


How electrical service effects cost 
• https://www.peninsulacleanenergy.com/wp-content/uploads/2020/08/PCE_SCVE-EV-Infrastructure-Cost-

Analysis-Report-2019.11.05.pdf
• In the chart in the "Secondary Transformers (customer-owned)" section.

• So, in that chart, the blue cost is the effect of J1772 level 2 not supporting 277VAC 
• "In particular, attention should be paid to the 300kV load point, which may cause considerable cost 

escalation as the electrical service would switch from 208V/120V to 480V/277V.”
• Many commercial / urban sites will pay about 50% more for the an AC EVSE without 277VAC 



Typical commercial site with mixed 
DC and J1772 Level 2 AC charging

480Y/277 V
1500kVA 

12.4kV (overhead 
or underground)

300KVA 
480Y/277 to 208Y/120 

DCFC EVSE* 
J1772 L2 EVSE

208VAC 

*some DC charging stations support 208/120V but *typically* at <=50kW  



Typical communication site with mixed 
DC and NACS AC Charging

480Y/277 V
1500kVA 

12.4kV

NACS DC EVSE 

NACS AC EVSE 



Why secondary transformers matter $$$

• Dropping the voltage (277VAC -> 208VAC) 
• Increased current 33% for same power
• Larger conduit
• Larger wires

• Need a secondary panel board 
• Additional grounding requirements  
• Because of the additional transformer & panel space 

• Affects the ability to fit charging stations for street parking



NACS AC Voltage Input support
Except from Tesla wall box (80A model) Gen2 

https://www.tesla.com/sites/default/files/pdf
s/wall-connector-eu/tesla-80a-wall-
connector-installation-manua-en-v1.pdf





NACS AC Voltage Input support

Except from Clipper Creek Manual

https://www.clippercreek.com/wp-content/uploads/2018/03/PMD-10T-Installation-Guide_Version-11_20171122_Final.pdf



NACS AC Voltage Input support

• Since the Model S was released 277VAC support has been there 
• This is a good thing ---- this removes the requirement of intermediate 

customer-owned transformers because many (most) large commercial sites get 
480/277Y from the utility this is a cost reduction for AC charging buildout

• Decrease transformer losses by 2-4% by eliminating secondary transformers at 
commercial sites 

• 25% increase in power for the same amperage rating over typical 208VAC
• Decrease I^2R losses for same power level  

• Some Telsa Wall boxes (Gen3) don’t support 277VAC, but that is specific that 
product and it’s listing

• Lack of 277VAC support is a Disadvantage for J1772


