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Purpose & Scope  

The purpose of the Project is to undertake a residential electric vehicle (EV) managed charging trial 
involving 176 EVs in ACT, Victoria and Tasmania.  
 
The Project aim is to understand the impacts of EVs on the electricity system, consumer willingness 

for third party control and to demonstrate how Distribution Network Service Providers (DNSPs) can 

play a direct role in EV charge management and as a result lead to a material advancement in their 

preparedness for the impacts of EVs on the electricity system. A greater appreciation of the costs and 

benefits of managed charging is expected to enable DNSPs to justify future expenditure and improve 

network infrastructure utilisation.  

Jemena (Victoria) (the Recipient) will lead a consortium of five DNSPs consisting of Jemena 
(Victoria), AusNet Services (Victoria), United Energy (Victoria), TasNetworks (Tasmania) and 
Evoenergy (ACT), that aims to demonstrate the role DNSPs can play in directing EV charge 
management based on real time network conditions and the potential impact it may have on network 
operations going forward.  
The Project will recruit 176 new and existing EV owners in total across the DNSP network regions to 
participate in the trial, with JET Charge installing smart EV charging hardware or control boxes at 
each participant’s home. The participants will be sourced from the DNSPs (via social media and direct 
customer engagement), JET Charge (via its existing customer base) and EV manufacturers (at point 
of sale). Participating DNSPs have jointly agreed to keep the customer experience consistent for all 
176 participants on the trial, and not vary the incentive structure by individual DNSPs. This will enable 
the trial to be more transparent and open with customer engagement across all networks via a single 
digital interface and communications platform.  
 
The DNSPs will install additional equipment to monitor the impact of the EVs response to various 

network conditions in real time. The DNSPs will test and communicate various network conditions via 

‘operating envelopes’ to JET Charge as the aggregator which will send signals to the charging 

infrastructure to manage EV charging, balancing both the DNSP requirements and consumer 

expectations. JET Charge will communicate directly with consumers via an SMS solution. In the event 

that real constraints do not occur, the Project will simulate artificial network constraints to determine 

how much location and time specific load reduction can be achieved and therefore forecast the likely 

impact of EV charging on network infrastructure. 

 

The purpose of this report is to share  lessons learned by Jemena and partners DNSP’s during phase 
2 of the project which include: 
 

• Lessons on establishment of aggregation software platforms and testing, including the standard 
based approach adopted by DNSPs to communicate operating envelopes to JET Charge.  

• Lessons on installations at customer premises, including any technical, logistics, health & safety 
and social/customer issues.  

• Customer preferences survey results. This survey will be conducted before the trial takes place 
and will collect information such as vehicle data, ownership status, customer billing plan, EV 
charging bill per month, driving patterns, customer preferences for charging and proposed 
intervention etc. These factors will be useful in developing a more complex optimisation engine in 
the future to allocate spare network capacity among the EVs (simple allocation function proposed 
for the trial).  

• Lessons on network sensor installation. Sensors will be installed at some locations to monitor 
network conditions dynamically. This will be necessary to forecast available capacity for EV 
charging. Lessons learnt will include how many EV owners are supplied by a single transformer 
(across different post codes) and also the challenges faced to install monitors i.e., technical, traffic 
management etc.  
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Definitions Abbreviations and Acronyms 

Term Definition 

DNSP Distribution Network Service Provider 

EV Electric Vehicle 

EDGE Energy Demand and Generation Exchange – A joint project between 

AusNet, Mondo and AEMO 

PQ Power Quality (Referencing Power Quality Data – voltage and current) 

THD Total Harmonic Distortion 

CEOT Customer Energy Operations Team (The AusNet Control Centre) 

HV / LV High Voltage / Low Voltage 

AWS Amazon Web Services 

API Application Programming Interface 

MQTT Message Queueing Telemetry Transport, a lightweight, publish-subscribe 
network protocol that transports messages between devices 

RF Radio Frequency 

FOLCB Fused Overhead Line Connection Box 

REST Representational State Transfer, in this case referring to a REST API (an 

API that conforms to the constraints of REST architectural style) 

AMI  Advanced Metering Infrastructure 

EDC Electricity Distribution Code 

ABC Aerial Bundled Cabling 

 

 

 EV Customer Acquisition and Trial Registration 

 

Since the public announcement of the EV Grid trial in February 2021, we received just over 600 

expressions of interest (via registrations on the EV Grid website).  

Just over 100 initial registrations weren’t eligible, as their residential property wasn’t within one of the 

five participating electricity distribution networks. A few were commercial properties, which are out of 

scope of this trial. 

No paid advertising was used. Instead, awareness was primarily driven by media releases that were 

picked up by local media in each participating state (VIC, TAS, ACT), followed by direct engagement 

with EV Owners Groups, like the Tesla Owners Club of Australia (TOCA) and Nissan Leaf Owners 

Australia on Facebook.  JET Charge also emailed about 2,000 of their EV customers. 
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Data captured from the initial trial registration included demographic information, vehicle make/model, 

households with solar and/or battery storage, and if they had off-street parking. 

Expressions of interest for the trial closed at the end of May 2021 and each electricity distributor then 

went through a screening process to select their participants who met the requirements for a Standard 

Install (from a desktop assessment). 

The following month, JET Charge began contacting selected participants to book installation 

appointments, with the first charger installed on the 17th of June 2021. 

 

Customer Registration  

Whilst we had a very successful recruitment campaign for the EV Grid trial, we definitely had some 

challenges onboarding customers to the trial in 2021. 

 

• Victorian Government Gazette  

The first major setback was in Victoria, where the Department of Environment, Land, Water and 

Planning (DELWP) released a Gazette regarding the Advanced Metering Infrastructure  (AMI) Tariff 

Order on the 16th June 2021. 

The new Tariff Order essentially mandated any Electricity Distributor who becomes aware of a 

residential household having a Dedicated EV Charger installed (defined as 3.6kW or greater) must be 

on a Time of Use (ToU) network tariff.   

Of the 23 selected Jemena participants, 16 were on a Single-Rate network tariff (70%). Therefore, we 

urgently needed to contact these participants to let them know that if they installed the charger with a 

rate of charge exceeding 3.6kW, they would need to be migrated from their Single-Rate tariff to the 

ToU network tariff. 10 out of the 16 participants elected to be switched to the ToU network tariff, 5 

were happy to have the maximum rate of the charger reduced to 3kW (so they could remain on the 

Single-Rate network tariff) and one participant opted out of the trial. 

 

• COVID-19 Government Lockdowns 

After navigating our way through the newly introduced government regulation on Dedicated EV 

Chargers in Victoria, we then faced into a wave of state-based COVID-19 lockdowns in the second 

half of 2021. 

These lockdowns paused installations in both the ACT and Victoria. However, the silver lining was 

that TasNetworks were able to continue with their 22 installs, which were all fully installed by the end 

of September 2021. 

Jemena were able to install 14 of their participants in June and July, before the Victorian lockdown 

was imposed. 

By the end of October, most lockdown restrictions were lifted and installations resumed in November 

2021. 

 

• Omicron Outbreak 

In November and December we managed to install 42 chargers in participant’s properties. However, 

the first few week’s of January saw the introduction of the Omicron Outbreak. This forced some 

participants back into isolation, as well as a few installers. 
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Installation appointments were also pushed back due to people taking extended leave over the 

summer break. 

Installs resumed later in January with the bulk of the remaining charger installs being completed in 

February and March 2022. 

The table below shows the original targets by electricity distributor and their respective registrations, 

acceptance (Signed), and installations. We managed to get 170 installed, only 6 short from the 

original target. However, there are still two more Evoenergy customers who are in the process of 

being onboarded, so we expected to reach 172 (98% to target). 

 

 

 

• Further Challenges experienced by the DNSP 

Each of the DNSP’s recounted challenges signing on  EV customers that registered for the trial below 

are some examples of those challenges; 

• One of the customers, who was offered a place in the trial, rejected after discussing with Jet 
Charge and determining that the charger wouldn’t be faster than the solution he currently has. 
We should have included a question in the questionnaire to find out more details about any 
charger that the customers already owned.  

• Another customer decided not to participate after receiving the offer as the installation would 
cost him an additional $2200 and potential usability issues with the charger. The additional cost 
estimate was not evident until Jet Charge assessed the customers installation, so this issue 
may only appear on a case-by-case basis. 

• All customers were homeowners except one who was a tenant. We had to ask him to get written 
approval from the owners – which he had obtained and provided us.  

• 6 customers did reach out to find out if they were selected for the trail after providing information. 
This was likely due to the lengthy assessment and selection process. 4 customers emailed 
regarding determining date of install for the charger as a clear time frame had not been given. 
Not expressly displeased but indicated that there was a long period without communication, 
scheduling  charger install dates were heavily impacted Covid 19 lockdown restrictions in 
Victoria in 2021. 
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• Customer acquisition proved difficult for United Energy as the time between the  initial callout 

for interested parties and communicating back to them was significant. Registering the final 

participants proved challenging, despite reaching out to the original group to see if we could 

gain any extra participants, we heard little feedback and only managed to gain a few more 

registrations. We sent emails through the Swift platform and through our direct emails. We 

also rang customers on their numbers to discuss. What helped with our registrations was 

going directly to people within our company or within the other DNSP’s to see who owned an 

EV and if they would be interested in taking part in the trial. A similar tactic was used across 

DNSPs across the EV Grid Working Group where DNSPs has interested parties from their 

companies, that were located in another DNSPs jurisdiction, that wanted to partake in the 

trial.  

 

 

Customer Onboarding Survey – (Preliminary results) 

As part of the recruitment process, participants who were selected and officially signed up to the trial 

(agreeing to the trial terms and conditions) were sent an onboarding survey after their charger was 

installed. 

The onboarding survey was sent via email from our research partner, Sagacity Research, and was 

incentivised by $10 per participant via EV Grid Rewards. The survey took about 10-15 minutes to 

complete and included a mix of background questions (pre-trial) and EV Grid trial-related questions. 

The survey results and insights are currently being compiled by our research partner. 

The survey response rate was outstanding, with over 90% response rate. 

Here are some of the main findings from the onboarding survey: 

- 56% purchased their EV outright (26% via loan)  
o 87% said it was their first EV 

 

- The strongest motivator for buying an EV was to benefit the Environment (79%), followed by a 
like for New Technology (47%)  

o The biggest concerns were the Driving Range and ability to charge from home 
 

- 40% already had a dedicated home charger installed  
(half, 49%, of whom said it came with the car) 
 

- Convenience was the most important consideration when choosing where and how to charge 
their EV  

o 80% said they mostly charge their EV at home 
 

- 34% always plug their EV into the charger when they’re home, most others (49%) once or 
twice a week. Only 2% never charged at home (before the trial) 
 

- Just a quarter (27%) charge their EV to 100%, with most (58%) opting for between 75% and 
99%  

o Most EVs take up to 10 hours (28%) or 5 hours (39%) to charge 
 

- More than half (53%) had setup a schedule to charge their EV  
o 49% had an Energy Monitoring device installed 

 
- A third (35%) know exactly how much it costs to charge their EV 

o While 56% have a rough idea, and only 1 in 10 (9%) have no idea 
 

- Just over half (54%) are on a Time of Use (ToU) tariff  
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o With 90% stating that this influences when they charge their EV 
 

- 72% have rooftop solar installed on their home  
o Most (73%) state that this influences when they charge their EV 

 
- 53% find the opportunity to use their EV to power their home ‘extremely appealing’ (rated 10/ 

10)  
o 1 in 6 (16%) find the opportunity to allow their electricity distributor to remotely control 

their EV charging ‘extremely appealing’ (rated 10/ 10) 
 

- 81% of EV Grid participants are Male 
 

- Majority of EV Grid Participants are aged between 36-55 (59%) 
 

- 72% work full time (15% are retired) 
 

- 33% have a household income over $200,000  
o 23% over $250k 

 

• EV Grid Rewards 

Participants in the trial have received a login to our EV Grid Rewards portal, which is managed by our 

rewards partner, iGoDirect. 

Rewards can be earned during the trial by completing surveys and for participation in special Demand 

Response and Solar Soak events. 

Participants will be able to redeem their rewards 3 times during the trial, and will have the choice of 

converting the amount into a Digital Visa Card, or donating it to one of the three listed charities. 

Once we start to get insights into how participants use their rewards, we will include these in future 

lessons learnt reports. 

 

 

 

 

Hardware installation 

 

Network Sensors - Jemena 

 
This section provides the lessons learned on network sensor installation and includes:  

• Sensor selection and procurement  

• Site selection  

• Risk Assessment and Field Technical Change  

• Installation guidelines and design  

• Manufacture, Installation and Commissioning  
 
During feasibility investigations for installing sensors, 3 quotes were received to provide network 
sensors.  Following a procurement process, Dynamic Ratings TTM Wireless Sensor was selected as 
the preferred device.  
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The sensor was offered as IP66 pole-mount for installation on distribution substations and other outdoor 
applications, supplied with 6 mm2 XLPE aerial bundled cable (ABC) and 100 mm Rogowski coils. 
External fusing was used to supply the device via a Fused Overhead Line Connection Box (FOLCB) 
fitted with 20 Amp fusing. The device itself was provided on an aluminium bracket that can be attached 
to the pole using standard stainless-steel bands.  The monitors were supplied as a pre-wired kit, ready 
for installation.   The sensors are headless sensors that wirelessly connect to Dynamic Ratings (DR) 
data collection and device management platform. For this project, the cellular option (LTE-M), using DR 
provided industrial M2M SIM cards that provide local roaming and remote connectivity management 
was used for communication of data. During commissioning as soon as the device is powered the data 
flows back to the software platform.   

  

Figure 1. Dynamic Ratings TTM Wireless Sensor 

 
The following criteria was considered for selecting the preferred distribution transformers to install the 
network sensors.  

 

Criteria  Comment  

More than 1 trial EV connecting to 
Distribution Substation (DSS)  

Preference would be given to DSS where there was more 
than 1 EV on the trial connecting to the DSS.  As customer 
acquisition progressed this criteria was removed as all 
participants were on a 1:1 ratio with the DSS.  

DSS experiences overload 
conditions during peak demand.  

Preference would be given to DSS where the DSS had 
experienced periods of overload or high loaded conditions 
during peak demand conditions.  

DSS experiences reverse power 
during minimum demand periods.  

Preference would be given to DSS where the DSS had 
experienced periods of reverse power conditions during 
minimum demand conditions.  

DSS has a pole top transformer  Preference would be given to DSS where the DSS had a 
pole top transformer rather than a kiosk to simplify the 
installation guidelines, design, construction and installation.   

DSS is not overcrowded  Preference would be given to DSS where the DSS had a 
sufficient space to install the sensor and did not require 
alteration to the pole design and existing equipment.  

DSS does not require 3rd party 
negotiation  

Preference would be given to DSS where the location did not 
require negotiation with a 3rd party to install the device i.e. 
location on a rail easement requiring permits to install the 
unit.  
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As this was new equipment being installed, the field technical change process was required to ensure 
safe work practices.  A risk assessment (attached) was completed with various stakeholders in the 
business, a demo install was completed at one of Jemena’s depots, installation guidelines were drafted 
and site survey and design was completed for each distribution substation.  

 

Installation guideline principles were developed to standardise the design and installation for various 
DSS construction types.  The key guidelines for design were:  

• Install Current Transformers (CTs) after transformer isolator to avoid a DSS outage 
during installation.  

• Supply to sensor via a FOLCB fitted with a 20 A fuse.  

• Minimum height of sensor unit, FOLCB and LV cabling to be 3 m.  

• Installation of devices to allow for operational access to existing FSDs.  
 
A site survey and design for each sensor installation was undertaken with design drawings issued for 
each installation (attached).  The design enabled specification of CT and voltage pickup cable lengths 
to feed into manufacture and assembly.  

 

There were some short delays during manufacture and assembly of the sensor devices.  The main 
delays were on the equipment housing international delivery due to covid related delays.  Another delay 
was because of programming and testing of the SIMs provided. 
  
Three days were scheduled to install and commission the devices and this timeframe was sufficient to 
install all 12 devices.  There were no issues identified during the installation except field staff being 
unable to confirm the device LED status once the device was powered up.  The device LED was not 
bright enough to ascertain whether the LED status showed communication with the software 
platform.  Contact with the vendor was required to ensure the software platform had registered data 
flow and the device was communicating successfully.  
  

 

 

Network Sensors - AusNet Services 

 

After a considered assessment of various transformer monitoring sensors available on the market, the 
project team selected the EdgeElectrons eSensor as the best candidate for deployment as part of this 
trial and for potential future use across a range of other trials or for other business needs. The selection 
of the EdgeElectrons sensor was also conducted in collaboration with the EDGE project team who are 
also using the same sensor as part of the EDGE project. 

The eSensor is a compact grid or transformer mounted metering module with the following key features: 

- Full power quality measurements including transformer temperature, THD and individual 
harmonic measurements from 1st to 21st harmonic 

- Remote firmware update capability and configurable alarms 

- Onboard storage for 30 days of 1min resolution data 

- Last gasp function for 30s to report data & loss of supply immediately following a power 
outage 

- 5 years PQ data storage in EdgeConnected platform 
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Figure 2. Edge Electrons eSensor 

The effort involved in the installation of the transformer sensors was underestimated by the project team 
owing to several internal requirements, outlined below: 

- Extensive consultation with internal design engineers to gain their approval and confidence 
having the sensors installed on the network. This resulted in extensive safety assessments and 
many revisions of installation drawings developed by a third-party contractor for the project. 

- Inability to install the sensors on kiosk substations without design drawing development on a 
per-site basis and the interruption of supply for customers on the substation during installation. 
Due to the drawing and outage requirements, the project team decided to abandon installing 
sensors on kiosk substations. The kiosk substations involved in the trial also had large customer 
counts meaning that the effect of any managed EV charging would have been less notable 
which was not desirable for this trial. 

- Design and manufacture of appropriate pole-type labels to alert field crews to the presence of 
the transformer sensor as they are not particularly distinctive, as per feedback from the AusNet 
Services CEOT. 

- Scoping site visits performed by the field installation crew before the installation of the sensors 
but after the development of the installation drawings. This resulted in a time and cost blowout 
as it was not expected that the field installation crew would need to attend every proposed site, 
rather only a selection of the most difficult or notable installations. 

Many delays were also encountered in the manufacture and delivery of the sensors and the installations 

had to be re-scheduled a handful of times as the sensors had not yet arrived from Edge Electrons. This 
was a result of the availability of microprocessor componentry in the supply chain flowing on from the 
impacts of the COVID pandemic which forced production delays. 

AusNet Services had the network sensors installed by Downer and utilised a specialised projects team 

from Downer’s Dandenong Depot. The same two-person crew was used for all installations and trained 
at a training day by the project team and a representative from Edge Electrons. Since the crew was 
very specialised, it was difficult to re-schedule installations in short timeframes when the sensors were 
finally delivered. From the first installation (9/12/2021) to the time of writing, only 9 of 11 sensors had 
been installed, with some installation issues with 4 of the 9 installed sensors. 

The training day for the crew was conducted at AusNet Services Lilydale depot where the project team, 

Downer crew and a representative from EdgeElectrons were present. The installation crew were given 
an overview of the installation requirements and risks and a chance to review the requirements with a 
sample sensor in the room. On the same day, all parties also headed to the closest site to install and 
commission the first sensor. There were no notable issues during the installation however a small 
reconfiguration of the sensor was required from an EdgeElectrons employee as the first installed unit 
had previously been commissioned as part of a testing process and needed to be updated to a three-
phase configuration. 

The main challenges in the installation of the sensors involved: 

- The requirement for different mounting hardware to be supplied for each different pole type, as 
AusNet Services policy dictates that straps and clamps are not permitted on wooden poles 
within the network as they are not uniformly tapered. The correct number of wooden pole mount 
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brackets were not initially supplied and two sensors were installed to wooden poles with metal 
strapping which had to be rectified causing delays 

- The inability to install the transformer tank temperature sensor probe as it would create a short 
between HV and LV earths during a fault scenario resulting in the destruction of the transformer 
sensor 

- Underground and ABC network making network tracing of the phase mapping between internal 
digital systems and real-world red-white-blue phasing difficult or in some cases impossible. This 
requires manual data analysis to be performed to determine an accurate mapping which can 
be very time consuming 

- Traffic control on sites where substations are buried in foliage or on bends in the road where 
driver visibility is low 

- The remoteness of some installation locations means site visits and installations are costly 

- The use of specialised projects team from Downer for all installations meant that the installation 
team had limited availability in between normal business operations and other competing 
projects 

- Determination and clarification of RF exposure characteristics of the sensors as part of the risk 
assessment for the installations – however this was proved to be approximately the same as a 
typical mobile phone 

- Misconfiguration of certain sensors on single phase substations, where a configuration 
requirement for the sensor to enable single phase operation was not met – in this case the 
wrong pair of supply phases were energised meaning the sensor had to be software configured 
as three phase to extract accurate data 

- Misalignment between voltage and current sensing channels on sensor installations resulting 
in the sampled voltage and current data not accurately representing what actually occurs 

 

 

Figure 3. Installation of first sensor at Kingsbridge Rosemary 

Figure 2 shows the installation that took place on the training day, whilst Figure 3 shows the completed 
installation on substation Kingsbridge Rosemary. 
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Figure 4. Key Sensor Installation Components on Substation Kingsbridge Rosemary 

Figure 4 shows an overview of the EdgeElectrons portal where the status and data of each of the 
sensors can be viewed and analysed. 

 

Figure 5. Edge Electrons Portal 
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Network Sensors - TasNetworks  

 

Instead of procuring new network sensors for the trial, TasNetworks decided to repurpose existing PQ 

meters that were out in the field from a prior study. 

TasNetworks used ‘MIRO-F Transformer monitor AND Logger’ by CHK Power Quality with the following 

key specs – 

• Certified to IEC61000-4-30 

• Weatherproof enclosure – IP66 

• AC voltage and current measurements. 

• Surface and ambient temperature probes. 

• More details available here 

As this device had already been installed by the field crews in the past we did not need to go through a 

field technical change process or organize training. All that was required to do is retrieve the devices 

from the field, reprogram and label then update the tags in our Network Operations system. 

After the devices were set up in our systems we handed them to the field crews for installation. Given 

that the field crews were familiar with these devices and they were integrated with our systems, it meant 

that their installation went through swiftly and smoothly. 

 

Figure 6. MIRO-F transformer monitor  

 

 

 

 

 

https://www.chkpowerquality.com.au/products/miro-f-transformer-monitor-and-logger/
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Network Sensors - Evoenergy  

 

• Evoenergy executed a contract with Edge Electrons for supply of transformer monitors and 
associated data provision services. At the time of this report Evoenergy has only received 
delivery of first 3 transformer monitors.  

 

• Evoenergy has had a constrained experience when operating and commissioning the 
installation of new hardware specifically the Edge Electron Internet of Things (IoT) distribution 
transformer monitors. 

 

• Evoenergy has a rigorous approach for installing new hardware on the network. These 
processes are the same regardless of the scale of installation – trial or otherwise. These 
processes (drawings, risk assessment, trainings, etc) need to be developed well in advance 
to installation along with prior approvals developed in concert with the device vendor 
documentation and standard procedures. Evoenergy recommend as a start to use existing, 
approved hardware where possible. If new hardware is not critical to the innovation project, 
these should be avoided as much as possible to avoid design and development delays. 

 

• Evoenergy also faced considerable COVID related delays to the supply of these IoT 
monitoring devices. Due to COVID, there were global level impacts on everything from supply 
chains on delivery to manufacturing industries having to shutdown. These have had far 
reaching impacts. In addition as there was a global chip shortage, these impacted the 
provision of transformer monitors supply chains which had flow on effects to this project for 
Evoenergy.  

 

 

 

JET Charge Chargemate 

 

 

 

 

 

 

 

 

EV Chargers for the trial are being suppled and installed by technology 
partner Jet Charge. The 7.2kW Chargemate rapid charger has been 
selected for the trial. 
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 Charger Installations 

 

  

 

 

 

 

 

 

 

Figure 7. ChargeMate Installation at Customer Premises 

 

Electricity Distributors undertook a process of pre-qualification to determine eligibility and excluded 

chargers that would likely be excessive in cost to install.  

The process undertaken to assess and install Electric Vehicle Chargers was similar to the Residential 

Installation process undertaken by JET Charge.  Jet Charge received installation requests from the 

Electricity Distributors, assessed whether the installation met the standard installation guidelines (and 

cost).   

Where a non-standard installation was identified, the cost was communicated to the customer who 

then had the option to proceed with the installation. Customer acceptance/withdrawal was 

progressively communicated to the DNSP’s throughout the process.  Some key learnings were: 

• The installation period overlapped with the COVID 19 pandemic which meant installations 

were constrained, or paused during varying levels of restrictions and lockdowns, primarily in 

Victoria but also in the ACT.  This considerably extended the time of installation as we not 

only had to cope with the backlog from this project but from our general customer base and 

other projects.  This strained our installation resources, particularly when the Victorian 

lockdown ended in November 2021. 

• Strict COVID precautions were established to ensure the safety of both our installation 

partners and customers.  Pleasingly no reported COVID transmission was reported following 

installation processes. 

• Customers were largely understanding of the delays and patient in working with us through 

the process. 

• When JET Charge scoped the project, we expected the vast majority of customers would 

have had a cable to charge from their vehicle to the AC Charger installed, which was the 

(untethered – i.e no inherent cable) Chargemate, as most customers were already EV owners 

and users.  We committee to provide a suitable charging cable should then not have one.  In 
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the end result, more than 50% of customers self reported that they required a cable to 

undertake charging, which was then provided. 

• The use of the EV Grid Facebook provided another useful avenue to resolve customer issues 

and share further information about the Chargemate, the app provided and any other 

challenges or gaps in knowledge customers had.  It allowed for quick responses where the 

larger group could also learn 

 

 

 

DNSP experience 

Overall, the installation of the JetCharge ChargeMate devices went smoothly, installations completed 
per the schedule, some experiences by the DNSP’s include: 

• One charger that was installed at a customer premises was determined during installation to 
have a hardware fault and was replaced with another unit. 

• There have been some issues regarding the flow of data between the end device and the DNSP 
backend system however, related to a special set of circumstances around the firmware design 
and customer behaviour.  

• Two AusNet Services customers participating in the trial have chargers that are not reporting 
data correctly into the backend system (i.e. current, voltage and status measurements during 
a charge session). An investigation into these units by JetCharge revealed that these customers 
power down their chargers through an isolation device when not actively using the charger. As 
a result, when they power up the charger and begin charging, the charger is not yet registered 
onto the JetCharge backend, and a charge transaction is not reported as a system 
synchronisation has not yet occurred at that point in time. This means that data is not 
transferred. As the customers then power down their charger when charging is complete, the 
saved charge sessions on the device are lost and cannot be synchronised at a later time.  

• JetCharge is working on a firmware update to address this by storing charge sessions in non-
volatile memory on the device which is expected to be deployed with two weeks of writing this 
report. 
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Figure 8. ChargeMate Installation at Customer Premises 

 

• The AusNet Services algorithm design relies on the live data streaming from the charger itself 
as a key part of the operating envelope calculation. For chargers with no live data available any 
real-time response to network conditions will be limited – some sites may have a network sensor 
installed for visibility of the transformer operating point, however for sensors using 
simulated/forecast data, there may be inaccuracies where unpredictable network conditions 
occur. 

• All ChargeMate installations were assumed to be single phase charger installations even for 
customers with a three-phase connection, however recorded charging data shows that 1 
ChargeMate is a three-phase device. AusNet Services has elected to calculate an operating 
envelope for this charger based on the phase of the charger determined to have the worst 
overall voltage for simplicity and alignment with all other sensors. 

 

Aggregator Platform 

Aggregator Platform development - Jemena 

 

 
This section provides the lessons learned on the end to end testing and interface between Jemena, 
Dynamic Ratings, and Jet Charge platforms:  

• Solution Design  

• Solution Development  

• Testing  
  
Solution Design  
 
Solution Options  
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Various solutions were investigated prior to selecting the preferred option to calculate and send the 
dynamic operating envelope to the charging infrastructure. Three solutions that were investigated are 
below: 
  

Option  Description  Comments  
Option 1 
(simple)  

• Uses historical load profiles for distribution 
transformer based on average ambient temperature. 

• Uses AMI data to obtain voltage at LV circuit end 
and EV customer. 

• Receive EV load demand from Jet Charge. 

• Uses historical LV circuit load distribution to 
estimate the load split. 

• Calculate voltage at transformer based on loading. 

• Calculate the additional load current that causes a 
constraint. 

• Constraints calculated: 
o Distribution transformer thermal rating 
o LV circuit thermal rating 
o Voltage constraint at distribution transformer, EV 
customer, end of LV circuit. 

• Pass the minimum of the load current available 
from the three constraint calculations to EV Chargers. 

This option was 
implemented in scenarios 
where there is no network 
sensor data.  

Option 2 
(preferred)  

• Uses real time monitoring at distribution transformer 
using network sensors.  

• Uses AMI data to obtain voltage at LV circuit end and 
EV customer.  

• Receive EV load demand from Jet Charge.  

• Uses historical LV circuit load distribution to estimate 
the load split.  

• Calculate the additional load current that causes a 
constraint.  

• Constraints calculated:  
o Distribution transformer thermal rating  
o LV circuit thermal rating  
o Voltage constraint at distribution transformer, EV 
customer, end of LV circuit.  

• Pass the minimum of the load current available from 
the three constraint calculations to EV Chargers.  

This option was preferred 
and implemented in 
scenarios where there 
was a network sensor.  

Option 3 
(complex)  

• Pulls in AMI data in near real time for all NMIs 
connecting to distribution substation.  

• Uses AMI data to summate load back to distribution 
transformer to obtain the load demand.  

• Uses AMI data to build voltage profile at distribution 
transformer.  

• Receive EV load demand from Jet Charge.  

• Uses AMI data to estimate the load split for LV circuit 
demand.  

• Calculate the additional load current that causes a 
constraint.  

• Constraints calculated:  
o Distribution transformer thermal rating  
o LV circuit thermal rating  
o Voltage constraint at distribution transformer, EV 
customer, end of LV circuit.  

• Pass the minimum of the load current available from 
the three constraint calculations to EV Chargers.  

This option was not 
feasible as significant 
effort was required to 
bring AMI data back in 
near-real time for all 
NMIs connecting to the 
distribution substation. 
Significant analytics effort 
was required to summate 
load and voltage back to 
the distribution 
transformer and LV circuit 
head.  
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Option 2 was selected as the preferred option to progress the design. Based on this option, 8 scenarios 
were developed which would calculate the operating envelope based on the availability of the input 
data.    

  
  

 

Scenario  Distribution 
transformer 
sensor  

AMI 
meter 
data  

EV 
charging 
station 
data  

Assumptions for missing data  

1  Available  Available  Available    

2  Available  Available  Not 
available  

The EV load is zero and the non-EV load is equal to the 
measured transformer load.  

3  Available  Not 
available  Available  

The instantaneous voltage drop is equal to the historical 
maximum voltage drop at end of circuit for the missing end of 
circuit AMI data.  

4  Available  Not 
available  

Not 
available  

• The instantaneous voltage drop is equal to the 
historical maximum voltage drop at end of circuit for the 
missing AMI data.  

• The EV load is zero and the non-EV load is 
equal to the measured transformer load.  

5  Not 
available  Available  Available  Transformer load data estimated based on historic load profiles 

and ambient temperature.  

6  Not 
available  Available  Not 

available  

• Transformer load data estimated based on 
historic load profiles and ambient temperature .  

• The EV load is zero and the non-EV load is 
equal to the measured transformer load.  

7  Not 
available  

Not 
available  Available  

• Transformer load data estimated based on 
historic load profiles and ambient temperature .  

• Transformer voltage estimated based on load 
demand.  

• The instantaneous voltage drop is equal to the 
historical maximum voltage drop at end of circuit for the 
missing AMI data.  

8  Not 
available  

Not 
available  

Not 
available  

• Transformer load data estimated based on 
historic load profiles and ambient temperature.  

• Transformer voltage estimated based on load 
demand.  
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• The instantaneous voltage drop is equal to the 
historical maximum voltage drop at end of circuit for the 
missing AMI data.  

• The EV load is zero and the non-EV load is 
equal to the measured transformer load.  

9        
If no dynamic operating envelope is received a default 24 hour 
operating envelope is passed to EV charging infrastructure.  
Default OE is full charge.  

 
 
Dynamic Operating Envelope Calculation Methodology 
  

  

 

1. The distribution substation load is calculated using a straight-line forecast of the distribution 
substation current based on the previous two data points from the distribution transformer sensor 
data.  
Refer to Note 1 for estimation of distribution substation load when the distribution transformer sensor data is 
not available.  

 

2. The non-EV load is calculated by subtracting the EV load input from the distribution substation 
load calculated in Step 1.  
Refer to Note 2 for estimation of EV load when the EV load input is not available.  

 

3. The transformer thermal constraint is calculated by subtracting the non-EV load calculated in 
Step 2 from the transformer rating. 
  
4. The LV circuit thermal constraint is calculated using the non-EV load calculated in Step 2 and 
the historical percentage split for each circuit to estimate the load in the circuit. 
  
5. The NMI voltage constraint is calculated using the voltage observed at the transformer using 
the distribution transformer sensor data and the AMI meter data. For each NMI, the change in 
voltage that would cause the NMI voltage to drop below 216 V is calculated to get the lowest 
acceptable voltage at the transformer. From this, the change in current to cause this voltage is 
calculated.  
Refer to Note 3 for estimation of the voltage at the AMI meter when the AMI meter data is not available. 

 

6. The minimum current calculated from the three constraint calculations is taken as the available 
capacity. The average of the last three calculated values is used to allow for a smoother operating 
envelope. The minimum charge that can be passed to the EV is 6 A.  
 



 

Jemena Electricity Networks – Lessons Learnt Report #2 Page 23 of 28 

 

7. The available capacity in amperes is converted to Watts using a nominal voltage of 230V.  
  
Notes:  

1. When the distribution transformer sensor data is not available, the distribution substation load is 
estimated using an historical load profile for the distribution substation based on the average ambient 
temperature.  
2. When the EV load input is not available, the EV load is assumed to be zero to give the worst 
case non-EV load.  
3. When the AMI meter data is not available, the voltage at the AMI meter is estimated by 
subtracting the maximum voltage drop allowed on the LV circuit (6%) from the distribution transformer 
voltage and used in the NMI voltage constraint calculation.  

 
Vendor procurement  

 

During the development phase of the project it was decided that an external resource was required to 
host the calculation platform, develop the algorithm based on the proposed methodology and send the 
dynamic operating envelope to Jet Charge.  It was decided to make use of Dynamic Ratings Distributed 
Monitoring platform including:  

• Data collection (from monitoring sensors)  

• Device management of monitoring sensors  

• Data collection (from other sources)  

• Automated reporting  

• Automation engine for simple analytics and processes  

• Dashboard for trending and data visualisation.  
The decision to use a third party to host the platform was mainly driven by resource and expertise 
constraint within the business.  
 
 
Solution Development  

 

Some key learnings during the solution development are:  

• Confirm documentation on requirements early upfront, and in a central location with 
version control.  

• Sensor IQ data quality and availability.  

• Error handling and false/duplicate alarms.  

• Requirement for a test replica of production environments.  
 

Confirm documentation on requirements early upfront, and in a central location with version 
control  
An example where there was additional work and delays caused to development is detailed below.  
As part of the overall solution Jemena were required to send AMI data to Dynamic Ratings in 5 minute 
intervals. Initially it was established that Jemena would name the data in the following convention:  
jemena.meter.meterserial#  
As development progressed, a better naming convention was required to identify how each of the 
Network Sensors, Meters (EV and End of Circuit) and EV chargers are related to each other and map 
all parts of the design.  The following naming convention was used to map the various data points:  
Meter data: AMI.FEEDER#.TX#.METER#  
Network Sensor Data: TM.FEEDER#.TX#  
EV Charger: EV.FEEDER#.TX#.METER#.EVID#  
FEEDER# and TX# were identified from unique numbers assigned in GIS for the equipment. METER# 
is the AMI meter serial number. EVID# is the EV charger identifier.  
Naming in this way allowed a programmatical way for the algorithm to identify how each of the Network 
Sensors, Meters and EV chargers are related to each other e.g.   
EV 
Customer  

TM ID  EV ID  NMI (EV) ID  NMI (EoC) ID  

EV1  TM.1001.2001  EV.1001.2001.0090001.C0001  AMI.1001.2001.0090002  AMI.1001.2001.0090003  
EV2  TM.1002.2002  EV.1002.2002.0090004.C0002  AMI.1002.2002.0090005  AMI.1002.2002.0090006  
EV3  TM.1003.2003  EV.1003.2003.0090007.C0003  AMI.1003.2003.0090008  AMI.1003.2003.0090009  
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Sensor IQ data quality and availability  
There is limitations on data quality and there is no guarantee to get 100% response from the meters 
every time. It will depend on comms, which are subject to i.e. AP/relay availability, weather, etc.  
There is also instances where the AMI data is received after the operating envelope calculation locks 
out, meaning a different calculation scenario is used to calculate the envelope.  

  

Error handling and false/duplicate alarms  
The solution was initially set up to notify the business of data issues and interface issues when they 
occurred.  Once the Jemena interface with Dynamic Ratings was established the business 
encountered many spam error emails due to Internal Service Errors and the large volume of data 
being sent every 5 minutes.  
Another issues was that the meter communication is relatively unstable resulting in alerts at each 
failure which as a whole solution is not necessary.  The alerts were set up to notify each time there 
was any data-related issue, and information on filename and file content is provided.  It would be 
difficult to keep track of the status of a meter in this scenario.  
Automatic alerts were disabled until a new solution was developed.  
The new solution would reduce the number of emails sent to the business based on logic implemented 
that if the error persists an email will be sent once an hour, this would filter out all temporary issues 
that was observed when the first solution was used.  

  

Requirement for a test replica of production environments  
The operating envelope algorithm function was not available for testing in the test environment 
meaning that switching to production was required to test the operating envelope function.  It would 
be beneficial to testing if the test environment was a replica of the production environment to ensure 
full testing of the solution could be completed before moving to production.  
  

  

 

Aggregator Platform development – United Energy  

A nodejs application is ready for creating and sending DER events and operating envelopes using 

JETCharge APIs. Testing was organised by using Staging APIs through JETCharge and charging 

patterns. 

It was noticed that the envelopes shouldn’t have any gaps in between while sending the commands, 

as they may not charge as expected, and can expect some spikes in the duration not provided. 

Below are screenshots of the application. 

 

Figure 9. Tables for DER event creation 
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Figure 10. Tables Creating an operating envelope. 

 

 

Figure 11. A nodejs application running on BackEnd communicating to the tables DER and operating envelope tables. 

 

The technical team has preference of post requests in JSON format, as minute changes in 

XML(Spaces) causes issues while giving a POST request. 

Additionally, the max charging limit of some customers is not being reached, as they likely have a 

cable which doesn’t support the charge level of 30A, or their switchboard is limited and the charging 

rate of the cable had to be lowered. This could be problematic when issuing an operating envelope of 

7000W, which is greater than the maximum capacity of the customer who can only charge at a lower 

rate.  

 

Aggregator Platform development – AusNet Services  

 

AusNet Services developed a bespoke aggregation platform for this trial that extended and leveraged 
the platform established for our Flexible Exports trial. The development of the platform was broken 
down into three distinct phases outlined below: 

• Phase 1 – Integration between AusNet Services backend system with the JetCharge platform, 
to enable charging data to come through to the DNSP and chargers to be controlled by the 
DNSP 

• Phase 2 – Integration between AusNet Services backend system with the EdgeElectrons 
(Network Sensor) platform, to enable the real-time sensor data to come through to the DNSP 

• Phase 3 – Implementation of the constraints engine in the AusNet backend system that can 
automatically calculate and issue out Operating Envelopes to connected chargers based both 
on live and forecasted network conditions 

The platform is based on a largely serverless implementation in AWS (Amazon Web Services) utilising 
Lambda, Step Functions, DynamoDB, API Gateway services and coded in TypeScript and node.js.  
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The AusNet Services delivery team are inhouse, as is the standard practice for developing energy 
platform solutions of this nature. Given this, and that the solution was built upon the existing aggregation 
solution developed for Flexible Exports, no other sourcing option was considered. 

 

Phase 1 

As previously outlined, the Phase 1 development required the integration of AusNet Serivces DNSP 
backend system to the JetCharge backend system to enable the transfer of live charging data as well 
as the control of the chargers themselves. 

Previous discussions with the project team and other participating DNSPs resulted in the 

implementation to JetCharge taking place via API integration that mirrors the payload type of 
IEEE2030.5 with relevant extensions to the standard to enable import limits to be transmitted to the 
JetCharge platform. 

The integration is setup such that: 

- Every 5 minutes, JetCharge API is polled for the latest transaction 

- For each transaction returned from the API, another JetCharge API endpoint is polled to retrieve 
charging data 

- Once charging data is retrieved, it is sent to the DNSP backend internal MQTT broker to be 
inserted into the timeseries database 

In addition, the trial uses the concept of a demand response event to schedule when a charger is 

controlled. The Phase 1 integration also involved creating an API endpoint accessible only by the DNSP 

that can create an event. This endpoint: 

- Calls JetCharge API to create an event in their system 

- Persists the event in the DNSP backend system and schedules the relevant control execution 
in the DNSP backend to facilitate the dispatch of the operating envelope 

When an event is running, the DNSP backend will also poll the JetCharge API in order to determine the 

opt-out status of each individual user so as not to issue operating envelopes to users who have opted 
out of a demand response event. 

Development of the proposed solution during phase 1 presented no noteworthy risks or issues. The 
standards-based REST APIs published from the JetCharge platform were well documented and their 
engineering team were able to provide quality support in a timely manner.  

Phase 1 development was completed in approximately 2 weeks. 

Figure 7 shows some data collected during the testing of the mid-event opt out with a test charger in 
JetCharge’s lab. 

 

Figure 12. Mid Event Opt Out Testing 

Phase 1 of the aggregator platform development revealed the following notable items: 
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- The overall project consortium elected to implement partial compliance/alignment to the 
IEEE2030.5 standard however this did not include a pre-defined DER control representing an 
import limit and thus the Australian Smart Inverter Profile extensions were utilised, 
implementing an OpModLoadLimW DER control as part of the project.  

- Whilst the defined OpModLoadLimW DER control is defined in Watts, all calculations in AusNet 
Services DNSP backend system occur in Amps meaning a conversion is necessary. The 
conversion is made using the latest recorded charger voltage from JetCharge as it was 
observed that when a reference of 230V was used that there was a disparity between the 
expected charge rate and that observed in the data. 

- The project team had initially agreed that operating envelopes would be issued at a substation 
level based on the available hosting capacity, however this turned out to not be the case as 
JetCharge required operating envelopes to be given on a per-device basis – in this case since 
there is one charger per household this meant that the operating envelopes can be applied on 
a per-NMI bases. This meant that an operating envelope had to be designed to be just for the 
charger rather than on a complete NMI level, and raises questions about the best 
implementation details for the future where there may be multiple EV chargers on a single NMI, 
and where total consumption inclusive of household demand and any DER asset such as an 
EV or Battery may need to be moderated by the DNSP, either directly or through an aggregator 
platform. 

 

Phase 2 

 

Phase 2 development involved the integration of the Edge Electrons transformer sensors to the DNSP 

backend systems to enable the transfer of live operational monitoring data for the substations of some 

of the trial participants. This was a straightforward API integration that works as follows: 

- Every 5 minutes the Edge Electrons API is polled for a list of currently installed sensors 

- For each installed sensor, the last 5 minutes of 1 minute resolution power quality data is queried 
via API and then formatted and inserted into the DNSP backend internal MQTT broker to be 
inserted into the timeseries database 

Development of the proposed solution during phase 2 presented no noteworthy risks or issues. The 
provided documentation and sample requests to EdgeElectrons API were sufficient to retrieve the 
required sensor data and their engineering team provided quick and effective support when required. 

As Phase 2 development took place whilst not all sensors were installed, the decision was made to poll 

for the complete list of sensors before extracting data such that the database would contain all live data 
for all sensors as soon as their commissioning process was completed. 

Since the monitoring data for the transformer sensors is also available via the Edge Electrons portal it 

was 

Aggregator Platform development – TasNetworks  

 

TasNetworks decided to outsource the development of the aggregator platform due to the lack of 

resources available internally. The vendor chosen to deliver this piece of work was Zepben (in 

partnership with ANU – Battery Storage Grid Integration Program (BSGIP). 

Zepben is an Australian technology company developing software solutions for electricity distribution 

networks. Over the last few years, Zepben has been working closely with Australian DNSPs on the 

delivery of multiple ARENA and state government funded projects. BSGIP is a recognised leader in the 

energy transition within Australia and has expertise in the integration of DER into the grid. 

TasNetworks also engaged GHD to do some modelling and analysis work to determine the operating 

limits of two feeders where the EV smart chargers were being installed as part of this trial. These 
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operating limits would be used to inform the operating envelopes used during the demand response 

events for the trial. 

Given that there were three parties involved in delivering this phase of the project for TasNetworks, 

there was a lot of back and forth and co-ordination required. If we were to do this project again we would 

look to use one service provider for an end-to-end solution. 

 

Aggregator Platform development – Evoenergy  

 
 
Evoenergy decided to outsource the development of the aggregator platform due to the lack of 
resources available internally. The vendor chosen to deliver this piece of work was from ANU – 
Battery Storage Grid Integration Program (BSGIP).  
 
Evoenergy has been working on the delivery of multiple ARENA  funded projects such as Converge 
and REVS with BSGIP and it made strategic sense to partner with BSGIP on this project as well. 

 

Evoenergy has found this partnership on the EV Grid project fruitful with and is looking forward to the 

further implementation during the trial phase 

 

 

 


