2.01 Net-Zero EV Charging Infrastructure for Texas through 2040
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Background Information

* Developing sustainable electric vehicle (EV) charging
Infrastructure in Texas In response to growing health and
environmental concerns, and boost energy security.

* Forecasting the number of battery-powered EV (BEV) and
Plug-in Hybrid Electric Vehicles (PHEVS) in 7 Texas regions.

» By 2040, over 45 million EV will run and need access to eco-
friendly charging networks.

Problem Statement

EVs are classified into BEVs and PHEVS, which form the
broader category of plug-in electric vehicles (PEVSs). This
project deploys how many Level 2 and Level 3 chargers are
needed In 7 Texas regions to support the growing PEV fleet
with net-zero emissions using wind and solar microgrid
generation. We use EVI-Pro Lite, to estimate Texas EV fleet
size through 2040 and design the necessary charging
Infrastructure to meet the demand.

Project Objectives

* Predict the number of EV charging stations required per
region from 2020 — 2040.

Determine wind and solar generation capacity to supply
renewable energy to the entire charging network through
2040.

Analyze the cost to determine the feasibility of deploying
net- zero emissions EV transportation systems in Texas.

Project Purpose

- Achieving 55% EV penetration in Texas by 2040
alms to combat climate change.

* EVs charged with renewable energy achieve zero-
emission.

 Charging EVs using the current grid would generate
approximately 25.7 million tons of carbon annually.

 Planning Texas' first-ever, net-zero EV charging
network maximizes EV benefits, improves air quality,
and supports environmental sustainability innovation.

Analyse

* The data collected will be analyzed using available
software from Texas State University and EPRI.

* Microsoft Excel for performing optimization.

* EPI Pro Light to forecast EV Charger type and
guantities required.
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Level 1 and Level 2

Residential Charging
Electric vehicles are charged
via an AC power supply at a
normal (Levell) or semi fast
charging rate:

Voltage

120V 1-Phase AC
Amps

12-16 Amps
Charging Loads
14t0 1.9KW

Charging Time

3-5 Miles of range per hour
Price per Mile

2¢-6¢ mile

Gulf South Panhandle

Level 2
Work and Public place Charging

Electric vehicles are charged
via an AC power supply at
semi fast (Level2) charging
rate;

Voltage

208V or 240V 1-Phase AC
Amps

12-80 Amps (Typ 32 Amps)
Charging Loads

2.5 10 19.2KW (Type 7KW)
Charging Time

10-20 Miles of range per hour
Price per Mile

2¢-6¢ mile

Level 3
DC Fast Charging

Electric vehicles are charged
via an DC power supply at a
fast (Level3) charging rate:
Voltage

208V or 480V 3-Phase AC
Amps

<125 Amps (Typ 60 Amps)
Charging Loads
<90KW (Type S0KW)

Charging Time

80% Charge in 20-32 minutes
Price per Mile

12¢-25¢ per mile

Solar and wind farm capacity needed to

supply renewable energy to the EV
charging stations from 2020 — 2040
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« Evaluate the upfront costs of establishing the net-zero microgrid,

Including charging stations, renewable energy source and grid

Integration.

Estimate ongoing costs associated with maintaining and
operating the microgrid, considering factors like equipment
upkeep, software updates and regular inspections.




