000 for an energy storage system is often higher than what most customers are prepared to pay. 

Anecdotal customer feedback has indicated that $5000 is a more reasonable price point for an energy 

storage system. This issue is further compounded by other competing market offers that include higher 

levels of State or Federal Government subsidies (e.g. AGL VPP, SA Government Home Battery Scheme).  

 

Figure 5 - Common reasons for customers not proceeding 
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Other barriers to customers taking up the S.M.A.R.T offer include: 

• Failed eligibility – A number of customers failed the eligibility requirements to participate in VPPx.  

• Loss of solar Premium Feed-In Tariff (PFiT) – 14% of customer leads chose not to proceed with 

installation of the energy storage system as this would mean they are no longer eligible for PFiT. 

Customers who were eligible for PFiT stand to lose relatively more attractive revenues from 

exporting the solar generated by their existing PV systems (up to 55.3 c/kWh5). It therefore 

becomes uneconomical for these customers to lose their PFiT revenues, in exchange for installing 

the energy storage system being offered.  

• Contract Length – The 5-year contract length was perceived as too long for 7% of interested 

customers. 

VPP sales consist of a lengthy and sometimes complex consultation process - Recruiting customers 

into the VPP involved a lengthier and more complicated process when compared to typical energy sales. 

This often resulted in customer confusion or longer time to decide, thus reducing lead conversion rates. 

Two primary factors contribute toward this: 

1. Simply Energy is selling a technical product and service rather than a commodity; and 

2. The complexity in selling a relatively new and innovative service (i.e. a VPP). 

Typical energy sales consultations for Simply Energy average between 5 to 10 minutes, whereas 

recruitment into the VPP consist of multiple consultations which can take up to 45 minutes. Reasons for 

this lengthy consultation process include:  

• Sales staff having to sell what is in effect a technical product and service instead of a commodity 

sale, which raises a series of technical questions from customers; 

• Explaining government subsidies to customers; 

• Educating customers around the concept and benefits of a Virtual Power Plant. 

In addition, sales consultations are often technical in nature which may require additional technical 

knowledge from sales staff. 

Complications resulting from government subsidies - The combination of pre- and post-election 

announcements during the SA state elections has resulted in competing government subsidies for home 

energy storage systems. The uncertainty during that period of time has resulted in customers putting 

purchasing decisions on hold to determine which offer might provide a better deal. The number of different 

subsidies available for batteries in the SA market has also led to customer confusion in some cases, where 

they are faced with different price points for an identical product. In comparison, VPPx offers have appeared 

less attractive as the SA Government subsidies do not involve an aggregator, whom can exert control over 

the battery while other Federal government subsidies have been higher than that offered by VPPx. 

Government subsidies also have the potential to significantly impact the marketplace, including the impact 

on local product supply chains and installation capacity and quality (see Section 2.2.4 below).  

2.2.3 Installation Process and Typical Installation Configuration 

Once scheduled, the installation process was carried out by Clean Energy Council accredited installers, 

ensuring personnel installing the systems had the necessary licenses, certification and qualifications 

required. Installations were performed in accordance with Tesla’s Australian and New Zealand Installation 

Guidelines and relevant Australian Standards and Regulatory codes and standards. A summary of the 

standard installation process, with configurations or considerations relevant to VPPx, is provided in Table 

3. 

 

                                                      

5 Based on Simply Energy’s current Feed-in Tariff. 
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Table 3 – Standard Installation Process 

Tesla Powerwall 2 installation 
guidelines 

Typical configurations or considerations for VPPx 
customers 

Plan the installation site 
• Whether to be floor or wall mounted. If floor-

mounted, it must also be anchored to an adjacent 
wall. 

• Avoid installation in locations that are exposed to 
the sun for extended periods of time. This raises 
the temperature above the ambient temperature. 

range (0 to 30℃), which can impact battery 

performance. (Note: Temperature rise in this 
instance is not a safety risk). 

• Ensuring the Backup Gateway is hardwired to the 
customers router as per Tesla installation 
guidelines. 

Transport and unpacking 
• Taking adequate care when lifting, transporting and 

unpacking the Powerwall. 

Mounting 
• When mounting, ensure adequate clearance 

required for installation, cabling and airflow. Follow 
guidelines based on type and number of fasteners. 

Connection of Powerwall and Gateway 
• Following cabling and connection guidelines for the 

installation of Powerwall and Gateway devices. 

Power Connection 
• Connect electrical service form the service inlet or 

main switchboard. 

Install Energy Metering 
• Installation of energy metering devices for the 

storage unit. 

Home Backup 
• Whole-Home or Partial Home backup (dependent 

on configuration) 

Commissioning 
• Energy storage unit is tested and commissioned by 

installer. Unit must be connected to the internet to 
undertake commissioning. 

Customer Demonstration 
• Demonstrate capabilities and safe use of the 

storage unit (including outage simulation to show 
backup loads still being powered). Education on My 
Tesla app to customers and handover of 
documentation. 

Simply Energy’s Building Works Supervisor (Licenced Electrical Contractor and Building Licence holder) 

audited the installations to determine installation quality, adherence to industry standards and capture 

customer experience post installation, with the provision of an audit report for each installation. 
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2.2.4 Installation Lessons Learned 

Importance of site inspections before installations – Site inspections pre-installation have revealed 

various issues that would not have been discovered otherwise, demonstrating the importance of site 

inspections before proceeding with a final quote in setting customer expectations regarding price and 

timeframes for installation. A common example would be the requirement for a partial or full switchboard 

upgrade. 

Additional installation costs – Partial or full switchboard upgrades have been a common requirement for 

most installations. This can increase the installation costs by $500-$2500, deterring customers. In addition, 

Powerwall 2 installations can also require additional costs for wall-mounting or bollards for garage 

installation. 

Historical Installation issues – In many cases, it was also found that historical installation issues relating 

to existing solar PV systems needed to be rectified before energy storage system installations could 

proceed. This increased costs and caused delays in energy storage system installations for VPPx 

customers. Delays are often caused by difficulty in getting solar PV installers to return to customers’ sites 

to rectify historical solar PV installation issues. Installers are more focused on delivering new installations 

as opposed to rectifying past installations, which further delays the energy storage system installation 

process where issues exist. 

Availability of installers in South Australia – Due to current high demand for solar PV installers in South 

Australia (and neighbouring Victoria), it is often difficult to secure installers for a retrospective energy 

storage system installation as energy storage system installations typically take similar timeframes and are 

not as profitable. Recently announced government subsidies have also compounded installation supply 

chain issues.  

Effects of outsourcing – The out-sourcing arrangements for installation via a third-party provider also 

meant that communications between multiple parties is indirect. This has caused delays in managing a 

challenging supply chain.  

Customer Feedback – Customer experience of the installation process was mixed and included delays, 

missed appointments, lack of correct handover procedure, installers not downloading and demonstrating 

the Tesla App and installation problems resulting in commissioning delays.  

 

2.2.5 Key Health Safety and Environment (HSE) Learnings 

Post-installation site audits have uncovered a number of common issues with energy storage system 

installations. These learnings will be taken forward for future installations and include: 

• Direction of the monitoring current transformers reversed; 

• Labelling of isolators, energy storage instructions and switchboards not complete; 

• Poor selection of the location for the Energy Storage device;  

• Lack of mechanical protection for the Energy Storage device when installed in garages; and 

• Wi-Fi connection between the gateway and customer routers used – Tesla and SE scoped ethernet 

cable between the gateway and the router. 

The above items were easily rectified; however, it did mean the installers had to return to the site, impacting 

the customer experience. Quality calibration sessions between the quality managers and the installers have 

improved the quality of the installs. 

It is important that installers follow the standard guidelines to ensure energy storage system are correctly 

installed and the customer handover is completed. 
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2.3 Functionality and Performance 

2.3.1 Individual Performance 

The energy storage systems (i.e. Tesla Powerwall 2), are configured primarily to maximise customer 

savings and prioritise backup supply. Under normal operation, the batteries are charged during the day 

using excess solar energy, discharging at night to reduce grid import. All installations to date have been 

operating as planned. Figure 6 displays time series data for one installation ‘Site 27’. Data is provided at 

15-minute intervals, with a representative one-week dataset (18th to 25th October 2018), extrapolated from 

two months of time series data post-installation. The time series below shows solar PV output (kW) in 

yellow, the battery storage capacity (kWh) in blue, battery power in green (with negative import values 

representing battery charging and positive values battery discharge), and net household load in grey (kW) 

(with negative values representing export to the grid, and positive values import from the grid). 

 

Figure 6 – Individual energy storage system performance showing (a) Weekly time series (b) Typical daily site profile 
for selected day (22 October 2018) and (c) Day with low solar PV output (18th October 2018) 
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Weekly time series data (Figure 6 a) shows a clear diurnal cycle, which is largely representative of the 2-

month observation period. A typical daily profile at this site (Figure 6 b) shows the battery charging to 

capacity over a 3-4 hr timeframe between the hours of 9AM-12PM where solar PV output is high. As solar 

PV output diminishes, the battery discharges overnight to minimise grid consumption, recharging at the 

start of each diurnal cycle. The net household load at this site is typically negative, with the battery working 

in combination with solar to limit the amount of electricity drawn from the grid. At this site the customer 

exports energy to the grid on 90% of days over the observation period.  

Only on a limited number of days is energy import from the grid observed. As shown in Figure 6 (c) limited 

PV output combined with potentially higher household consumption limit charging of the battery to ~40% 

capacity, which is then insufficient to sustain overnight usage. These occasions are limited over the current 

monitoring period, with the battery storage at over half capacity for more than 75% of the time. At no point 

in the time series was the energy storage system seen to charge from the grid. 

The individual energy storage system performance results thus far show increased self-consumption of 

solar PV and some days with zero or negative grid import. It must be noted that this is for a selected 

customer only and that the net load of other customers will depend on each customer’s electricity usage. 

This data is also over spring when the solar to load ratio is highest. The project will look at how the energy 

storage system performs with seasonal variability as it progresses. 

2.3.2 VPP Functionality and Performance 

Test Dispatch Event 

A VPP fleet dispatch test on an aggregated 3 energy storage systems was scheduled for the evening of 

the 6th December (4:30 PM to 6:30 PM). The aim was to test the aggregate energy storage system 

performance and capability of a subset of the installed fleet of the VPP to respond to commands, following 

a period of high daytime temperature during which there was competing load from air conditioning and 

cooling systems within the home (Figure 7).  

 

Figure 7 – Fleet Dispatch Event showing (a) aggregated energy storage system power output and (b) aggregated site 
load 
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All energy storage systems responded to the dispatch event with rapid response times (< 2 seconds). Two 

of the batteries maintained an almost constant discharge for the event duration and remained unimpacted 

by the variable site loads. Although respondent to the event signal, one of the batteries reached its minimum 

reserve level shortly after being dispatched, disconnecting from the scheduled event to reserve energy for 

customer backup power. This demonstrates the compliance of these energy storage systems with the 

minimum reserve level limit.  

 

Set Point Change Event 

A set point change dispatch event was conducted on December 21st, 2018 (AEST) from 08:30 AM to 08:40 

AM, to demonstrate the response of the aggregated energy storage systems to a set power discharge 

during dispatch. Aggregated power data for the 3 energy storage systems is shown in Figure 8. 

 

Figure 8 - Aggregated energy storage system response to set point changes 

At 08:30 AM, three energy storage systems were sent a dispatch signal to provide 3 kW output per system 

(Event 1). This is observed in the rapid response of the batteries (< 1 seconds) to the set-point change, 

with an aggregated output of 9 kW.  

At 08:35 AM, the three energy storage systems were sent a dispatch signal to provide 5 kW output per 

system (Event 2). This is demonstrated through the rapid response of the batteries (< 1 second) to the set-

point change, with an aggregated output of 15 kW. The energy storage systems return to normal operation 

simultaneously, within 2 seconds of the dispatch event ending. 

The dispatch events are punctuated by minimal noise and variance, with 1 second interval readings within 

0.5% of the desired set point changes for both events. 

The sites also recorded 1 second interval data for both frequency and site load, however no set point 

frequency tests have been performed to date. A high-speed meter capable of 50 millisecond data is 

intended to be installed at this locality as the project progresses. 
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The dispatch events therefore demonstrate: 

1. The capability of the energy storage system to be discharged in co-ordination to access potential 

value streams such as wholesale or network value, should this be available (in this case, as it was 

a test event, no wholesale, FCAS or network value was transacted). 

2. The energy storage systems are capable of providing 1-second interval data, which includes 

measurement of frequency. This is within the FCAS evidencing requirement (4-seconds or less) 

for slow raise, slow lower, delayed raise and delayer lower services. 

3. The state of charge of the energy storage system prior to being discharged is an important 

consideration in operating the VPP. 

4. The capability of the energy storage systems to withdraw from the VPP event to maintain reserve 

power for customers. 
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2.4 deX 

2.4.1 Architecture and functionality 

The VPPx Project includes significant effort to develop the decentralised energy exchange (deX) platform 

for South Australia and integrate it with the VPP to transact value and provide system visibility and co-

ordination functions. Three product layers underpin the platform (Table 4). 

Table 4 – deX Product Layers 

deX Product Layers Explanation 

 

deX Connect allows DER assets to register and communicate with 
deX via open-access APIs. This allows multiple technology vendors 
to integrate with deX. 

 

deX Vision is composed of two primary systems: 

• deX visibility provides Distribution Network Service 
Providers (DNSPs) and system operators with visibility of 
the location, performance and technical characteristics of 
DER (including historical, present and future operational 
behaviour) as well as contractual parameters.  

• deX mediation allows system operators to intervene in 
market dispatch and prevent DER operation from causing 
the power system to exceed its technical limits. 

These two functions assist system operators and DNSPs to 
operate, manage and plan the power system.  

 

deX Markets allows contracts to be published and market 
participants to view these contracts.  

Various participants interact with the deX platform. As this stage in development, key roles in the deX 

platform with the relevant participants specific to the VPPx project are shown in Table 5. 

Table 5 – Key roles in the deX platform 

Role Explanation VPPx Participant 

Aggregator  This is an entity who has the contractual right to 
request DERs to dispatch. In this project, the 
aggregator will use GreenSync VPP.  

 

DER Operator This is the entity with direct control of the DERs and 
communication with deX. In the case of VPPx, Tesla 
Powerhub is the DER Operator for Powerwall 2’s that 
have been installed to date.   

Distributed 
Energy Resource 
(DER) 

This is the physical DER which can be controlled via 
the DER Operator. To date, VPPx fleet consists only 
of Tesla Powerwall 2’s.  
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Role Explanation VPPx Participant 

Distributed 
Market Operator 
(DMO) 

Manage the platform to ensure that participants meet 
registration requirements, information transparency, 
dispatch reconciliation and market settlement. 

This role will be explored 
by the VPPx project but 

there is currently no entity 
nominated as the DMO. 

Distribution 
Network Service 
Provider (DNSP) 

The Distribution Network Service Provider owns and 
operate the low voltage distributions system, with 
responsibility for ensuring the distribution network 
meets the required technical standards. The DNSP 
can leverage the deX platform to procure network 
services from DERs. 

 

Distribution 
System Operator 
(DSO) 

The DSO is a new concept, introduced in response to 
the increased complexity of operating the distribution 
system in a high DER environment.  While the full 
scope of DSO functions and the entity responsible is 
currently a matter of industry debate, for the purpose 
of the VPPx Project, the DSO is responsible for 
providing technical boundaries within which the 
market will operate, acting as a mediator of DER 
dispatch. SA Power Networks (SAPN) will act in the 
role of the DSO. 

 

Australian 
Energy Market 
Operator (AEMO) 

The organisation responsible for operating the 
national electricity market (including FCAS markets) 
and responsible for power system security. AEMO 
interfaces with the project through both the VPP’s 
energy and FCAS market value streams, and through 
its DER visibility and mediation requirements to 
manage system security. 

 

 

2.4.2 deX development status and performance 

To date, over 11,000 development hours, in combination with several workshops and showcase events 

aimed at innovating and fostering collaboration between the project consortium and others (GreenSync, 

Simply Energy, AEMO, SAPN and Tesla), have driven prompt deX development. The focus of GreenSync’s 

work in Stage 1 has been on establishing end to end system integration, including: 

• registration of the Powerwalls within the deX Platform through integration with Powerhub (Tesla 

Powerwall software) via development of an Application Programming Interface (API); 

• developing the requirement of a network interface to give SAPN visibility of energy storage system 

units; and 

• demonstrating capability through basic wholesale dispatch of the fleet and development for 

advanced dispatch in anticipation of FCAS capabilities.   

Four stages of deX development have been completed to date, with the key progress against the deX 

layers, and use cases for the Aggregator (Simply Energy) and DSO (SAPN) shown in Figure 9. 
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Figure 9 - Development of deX platform integration to date 

A brief overview of these stages follows. 

 

Stage 1 - Basic Dispatch  

Stage 1 involved providing a VPP Overview for the project consortium in addition to demo training on the 

VPP software (including a live demonstration of the VPP portfolio software). Workshops between project 

teams were used to construct a preliminary system architecture for both visibility (giving SAPN visibility of 

DER), and mediation functions (ensuring DER behaviour remains within the limits of the power system).  

Showcase Event (23 March 2018): Platform functionality was demonstrated to the project consortium. 

Stage 1 delivered on time and on budget.  

 

Stage 2 – DER Registration (deX Connect) 

The project team successfully developed an API between Tesla’s Powerhub software and the deX 

marketplace, enabling the Tesla Powerwall 2 to be controlled from GreenSync VPP platform via the deX 

marketplace.  The project team also undertook ongoing development of the deX platform to meet network, 

residential customer and Simply Energy requirements and technical functionality. This involved identifying 

key data requirements, such as NMI and battery serial numbers, and the best method of obtaining them to 

allow for successful device registration.  

Showcase Event (15 June 2018): GreenSync demonstrated the dispatch of a Tesla battery from 

GreenSync VPP. This demonstration involved a dispatch signal being sent from the VPP platform to the 

Tesla Powerwall 2 via deX. Live meter readings from the battery were then viewable in VPP, via the deX 
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platform. GreenSync also demonstrated the DER Registration Business process to the project consortium, 

explaining how a DER becomes registered in deX. Stage 2 delivered on time and on budget.  

 

Stage 3 – DSO Visibility 

In Stage 3, a custom developed DSO visibility user interface specifically designed for SAPN was completed. 

deX Visibility interfaces with deX marketplace to obtain standing data for DERs in the Simply Energy VPPx 

within the SAPN network. This user interface allows the network operator to monitor DER activity along 

with other important information pertaining to the location of the DER on the network. Information such as 

dispatch events, site load and solar PV generation data can be viewed and reported on via this visibility 

tool. SAPN and GreenSync have worked closely on this development, with SAPN providing feedback to 

inform future development and maintenance.  

In addition, workshops with Simply Energy and SAPN to define the functional and technical foundations for 

contracting DER’s with the Network operator and retailer have been held. These sessions have worked to 

bed down the parameters and fields required in the contract as well as the business rules around 

contracting between DSO and retailers. Stage 3 delivered on time and on budget.  

Showcase Event (27 September 2018): A showcase event was conducted to display visibility of DER 

connecting to the network and functionality within the software. The types of data identified as important 

include:  

• Standing data – Technical: non-measurable information which is not updated frequently (typically 

with contract or DER changes). Examples include NMI, DER specifications (e.g. electrical 

characteristics, technical characteristics and settings). Currently visible in deX visibility.  

• Standing data – Contractual: all contractual information where relevant to power system 

operations/planning (excluding commercially sensitive or person identifiable information). 

Examples include contract ID, connection agreement, contractual limits on DER capability.  

• Measured real-time data: measured real-time information about the DER and its present operation. 

Examples include DER output or consumption of active and reactive power (kW, V, A), grid 

measurements (voltage, frequency) and DER status (state of charge). Currently visible in deX 

visibility.  

• Forecast data: forecast behaviour of the DER, which could be due to decisions the DER is making 

itself (e.g. site optimisation) or from decisions of aggregators which have contractual control over 

some aspect of the DER. Examples include forecast output (voltage, current) and available 

capacity. 

 

An extract of data from the deX visibility interface available to SAPN is shown in Figure 10. This includes 

aggregated battery and site load across the VPP during a dispatch event on 24th January 2019. This 

dispatch event was during a period of consecutive hot days, with high spot market prices. The data shows 

the scheduled charging of the battery fleet between 08:00 AM – 2:00 PM, and scheduled discharge between 

4:00PM – 6:00PM. The event further demonstrates the response of the VPP in response to dispatch 

instructions, and importantly, that this information is available to SAPN to monitor DER activity on the 

distribution network. 
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Figure 10 – Battery (A) and site load data (B) available to SAPN through deX’s visibility interface, demonstrating 

scheduled battery charging and discharge after a period of consecutive hot days 

 

Stage 4 - Advanced Dispatch 

Stage 4 focused on adding two new capabilities to VPPx:  

1. The ability to respond to the FCAS contingency market, and  

2. The ability for VPP to automatically select DER for dispatch from a list of DER. This is called 

Intelligent Dispatch.  

FCAS 

This phase involved workshops and methodology discussions focused on the processes to respond to and 

requirements to verify FCAS events. This included discussions with AEMO to understand the requirements 

for participating in FCAS markets, with a focus on contingency FCAS. Key AEMO guidelines for DER 

participation in FCAS events are: 

• At least 1 MW to be available in each price band; 

• Must respond to one or more of 6 second, 60 second and 5-minute raise and lower markets; 

• A high-speed meter per MW per technology type; and 

• 1 second data required for FCAS events evidencing.   

In VPP, FCAS capability development involved:  

• Using FCAS forecast pricing, released by AEMO, to enable eligible Tesla Powerwall 2’s 

automatically;  

• Visibility of DER’s that are FCAS-enabled in GreenSync’s VPP platform;  

• Batteries that are enabled for FCAS mode then dispatch as required when frequency disturbance 

occurs. Decision to dispatch is made at DER level; and   

• Gathering 1-second data from batteries via Powerhub and high-speed meter data by Simply 

Energy. Data is provided to AEMO to complete FCAS verification and approval.  

Intelligent Dispatch  

The aim of intelligent dispatch is to create a way for VPP to automatically select DER for an event, with the 

aim of reducing cognitive load for traders.  

Several workshops were held between Simply Energy and GreenSync to define the functional requirements 

and priority for intelligent dispatch. This functionality has been developed to; 
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• Allow traders to define a dispatch objective in terms of aggregate output power and duration;   

• Select energy storage systems that meet the dispatch objective without exceeding contracted 

charge and discharge energy limits; 

• Select only energy storage systems which have sufficient stored energy to participate for entire 

dispatch event duration; and 

• Select the energy storage systems in a way that they are used fairly across the VPP. 

The development of this functionality was accompanied by development of suitable processes for FCAS 

evidencing. The project team are currently working with AEMO to resolve the requirements for the VPP to 

participate in the FCAS market, as well as the potential for AEMO’s platforms to interface with the deX 

Platform. Stage 4 delivered on time and on budget.  

Showcase Event (12 December 2018): A showcase event was conducted to provide an overview and 

demo of the FCAS dispatch and current information processing for evidencing purposes, as well as deX’s 

potential to provide intelligent dispatch, the selection and orchestration of DER, accounting for contractual 

and hardware limitations, to produce a desired aggregate outcome. 
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2.5 Project Media 

VPPx was launched through a ministerial government release on March 28th, 2018. VPPx has featured in 

several media articles. This has also included extensive information on the Simply Energy website6, in 

addition to an educational and promotional video released on YouTube, which received over 66,000 

views. 

• Ministerial release: http://www.environment.gov.au/minister/frydenberg/media-

releases/mr20180328.html  

• ARENA website: https://arena.gov.au/news/simply-energy-build-8mw-virtual-power-plant-adelaide/ 

• ECO Generation Magazine: http://www.ecogeneration.com.au/pdf/ECO_OCT_2018_web.pdf  

• Energy Source and Distribution Magazine: https://www.esdnews.com.au/simply-energy-build-8mw-

virtual-power-plant-adelaide/  

• ENGIE Media Coverage: https://innovation.engie.com/en/innovation-trophies-2018/the-simply-energy-

virtual-power-plant-vppx-project/9761 

• PV Magazine Australia: https://www.pv-magazine-australia.com/2018/03/29/adelaide-to-get-8mw-

virtual-power-plant/  

• RenewEconomy:https://reneweconomy.com.au/simply-energy-chooses-tesla-for-8mw-adelaide-

virtual-power-plant-77170/ 

• Renewables Now: https://www.renewablesnow.com/news/arena-backs-8-mw-virtual-power-plant-in-

adelaide-607108/  

• Sustainability Matters: https://www.sustainabilitymatters.net.au/content/energy/news/second-virtual-

power-plant-coming-to-adelaide-1422076703  

• Utility Dive: https://www.utilitydive.com/news/simply-energy-to-develop-8-mw-virtual-power-plant-in-

south-australia/520300/  

• Renewables Now: https://www.renewablesnow.com/news/arena-backs-8-mw-virtual-power-plant-in-

adelaide-607108/  

 

Figure 11 – Simply Energy’s S.M.A.R.T Storage YouTube video 

                                                      

6 https://www.simplyenergy.com.au/energy-solutions/battery-storage/ 
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