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COST ANALYSISGRAPHS

I2.01 Planning Texas Electric Vehicle Service 
Infrastructure 2020-2040

Andrea Barreto, Justin Williams, Jose Castillo, Jonathan Guillen
Industrial Engineering

PROBLEM STATEMENT

PROJECT OBJECTIVES

As the availability of electric vehicles 
grows over the next couple of 
decades, so does the energy required 
to provide dependable charging for 
the fleet. The state of Texas needs to 
implement reliable, clean, and cost-
effective charging infrastructure to 
conveniently power the growing EV 
fleet.

• Plan the first-ever, easy-access 
statewide EV charging network.

• The integration of wind or solar 
microgrid technology.

• Achieve energy independence and 
low carbon infrastructure 
operations with solar and wind 
energy (future work)

Forecast future size & 
growth of EV fleet in Texas 
by 2040

Design the charging 
infrastructure for Electric 
Vehicles in Texas that will 
efficiently sustain the power 
needs of EVs in Texas

Charging stations operate 
independently economically 
and ensure the return-on-
investment of the state-wide 
charging infrastructure
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• Net present cost analysis is conducted 
to find total cost of the electric vehicle 
charging stations for each region, 
scenario and year period.

• Average costs for each 
charging station, installation costs, & 
maintenance costs were taken 
to estimate the total cost.

• Every 5 years new chargers are 
installed, & an annual maintenance 
cost will be added for each charger 
with an interest rate of 5%.

Achieving a Net-Zero Carbon Output
System Parameters
• 120 Total Chargers
• 1 EV arrives every 30 sec
• 30-minute charge time

Assumptions Wind (WT)
WT Capacity Factor: 25%
2MW Turbine Power 
Output:

12,000 
kWh/day

Cost per kW: $875 

Renewable Energy
• Solar Generates 1.71 

kWh/day
• Cost per PV: $712.50
• Cost per WT: $1.75 M
• 77,760 kWh/day needed

Assumptions Solar (PV)
Avg. EV Battery Capacity: 27 kWh
60 Cell Solar Panel Power 
Output:

285 W

Cost per Watt: $2.50 
Peak Sunlight Hours: 6 hours

Results
# of PV: 0

# of WT: 7
Total Cost: $12,250,000.00

Power: 84,000 kWh
Results (PV only)

# of PV: 46042
# of WT: -

Total Cost: $32,805,000.00
Power: 78,732 kWh

•Decision Variables:
X1 = # of PV needed
X2 = # of WT needed

•Objective Function:
Minimize Cost =                

$712.50X1 + $1,750,000X2

•Subject to:
1.71X1 + 12,000X2 >= 77,760
{X1 , X2 } = integer

Region Optimistic Most Likely Conservative

Upper
Gulf Coast

24,054,135 14,413,381 2,035,301

West Texas 6,572,942 3,640,644 503,352

South Texas 16,282,851 9,019,209 1,256,316

Panhandle 1,111,129 615,396 84,178

North Texas 28,883,042 15,999,713 2,255,102

Central Texas 14,098,194 7,810,105 1,110,864

East Texas 4,961,880 2,748,142 376,308

Growth of EVs in Texas

EV Fleet by 2040

The Number of Chargers Needed


