
 

 

Issue 5 – Diversified charging profiles 

In this issue we look at the concept of diversity of electric vehicle (EV) charging.  

In the context of the electrical system, diversity relates to the propensity of electrical loads to consume energy at 

different times and rates, resulting in a total diversified load that is substantially less than the sum of each load’s 

maximum demand. Diversification of the electric vehicle population considers that not all vehicles are going to be 

charging at the same time, and that the rate of charging amongst vehicles charging simultaneously will differ. 

This insight is likely to be most useful to anyone involved in forecasting, planning, or modelling of electric vehicle 

typical load profiles or energy usage. 

Unlike the average charge profiles (shown in Issue 2) which plotted 15 minute consumption averages (of only those 

vehicles charging at that time), these diversified profiles combine total load averaged across all the vehicles in that 

cohort.    

 

These profiles are relevant whilst reflecting on the impact of EVs at a whole of network level, however it is important to 

note that EV clusters on localised networks could be of far greater concern. Each of the profiles shown below includes 

the demand from charging at home (blue), away from home charging (red), and the sum total of this demand (green). 

Data represented is calendar year 2021.  

Diversified Load Profiles 

Residential EVs: The residential EV profile shows some clear behaviours that can be logically explained as a 

residential behaviour pattern.  

Firstly, the peak in the middle of the night, from 

around 1am, tapering until around 6am is 

understood to be driven by tariff choices with at 

least one retail tariff offering very cheap energy 

throughout this time period. 

Next, the curve through the middle of the day 

from 9am until around 3pm is made up of a 

combination of home and away charging, with 

home charging understood to be driven by the 

Understanding the diversified demand means that we gain an understanding of the impact of each 

additional EV added to the network on a typical day, which is useful for assessing issues such as 

peak demand, minimum demand, and opportunities to improve utilisation of green energy sources. 

https://www.ergon.com.au/__data/assets/pdf_file/0010/961822/Weekday-and-Weekend-Consumption-Profiles.pdf


 

 

desire (and economy) to self-consume solar, rather than exporting it to the network. 

Finally, the home charging curve continues on an upward trend as convenience charging commences (from 6pm 

through until midnight); getting home from work and habitually connecting to charging overnight to ensure a full EV 

battery by the morning. Within this group, PHEV owners’ evening peak commences around 6 pm but is very short lived 

due to the small capacity of PHEV batteries. This illustrates that later night peaks are driven by larger EVs. 

Commercial EVs: A small sample (n=34) of 

commercial EVs (whilst still passenger vehicles) 

were found to have a distinctly different demand 

curve due to their typical hours of operation, and 

purpose. The commercial EVs within the program 

have a ‘home’ geofence, much like the residential 

vehicles but the mix of charging inside and 

outside of the ‘home’ area greatly differs when 

compared to the residential vehicles. 

Commercial vehicles on average have a higher 

demand curve at away locations than they do at 

their home locations.  

Some overnight charging is evident, but the need to recharge and return to commercial use throughout the day is 

apparent. 

Application of profiles to peak demand 

All EVs: Because Battery electric vehicles (BEVs) 

typically do not need charging every day (unlike 

other large household loads, such as air-

conditioners), the peak of the demand profile for a 

‘typical day’ reduces dramatically with 

diversification. Therefore it is important to note that 

while these diversified profiles do represent a 

typical day, some days will have larger peaks and 

others smaller peaks than this.  

At the peak of the diversified profiles we observe a peak of around 0.55kW per vehicle being recorded (from a group of 

184 EVs) which results in just over 100kW of load on the network in the early afternoon. Similarly, the 1am peak 

(based on around 0.45kW per vehicle) suggests we will typically encounter around 80kW of load from 184 vehicles at 

that time of day. 



 

 

Load duration: Peak demand from this (184 vehicle) cohort over the 2021 calendar year peaked at 303kW, which 

was a co-incident peak averaging 1.65kW per vehicle, however this was recorded in one 15 minute interval and did 

not continue into the next 15 minutes.  

Furthermore, this one 15 minute charging interval was driven by only 26 vehicles charging simultaneously, with some 

level 4 fast charging contributing greatly to this peak demand.  

It is apparent that EV charging has the potential to 

be a very high load and impactful to network assets. 

At the peak 15 minutes, if all 26 vehicles were 

charging on the same part of the network, the spike 

in demand may have had serious network impacts, 

especially if unmanaged, with coincident 

convenience evening charging, as EVs become 

more populous. 

This load duration curve shows the percentage of 

time that different demand levels were sustained for 

over the year.  

Utilisation of renewables 

A subset of 39 participants’ homes on the EV SmartCharge program trial also have 30 minute interval meter data 

available, which enabled plotting of their personal EV home-charging profile with their “whole-of-home” energy usage 

profile. Some of these users may have the flexibility to park at home and charge during times when their Solar PV is 

generating excess energy, whereas others do not. This has a net result of energy being exported by some households 

during the day whilst others self-consume. Households who are unable to capture PV energy into their vehicle during 

the day have a higher propensity for EV charging profile at night. Tariffs can also provide alternate motivation to 

charge this way.  

This chart shows a diversified profile of energy from 

those 39 households, inclusive of all loads including 

EV charging, with the EV charging energy source 

coloured based on PV generation available from 

these houses at the time of their charging profile.  

This shows that there is still a great opportunity to 

increase the utilisation and self-consumption of 

renewable energy sources – this would involve 

shifting of the grey shaded profile into PV generation 

times. 

  



 

 

Feedback 

If you would like to access specific findings from this program, please email your requirements to 

evsmartcharge@energyq.com.au for our consideration.  

Note: No responsibility can be taken by us for any decisions based on the information provided above.  

mailto:evsmartcharge@energyq.com.au

