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Project Objectives 

Provision of Energy to the Grid 

Commercial Charging Stations 

Centralized Generation, Electricity Markets, and Transmission 

Distribution Network Aggregator 
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Station 

Distributed 
Generation 
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Generation 

PEV 1 PEV 2 PEV N  

 

Real-time Traffic Information 

Energy flow 

Information flow 

Mitigation of distribution overloads via customers selling energy to 
aggregator when both maximize profits in repeated coupled markets. 

What will be the effect on power grid of large scale PEV integration? Motivation 
Study dynamic pricing and energy management policy for 
EV charging stations with renewable energy integration 
and energy storage. 

Methodology 
q Multi objective programming (MOP): profitability, 

customer satisfaction, impact of EV charging on power 
grid. 

 
 

q  Stochastic dynamic programming (SDP): Optimize the 
accumulated expected utility over multiple horizons 
recursively.   
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Results 
 
q SDP algorithm reaches up to 8% profit gain compared 

to greedy algorithm. 

q Pricing signals can reshape tempo-spatial charging 
demand to reduce stress on power grid. 

q A low-cost energy system can enhance profitability 
and protect customer from wholesale electricity 
fluctuation.    
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Op6mal&Energy&Aware&Rou6ng:&&
Total!energy!cost!along!route!R1!is!!
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Simulated&Truck&Parameters:&
Mass:&20000kg!
Frontal&Area:&20m2!

Air&drag&coefficient:&0.8�

Op6mal&Stochas6c&EcoCRou6ng&Solu6ons&

Objec6ve:&Minimize&the&mean&
value&of&overall&energy&cost&for&
the&selected&route

Stochas6c&EcoCRou6ng&DecisionCMaking&Procedure

HighCEfficient&Solver&
(1)  Primal Dual&Interior&Point&Method&
(2)  Op6mal&Path&Reconstruc6on
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Considera6ons&of&Electric&Drive&Limits&
•  Powertrain&Efficiency&
•  Baaery&Capacity&
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Phantom Demand Response 

Possible even with constant monitoring 

EVs can provide demand response services to the grid. How should 
they be compensated? 
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