Accepted Manuscript

IEMERST

Coordinated short-term scheduling and long-term expansion planning in
microgrids incorporating renewable energy resources and energy storage systems

Reza Hemmati, Hedayat Saboori, Pierluigi Siano

Pll: S0360-5442(17)31075-7
DOI: 10.1016/j.energy.2017.06.081
Reference: EGY 11089

To appear in: Energy

Received Date: 23 October 2016

Revised Date: 26 May 2017

Accepted Date: 13 June 2017

Please cite this article as: Reza Hemmati, Hedayat Saboori, Pierluigi Siano, Coordinated short-term
scheduling and long-term expansion planning in microgrids incorporating renewable energy
resources and energy storage systems, Energy (2017), doi: 10.1016/j.energy.2017.06.081

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.



Coordinated short-term scheduling and long-term expansion planning in microgrids

incorporating renewable energy resources and energy storage systems

Reza Hemmati'!, Hedayat Saboori!, Pierluigi Siano?
'Department of Electrical Engineering, Kermanshah University of Technology, Kermanshah, Iran
?Department of Industrial Engineering, University of Salerno, Italy

r.hemmati@kut.ac.ir, h.saboori@kut.ac.ir, psiano@unisa.it

Abstract: this paper presents a two-level stochastic microgrid planning tool. The proposed tool determines the
optimal location and size of different technologies through a long-term plan as well as the optimal operation
strategy for technologies through a short-term plan. The proposed planning tool considers distributed generation
resources, energy storage systems, and lines as candidates for the expansion. One of the key characteristics of
the introduced planning is its ability to tackle load and renewable energies uncertainties through stochastic
planning. Both the long-term and short-term plans are mathematically expressed as mixed integer nonlinear
programming problems and solved by using a strong Meta-heuristic optimization algorithm. Simulation results
demonstrate that the proposed two-level planning method reduces the planning cost compared to the
conventional method (i.e., only long-term planning). As well, it is indicated that considering line as an option
for the expansion reduces the planning cost and increases the flexibility of the planning.
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