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Quantifying the Impact of Adding Renewable Energy on the Grid
from the Economic Point of View
Ata Raziei
Advisors: Prof. Kevin Hallinan, Prof. Malcolm Daniels and Prof. Robert Brecha

I. Introduction/Motivation

IV. Simulation Results

Primary Objective:
Design a Central Energy Manager (CEM) to minimize
electricity bill by managing flow of power between
solar panels, storage, grid, and loads.

Growth in renewable energy, has been rapid over
the past decade. However, the problems of adding
them, specifically from the point of view of the
stability and reliability of the grid have gradually
come to light. Nowadays rather than uncertainty
behind the demand behavior, electricity entities
have to deal with uncertainty behind the renewable
energy generation. Substantial research is going on
in order to remedy the problems of stabilizing the
grids having a notable percentage of renewable
energy on the grid. One of the best offered solution
is adding storage systems. The aim of the proposed
research is to pair the offered solutions of
stabilizing the grid to the economic assessment.

Electricity Bill Minimization:
For 200 square meter of PV and 200 KWh of battery :

Questions to be answered:
1) At each time what percentage of the solar panels’
output must flow directly to the loads, and what
percentage to the batteries?
2) At what time, for how long, and for how much,
batteries should the be charged and discharged?
3) What is the best size of the solar panels and
battery bank? (Capitalized cost)

Simulation result for 120 unit apartments in Columbus, Ohio
Result for Feb 2014

V. Future Works

Observation:

Utility retailers like this:

III. Formulation
Demand vs. Wholesale Market Price vs. Solar Irradiance
in Dayton, OH (Source: Duck Energy and Nrel)

II. System Model

Objective Function:

Equality Constraints:

-

Environmentalists like this:

Inequality Constraints:

- On the grid:
- Stored Energy:

With storage system
and direct connection
of PV to loads

Power Engineers like this :

- Battery size:
- Battery Discharge:

