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Objectives

Microgrid Model

= Grid-connected MG consists of

Grid-Connected Microgrids to Achieve Economic Operation
-

Problem Statement

= Scheduling for MG operation with optimization algorithm

>

grid-connected microgrid (MG) Microgrid operator and its control system (MG-EMS) (using mixed integer linear/nonlinear programming)
* Reduction in electricity consumption in microgrid « Renewable energy sources (RESs: PV plants, WTs, etc) * Use RES generation for local load management
(Energy charge reduction)  EV charging/discharging station (EVSE) *  Smart EV charging / discharging (V1G/V2G)
* Peak load reduction in microgrid (Demand charge  Power grid connhection (Bi-directional power exchange) * Load shifting with dynamic pricing
reduction) * Electric loads and EVs (Customers)
* EV charging price saving e ﬁ = However, uncertainty and variation cause difficulties in
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Proposed Control Scheme

Two-layer control scheme: Day-ahead forecasting and real-time operation layers

Forecasting Layer Real-time Optimization Layer

Model Predictive Control

= Rolling Horizon Control (RHC) as Model Predictive Control (MPC)

* MPC: Find the control command that can improve control performance in the future

* Rolling Horizon Control as MPC framework.
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Dynamic Pricing for EVs

Case Studies

EVSE#1: Charging schedule

EVSE#1 & EVSE#2 - Simulation Results

EVSE#2: Charging schedule

T T T T T T 1

T T
-PrnpnsedARH E
I o reventional method E™ Mo, 7 1
1 | ]
P — » ]
! E™ Mo, 2 l
1 ! 1 1 1 1 1
2 4 5] g 10 12 14 16 18 20 22 24
Time step

EVSE#2: SoC of connected EVs
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Cost Savings for EV Owners

EVSE#1 charging bill

EVSE#2 charging bill
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= Design of dynamic pricing for EV charging and discharging e
* To use V1G and V2G functionality, MG operator can minimize the electricity Simulation Scenario R N N
bill by shaping the net load. PV generation, Load consumption, and Net-Load o EVSEH#1: SoCof connected EVs
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Smartgrid Laboratory at Kookmin University, Republic of Korea ( http://smartgrid.kookmin.ac.kr )
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Cost Savings for Whole Microgrid
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