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FUNDING SUPPORT PROVIDED BY DOE-OE AND DHS S&T

GOALS

• Support electric transportation via electric vehicles (EVs).

• Find optimal locations for charging facilities on road 

networks.

• Compare charging pads vs. charging stations.

• Consider the driving range of Electric Vehicles (EVs).

• Consider the financial budget with respect to the number 

of charging facilities to locate on the road network.

• Scalability. Large scale of candidate locations for charging 

facilities.

• Safety concerns with regard to charging stations. 

– Consider extreme weather impact on charging stations.

– Ensure safety.

FUNDAMENTAL QUESTIONS/CHALLENGES

EVALUATION

PROBLEM FORMULATION

RESEARCH RESULTS

FUTURE EFFORTS

• Study public transportation, e.g., electric buses.

• Study the effect of a located charging facility on traffic flows. 

Charging Facility Planning for Electric Vehicles
Siting Chang, Hongyang Li, and Klara Nahrstedt

Trustworthy Framework for Mobile Meters

1. Charging station

2. Charging pad

Test Road Network

• The planning problem is formulated as an optimization 

problem with

– Goal: maximize the traffic flow served. 

– Constraints:

• Fixed number of charging facilities to locate.

• No overlap of charging stations and charging pads. 

• Feature of this formulation:

– Considers the limitation of EVs’ driving range.

– Assumes drivers go to charging stations on their pre-

planned routes.

Compare Charging Pad vs. Charging Station

1. Traffic flow served

2. Charging time required

Example: Nissan Leaf. Driving from Node 2 to Node 7 (255 

miles) with a speed limit of 70 miles per hour.

Requires 3.6 hours to complete the trip. 

• Charging station: 32 hours of charging.

• Charging pad: No need to stop for charging.

• We extended the charging facility planning problem by 

taking into account charging pads in addition to charging 

stations.

• We proposed an Extended Flow Refueling Location 

Model.

• We show that by locating charging pads:

– More traffic flows (veh/hr) are served/charged for the 

traffic system.

– Less charging time is required for individual drivers.


