240V outlet for EV charger

2023-09-07

Building 240V outlet for EV charging. This guide covers the complete instal-
lation process from electrical panel wiring to outlet installation, including safety
considerations and code compliance. Learn how to install a 50A circuit breaker,
run 6-gauge wire, and connect a NEMA 14-50 receptacle for efficient Level 2 EV

charging.

blog: 40V outlet for EV charger email: quarktetra@gmail.com

We recently bought an EV. It came with a mobile charger with 120V and 240V connectors.
When plugged into 120V, it will charge at a rate of 2-3 miles/hr (3-5 km/hr). With 240V, it
can go as high as 30 miles/hr (~50km/h). But, where do you find a 240V-outlet in a house in
the US?

Introduction

Many people think that houses in the US get only 120V electricity.This is not correct. Most
of the electrical outlets will indeed have 120V, but high power devices, such as washer, driers,
and ovens, run on 240V outlets. The power connection to a typical house is illustrated in

Figure 1
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Figure 1: The transformer circuit that reduces the grid voltage of 7200V down to 120/240V.
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Figure 2: Bessel functions of the first kind.
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So, this is the goal: build a 240V outlet for the EV.

For those who might think they can DIY this project, I have to give a set of very serious
warnings:

1. 240V is extremely dangerous, even deadly. If you have no experience with circuits in-
volving high voltages, don’t attempt!

2. This work is meant to be done by a certified electrician so that you can get a permit
from your city.

3. If you do a bad job, or use inappropriate materials or tools, you might damage your
charger, your EV, or you may even burn down your house and kill your cat or dog!

I hope you will take the warnings above seriously.

If there is a chance of things going terribly wrong, why do I think I can do this myself? I think
I can justify that. I was an electrician back in the days! I grew up in a country with the 220V
voltage as the default. I built my first 220V circuit when I was 11. I have lots of experience
with such voltages. I later became an electrical engineer and a physicist. So, I consider myself
qualified for this task. I also purchased all the tools and good quality parts for the project!

Parts list

We will need all of the following parts listed in Table 1. Also see the image picker below to
see how they look.

Table 1: The list of parts and links

Part Cost(3) link
Bryant-Electric-9450FR 48.97 Amazon
BREAKER HOM 50A 2-POLE 15.98  Home Depot
Raco double gang box 9.72 Amazon
Torque screw drive 30.00 EBay
~2 feet of 6/3 wire 14.70  Home Depot


https://www.amazon.com/Bryant-Electric-9450FR-Straight-Receptacle/dp/B003A2R9RM/ref=asc_df_B003A2R9RM/?tag=hyprod-20&linkCode=df0&hvadid=216539147262&hvpos=&hvnetw=g&hvrand=919995377958370377&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9032007&hvtargid=pla-374110763994&th=1
https://www.homedepot.com/p/Square-D-Homeline-50-Amp-2-Pole-Circuit-Breaker-HOM250CP-HOM250CP/202353323
https://www.amazon.com/Hubbell-Raco-680-2-Device-8-Inch-Knockouts/dp/B000BQRWP4/
https://www.ebay.com/sch/i.html?_from=R40&_trksid=p2334524.m570.l1313&_nkw=torque+screwdriver+T-shape
https://www.homedepot.com/p/Southwire-By-the-Foot-6-3-Stranded-Romex-SIMpull-CU-NM-B-W-G-Wire-63950099/204632777

Table 1: The list of parts and links

Part Cost(3) link
Cover plate 16.00 Amazon
N065 NM CLAMP CONN 3/4” PK5 7.48 Home Depot
Total 142.85 NA

Figure 1: Industrial grade receptacle. Use Bryant or Hubbell.


https://www.amazon.com/Receptacle-Outlet-Hubbell-313292-SS701/dp/B0C4NW6FK2/ref=sr_1_3?keywords=bryant%2Bnema%2B14-50%2Bcover%2Bplate&qid=1693003301&sr=8-3&th=1
https://www.homedepot.com/p/Halex-3-4-in-Non-Metallic-NM-Twin-Screw-Clamp-Connectors-5-Pack-20512/100134407

Figure 3: The relevant connections are highlighted in orange color.



On the left is the electrical panel with three main lines entering from the bottom of the panel
and snaking to the top to connect to bus bars.

Some panels have the main breaker inside this panel, so the top part will still be live even if
you shut that breaker off. My house has another service panel outside with a 200A circuit
breaker. I shut off the power from that external breaker. So there is no chance of getting
electrocuted.

If you measured the voltage voltage from the white(neutral) line to the black one or the red
one, you will read 120V. If you measure across black and red, you will read 240V.

A single pole breaker connects to one of the black or red lines resulting in a 120V relative to
the neutral line. A double pole circuit breaker will snap in with connections to red and black
line, giving 240V. The neutral line will need to be connected separately for both single and
double pole breakers. There are 4 available terminals to snap in a circuit breaker. I will use
the top two to insert the 50A breaker.

The housing of the panel sits tightly between two studs. The bottom part is empty behind
the dry wall. So it is reasonable to place the outlet right below the panel. There are punched
circles at the bottom of the panel and you can knock them out with a flat screw driver and
a mallet. The brackets are used to secure the cable to the electrical box and the panel. (not
shown in the photos.)

It is obvious that there is a bunch of cables coming from the center at the bottom, so one
needs to place the outlet a bit to the left. I first made a rough estimate of the position and
started from my predicted center with a drywall cutting knife and made a horizontal cut to
the left until I got to the stud. That fixes the x coordinate of the box since I will secure it to
the stud on its left. I adjusted the y position by leaving a bit of space from the panel.






The Connection diagram
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Figure 4: The relevant connections are highlighted in orange color.
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Figure 5: The connection diagram for the outlet. These receptacles typically have color names
on the terminals so that you can coordinate the colors. The receptacle might be
connecting its ground terminal to its metalic frame. Once screwed onto the electrical
box, it will provide the grounding.
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Figure 6: The final product! It looks like it requires a bit of cleaning, look at all of the finger
prints! T think it still looks great!

It is very important to use the torque screw driver to torque the connections to the correct
value.

1. Bryant receptacle requires 75 in-lb, which is remarkably high. It is not quite possible
to get to that value with a simple screw driver. If you don’t have a torque screw driver,
you should halt the project until you get one.

2. My circuit breaker screws required 45 in-lb.

3. The panel connection itself requires 75 in-lb. This information was on the label on the
panel, which was burried behind the cables.

10



4. Tt is a good idea to pull on the wires strongly to make sure they don’t wiggle around
and torque them again.

5. The receptacle itself has its ground terminal connected to its metal frame. So the box
will be grounded too once you screw the receptacle on it.

6. Don’t forget to relax the torque screw driver down to zero.

Finally, I closed the lid of the panel, turn the main circuit breaker, measure all the voltages
at the outlet. When everything checked out, I connected the charger. Its lights were all green.
Finally, plug it in to the car, and it works! Mission accomplished!

Update: Mobile chargers do not have GFCI and it is required by the electrical codes to have
a GFCI outlet when a mobile charger is plugged in.
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