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Energy Saving and Emission Reduction
• Government Policy (Economic Growth)
• Global Impact (Clean Energy)
• Energy Independence (Price Volatility)
• Climate Change (CO2 Global Warm)

TESLA super charger placement in NA

Objective: coordinate multi-EV charging to avoid above issues. 

• Negotiate charging profiles one day ahead
• Ignore customers’ interest
• Single charger only
• Unfair for each customer
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unseparated random 
optimization problem

• Power loss
• Voltage variation
• Grid overloading
• Charging station revenue loss 
• Customer’s charging demand affected 
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• Classify the charging requirement into non-flexible and 
flexible parts

• Formulate a utility optimization problem, develop 
admission control and scheduling algorithms 

• Outperform the state-of-the-art solution 
• Charging station and customers win-win solution
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ǣ�Charger numberܯ
οݐ: Slot duration
ܶǣ�Total slot number
ߣ : Arrival rate

EV Charing Task
࢏ࢀ� ൌ ሺ࢏ǡ ǡࢇ࢏࢚ ǡࢊ࢏࢚ ǡ࢔࢏࢓࢏࢘ ሻࢊࢋ࢘࢏࢙ࢋࢊ࢏࢘

ࢁ ൌ ǡࡾሺࢁࡲ ǡ࢔࢏࢓࢘ ሻࢊࢋ࢘࢏࢙ࢋࢊ࢘
Decision for all incoming EVs at t-th time 
slot
࡭ ࢚ ൌ ሼࢇ૚ ࢚ ǡ ૛ࢇ ࢚ ǡڮ ǡ ࡺࢇ ࢚ ሽ
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૙ǡ Ǥ܍܏ܚ܉ܐ܋�ܖܗ�܂۽ۼ�ܛܑ�܄�۳ܐܜ࢏�܍ܐܜ

෍࢏ࢇሺ࢚ሻ ൑ ࡹ
࢚ࡺ

ୀ૚࢏
Decision for i-th EV at time slot t
࢏࡭ ࢚ ൌ ૚ࢇ ࢇ࢏࢚ ǡڮ ǡ ࢏ࢇ ࢇ࢏࢚ ǡ ࢇ࢏࢚ ൑ ࢚ ൑ Ǥࢊ࢏࢚
Accumulated served requirement
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Sample Utility Function
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• Task Energy State
௜ܧ ݐ ൌ ௜௠௜௡ݎ െ ܴ௜ ݐ Ǥ

• Flexibility
߶௜ ݐ ൌ ௜ௗݐ െ ݐ െ ௜ܧ ݐ Ǥ

modify
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(a) total utility (b) extra requirement utility

The influence of arrival rate on the total and extra utilities.
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(a) ߣ ൌ ͲǤͷ (b) ���Ǥݎ��௠௜௡ ൌ ͵
The influence of avg. ݎ௠௜௡and arrival rate on the average cost.


