
 

 

Issue 3. Battery State of Charge (SOC) and State of Health (SOH) 
 

Aspiring or new owners of an electric vehicle (EV) commonly ask questions related to how long the battery will last and 

how charging behaviour affects battery health over time. Our recording devices in over 185 EVs in the EV 

SmartCharge (Queensland) program collect battery SOC and SOH data (among other data) and it reveals some 

interesting insights into how Queenslanders charge their EVs, and particularly that many try to extend the life of their 

EV’s battery. 

‘State of charge’ (SOC) is how much charge is left in the battery at a given time. 

‘State of health’ (SOH) is the capability of the battery to retain charge now compared to its rated value. 

EV manufacturers generally provide warranties of 8 to10 years or based on a kilometre limit, whichever comes first. If 

the SOH is indicating 100% for example, it can accept and retain the amount of charge up to the rated battery 

capacity.  

Factors which adversely affect the EV battery’s effective life include high temperatures, fast DC charging and 

consistently fully charging or deeply discharging the battery.  

PHEV batteries tend to have higher degradation due to lower battery capacity, higher cycling, higher depth of charge 

and insufficient energy to maintain the temperature of the batteries while the vehicle is parked, particularly in a hot, 

humid climate.  

Our key insight: 

An EV’s battery “whole of life” can be best extended by avoiding charging it to 100% regularly. 

EV types 

• 61% of the vehicles in the program are defined as ‘BEV Large’ with a battery capacity >50 kWh. This includes 
all Tesla models (X, S and 3) as well as the Jaguar I-PACE and Hyundai Kona. 

• 26% are defined as ‘BEV Small’ with a battery capacity <=50 kWh, including the Nissan Leaf, BMW i3, 
Hyundai IONIQe, Mitsubishi iMiEV and Renault Zoe. 

• The remaining 13% are PHEVs and include the BMW i3, Hyundai IONIQ and Mitsubishi Outlander and Holden 
Volt.  

 

 

 



 

 

 

The following graphs compare the distribution of SOC at the commencement and end of each charging session of EVs 

in the program, based on the EV type, for the period January to October 2021. The Y (or vertical) axis is the % of 

vehicles by type, and the X (or horizontal) axis is the percentile SOC.  
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This shows that typically, the smaller the capacity of the battery, the lower the state of charge at commencement, 

indicating smaller batteries are more often depleted to low levels.  

PHEV batteries tend to be deeply depleted more than BEV batteries, as PHEVs have the smaller-capacity batteries 

and are able to swap to fossil fuel.  

The higher capacity of the BEV Large batteries tends to see more charging sessions begin at a higher SOC than 

smaller BEV. Almost 80% of BEV Large charging starts when the battery SOC is >50%, and 60% of BEV Large 

charging starts when the battery SOC is 70% or higher.  

 



 

 

 

 

 

In terms of SOH, our EV SmartCharge (Queensland) technology partner Geotab applies an algorithm that provides an 

estimate of battery SOH across all vehicles supported in our program.  

The median Model Year in our program is 2019. Generally, the older the vehicle, the poorer the battery SOH (higher 

degradation). From February to September 2021, of those vehicles where battery degradation occurred, the SOH 

deterioration of the total battery capacity degradation was: 

• BEV Large: approximately 5% for all vehicles with Model Years between 2018 and 2020 

• BEV Small: 5% for vehicles with Model Years between 2019 and 2020 and as much as 15-20% for older 
vehicles with Model Years between 2015 and 2017, and 

• PHEV: 10-15% predominantly for all vehicles with Model Years as early as 2014 but also for recent vehicles 
as late as 2020. 
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All vehicles, irrespective of battery capacity or type, typically have an end SOC higher than 70%.  

Many BEV Large vehicle owners tend to minimise charging above 90% and a large portion of these 

participants set charging limits to around 80% SOC. 

BEV Small vehicles are more likely to be charged past 80%, with PHEVs commonly charging until the battery 

is completely full. 

 



 

 

 

In summary and in general, the smaller the battery capacity, the greater the SOC depletion and the higher the owner’s 

tendency to fully recharge on a regular basis. For PHEVs, this tends to be a more generous discharge and charge 

regime. BEV owners tend to take more of a ‘topping up’ approach. This was reinforced by participants’ responses to a 

questionnaire, indicating 43% commonly ‘top up’ charge wherever and whenever they can and 40% commonly used a 

combination of ‘top up’ and ‘fill up’ charging. 

To help extend battery life, park in the shade when possible and avoid long charging sessions in the sun, use AC 

charging unless in a hurry or there’s no alternative, and try to keep SOC between 20% and 80% when the extra range 

isn’t required.  

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.  
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