Significance of a Tesla
Supercharger in Blacksburg VA
A New Era for BEVs in the NRV!

L. David Roper. ROPERLD@VT.EDU

Tesla and other BEV companies are planning to sell $25,000-$30,000 BEVs by 2025.
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BEV/PHEV Fast-Charging Protocols

* There are two network protocols that will dominate fast-charging in the
USA.

e Tesla’s North American Charging Standard (NACS)
 Combined Charging System (CCS) for BEVs other than Tesla’s
 Tesla created the first extensive network of NACS charging stations across

the USA: Tesla Superchargers (TSC). (Tesla also has a network of slower, SAE
J1772, Destination Charging stations in the USA.)

* Other BEV companies and independent charging companies are creating
fast-charging networks across the USA; e.g., VW’s Electrify America. All
have CSS cables, but will be adding NACS cables.

e Almost all BEV companies will adopt the NACS charging protocol for their
BEVs in 2025.

* Adapters are available for Teslas to do CSS charging and will be available for
otherbl.°|>EVs to do NACS charging. Some TSCs will have NACS->CCS adapters
on cables.

 Starting now, Tesla will eventually open its Superchargers to all BEVs!



https://en.wikipedia.org/wiki/North_American_Charging_Standard
https://en.wikipedia.org/wiki/Combined_Charging_System
https://www.tesla.com/supercharger
https://en.wikipedia.org/wiki/SAE_J1772
https://en.wikipedia.org/wiki/SAE_J1772
https://www.tesla.com/destination-charging
https://www.electrifyamerica.com/
https://www.amazon.com/s?k=ccs+tesla+charger+adapter&crid=2XKYUGOYWOSMZ&sprefix=ccs+tesl%2Caps%2C116&ref=nb_sb_ss_ts-doa-p_3_8
https://evadept.com/tesla-supercharger-to-ccs-adapter-guide/
https://evadept.com/tesla-supercharger-to-ccs-adapter-guide/
https://www.tesla.com/support/non-tesla-supercharging

Tesla Supercharger in Blacksburg!

* A Tesla Supercharger (TSC) will open soon in the B&B Theatre parking
lot at the south end of the First and Main Shopping Center in
Blacksburg.

* Note that the location is outside the store and the gas-pumps area,
the entrances from both sides, the trash can near the stalls. One can
walk to the store on either side of the charging area.



https://www.tesla.com/supercharger
https://www.firstandmainblacksburg.com/

Blacksburg VA Supercharger
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The 8 Supercharging stalls are just outside the upper right corner.



Significance for BEV Drivers Going to or
Through Blacksburg

* Nearest TSC west on US460 is 50 miles away at Princeton WV.
* Nearest TSC northeast on US460/181N is 34 miles away at Salem VA.
* Nearest TSC southwest on US460/181S is 52 miles away at Wytheville VA.

* Aren’t those enough?

* Is it enough to have gasoline stations in places 50 miles from
Blacksburg and none in Blacksburg?

* Many people will be driving BEVs to Blacksburg to visit VT students, VT
faculty, businesses, events and to use the copious NRV recreational
facilities.


plugshare.com/location/360261
https://www.plugshare.com/location/407568
https://www.plugshare.com/location/79316

Significance for BEV Drivers in Apartments

and Rental Houses

* Weekly <80% TSC charging for local driving
e <100% TSC charging for first leg of a long trip

* |f a garage or driveway has a 120-volts outlet, a portable J1772 charging
station can be used for slow-charging at <1.44-kW power to get <11.5-kWh
charging 8 hours overnight; for a BEV with 3.5-miles/kWh efficiency (104-
MPGe), this yields <5 miles/day and <35-miles/week. This may be enough
for averaging just a few miles driving a day.

* |f a garage or driveway has a 240-volts outlet, a medium-charging portable
or wall or pole mounted J1772 charging station at <10-kW power to get
<80-kWh charging 8 hours overnight; for a BEV with 3.5 miles/kWh
efficiency, this yields <280-miles/day or <1,960 miles/week.

* Typically, itis ~2.5 times more expensive to use a TSC to charge than it is to
use house power to charge.


https://en.wikipedia.org/wiki/SAE_J1772
https://en.wikipedia.org/wiki/SAE_J1772
https://en.wikipedia.org/wiki/Miles_per_gallon_gasoline_equivalent

Significance for BEV Drivers During a
Power Outage

* When a local power outage occurs involving your charging location, the
power may still be on at the nearest TSC; then you can use it to charge your
BEV.

* |f your BEV has Vehicle-to-everything (V2X) capability, after charging it to
<100% at a TSC, it can be used to connect through a proper device to
provide power to a house.

* One way to do this is what the author can do, i.e., have a backup battery
for the house and charge that battery from the BEV’s battery, while the
backup is being used. (Since my Tesla Model 3 does not have V2X
capability, | connect the house backup traction battery to the Tesla’s high-
voltage traction battery through the Tesla’s auxiliary low-voltage battery.)

* Three examples of BEVs with V2X capability are the Hyundai lonig 5, the
Ford F150 Lightning and the Tesla Cybertruck. More will surely follow suit.



https://en.wikipedia.org/wiki/Vehicle-to-everything
https://insideevs.com/features/709000/bidirectional-charging-v2l-v2g/
http://roperld.com/science/RoperYetiBackupSystem.pdf
https://www.hyundaiusa.com/us/en/vehicles/ioniq-5?chid=sem&fb=&CID=20166438&PID=202534095&CRID=0&SID=4078224&AID=402348941&ds_query=hyundai+ioniq+5&&&&&ds_rl=1277805&msclkid=c2f4aefc16e81d4644a7cb350237b620&ds_rl=1277805&gclid=c2f4aefc16e81d4644a7cb350237b620&gclsrc=3p.ds
https://www.ford.com/trucks/f150/f150-lightning/features/intelligent-backup-power/?intcmp=vhp-featcta-intell-backup
https://www.tesla.com/powershare

Significance for BEV Drivers in a Hurry

* Suppose you just learned that you need to take a long trip and your battery is
only at less than 50%.

. \l(cc))tcj)&ould drive to the nearby Tesla Supercharger and charge to just under
0.

Reasons why Blacksburg was Chosen as a Site for a Tesla Supercharger:

* BEVs going east out of Princeton, West Virginia pass through Blacksburg along
the way to Salem/Roanoke.

e Virginia Tech is in Blacksburg.

* The New River Valley has many BEVs, all of which will soon be able to charge at
a Tesla Supercharger.

* There are many businesses at the First and Main area.
* Sheetz has good experience with Tesla Superchargers.



Blacksburg Tesla Supercharger at Sheetz Store

| s  The 8 Supercharger stalls are in

—==——— 1 the upper right corner; they are

i | outside the store and gasoline

J;' pumps area, which should help

. .I.E:Q'F' prevent ICEing.

" 4@ Main Street is at the bottom.
1A= The B&B-Theatre parking lot on
, the top and right provides



https://www.motoringresearch.com/advice/what-is-iceing-electric-car-charger/#:~:text=The%20act%20of%20ICEing%20is%20to%20park%20in,using%20a%20parking%20space%20reserved%20for%20electric%20cars.
http://roperld.com/science/ChargingBEVsFacts.pdf

Blacksburg Tesla Supercharger at Sheetz Store

"his is the best design | have seen for

‘esla Superchargers at Sheetz stores;

| have charged at many:.:

* The location outside the store
parking area with two entrances.

* The driveways on both sides to
walk to the store, one on the right
without crossing the gasoline

. Ly area.

S ’ * The closest entrance to the TSC
ool ck from Main St. on the upper right.
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