Classical Mathematical Program

x ∈ X

Bilevel Program

Luce Brotcorne A Bilevel Approach to Energy Pricing Problem using Smart Grids Prices from supplier and demand with time windows from customers are received by the smart grid.

Time-of-use price control to minimize peak demand and maximize revenue.

Demand-response to hourly changing prices to minimize cost and waiting time.

Bilevel Model Objectives

Leader maximizes (revenue -peak cost) by deciding on prices Follower minimizes (billing cost + waiting cost) by deciding on the schedule of consumption.

Assumptions

A fixed upper bound for prices.

Demand is fixed.

All operations are preemptive.

Every customer has a set of appliances and certain time windows.

All appliances have power consumption limits.

One cycle has 24 time slots(hours) in total. There are 10 randomly generated instances which consist of 10 customers, each owns 3 preemptive appliances. Since it is a system optimal model, we can say that there are 30 jobs.

Peak weight κ takes 5 values: 200, 400, 600, 800 and 1000. 

Table :

 : Comparison of Optimality Gap of Heuristics

	Kappa % Gap of PSH % Gap of PrH
	200	0,06	0,00
	400	0,00	0,00
	600	0,12	0,00
	800	0,00	0,13
	1000	1,38	0,12
	Avg	0,16	0,03

Table :

 : Computation Time of Classical Exact Method and Heuristics(sec)

	Conclusion			
	Our Work			
	Innovative approach for DSM		
	Explicitly integrated customer response into the optimization THANK YOU FOR LISTENING process of the supplier Q & A
	(κ) Efficient heuristic approach to provide good solutions CEM PSH PrH
	200	31.90	21.70	13.50
	400 600 2022.70 141.90 122.10 410.40 102.90 74.70 What else is Possible?
	800 4244.20 154.00 152.20 Stochastic approach (prices, demand)
	1000 8717.70 153.60 154.00 More efficient heuristics
	Robust modelling