
 

 
 
 
 

 
 
Current Sensing for EVolocity Schools Electric Vehicle Competition 
 
 
Background: 
 
Raztec is a co-sponsor of a New Zealand national schools electric vehicle competition. The event is 
promoted under the auspices of EVolocity: 
 

https://evolocity.co.nz/ 
 
The competition is measured over a number of disciplines that are not only restricted to design and build 
but also documentation and presentation. 
 
This paper describes current measurement and energy efficiency monitoring in the competition. 
 
 
Raztec Support: 
 
The competition is measured over a number of disciplines that are not restricted to design and build but 
also documentation and presentation. 
 
One of the disciplines is an energy efficiency trial which is how far will your vehicle travel on 30Wh of 
energy with a 40 minute time limit. A lot of skill is required to optimise the range but how do we ensure 
that just 30Wh is delivered? This is where Raztec comes into play. 
 
Basically 1Wh = 1 amp x 1 hour x Voltage 
 
So we need to measure current and measure it accurately. The maximum current to measure is 100 amps. 
The minimum is that which will cause an unacceptable Wh error – say 0.5Wh. 
 
The nominal battery voltage can be anywhere from 24V to 48V. 
 
Worst case for error is at 48V so the maximum allowable offset current is 1/96 X 60/40 amps or 
approximately 15mA. This is a dynamic range of ~7,000:1. This is a challenge for most current sensors 
especially when one considers that the current reverses during braking which commonly generates a 
200mA to 400mA hysteresis offset error. To avoid this issue, Raztec offers a very low remanence core 
material which has a maximum offset error of just 10ma. 
 
To compliment this we uses a hall-effect magnetic field sensor which has very stable thermal 
characteristics. 
 
So, to get Wh we measure current, voltage, multiply the two together and integrate over time and send a 
trip signal at 30Wh. An Arduino Nano does a good job of performing this logic. 
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We use a relay as a power level switch as they are pretty bullet-proof but we did had an arc blow-out 
magnet to assist 48V DC current switching. A power supply, constant voltage relay coil driver and simple 
trimmer calibration adjustment completes the package. 
 
 
 

 
 


