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An example level 1 EVSE3. These are 
low power (≤ 2.4 kW) and for use 
with standard household plugs. 

The device used to connect the EV to the electric grid is called an EV supply equipment (EVSE). They are 
broken down into 3 levels to reflect their power outputs. Levels 1 and 2 are not technically chargers as 
the charger is located on board the EV. They provide control circuity to limit the current drawn from the 
power supply and provide safety features. 

Tesla Motors produce their own DC charging 
system called the Supercharger5. It is currently 
the highest power output charger at 120 kW.  

Other than the Tesla Supercharger, there are two main competing standards in the DC Charging market. The 
SAE combo is an American based standard and builds upon the existing connector commonly used for levels 
one and two EVSE. The competing standard is the Japanese CHAdeMO, which uses its own custom designed 
connector.6 
 

An open source CHAdeMO DC rapid charger was built as part of this project. The charger came as a kit set, with all the components needing to be assembled 
including the printed circuit boards (PCBs). The charger design was in two main parts, the DC charger and a CHAdeMO controller which implemented a cut down 
version of the CHAdeMO protocol. The DC charger used a boost topology first stage for power factor correction and used a buck topology final stage to reduce the 
output voltage. The purpose of building this charger was to enable the EPECentre to gain an understanding of EV rapid chargers, particularly ones using the 
CHAdeMO protocol,  for both research and teaching purposes. 

Electric Vehicles in NZ 
The uptake of electric vehicles (EVs) in New Zealand is 
rapidly increasing, with 1128 registered as of March 
20161. Therefore, as uptake continues to rise, there is a 
need for information regarding charging technologies. 

An example level 2 EVSE4. These are 
higher power (up to ~20 kW) and require 
a fixed electrical installation. 

The Nissan Leaf is a common EV in NZ2. 

The completed 12 kW DC charger.  

The CHAdeMO connector. This was 3D 
printed by the suppliers of the kit set. 

The controller which implements the CHAdeMO protocol.  
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