Accepted Manuscript

N Comeorens
Impact of load models on the static and dynamic performances of IN SIMULATION

grid-connected wind power plants: A comparative analysis

M. EL-Shimy, N. Mostafa, A.N. Afandi, A.M. Sharaf, Mahmoud A. Attia

PII: S0378-4754(18)30041-7
DOI: https://doi.org/10.1016/j.matcom.2018.02.003
Reference: MATCOM 4541

To appear in:  Mathematics and Computers in Simulation

Received date: 26 February 2017
Revised date: 28 October 2017
Accepted date: 4 February 2018

Please cite this article as: M. EL-Shimy, N. Mostafa, A.N. Afandi, A.M. Sharaf, M.A. Attia,
Impact of load models on the static and dynamic performances of grid-connected wind power
plants: A comparative analysis, Math. Comput. Simulation (2018),
https://doi.org/10.1016/j.matcom.2018.02.003

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.


https://doi.org/10.1016/j.matcom.2018.02.003

Manuscript

Click here to view linked References

Impact of load models on the static and dynamic performances of grid-connected wind

power plants: a comparative analysis

M. EL-Shimy ™", N. Mostafa 2 A. N. Afandi °, A. M. Sharaf 4, Mahmoud A. Attia *

'Electric Power and Machines Department, Ain Shams University, Cairo, Egypt
2Shanon Engineering, Qatar

*Power energy smart grid Center, Electrical Engineering, State University of Malang, Indonesia.
“Sharaf Energy Systems, Incorporated, Fredericton-NB, Canada

*Corresponding author - email: mohamed_bekhet@eng.asu.edu.eq; shimymb@yahoo.com Phone: +2
01005639589

Abstract

The integration of renewable energy technologies in power systems causes a significant change in the
electromechanical, and electromagnetic properties of the hosting systems. Consequently, the overall steady state,
and dynamic performances of power systems are altered due to the presence of these technologies. Therefore, the
conclusions derived from the conventional system structures need to be updated. Recently, wind energy
presented a worldwide major source of renewable energy. The performance of the generating subsystem is not
only affected by the technologies of the generators, but also by the dynamics of the network and load
components. Since the majority of network components is passive elements, the loads present the most
impacting subsystems on the performance of power systems. Investigation of the impact of load models on the
performance of power systems hosting wind energy is the main objective of this paper. This paper presents a
detailed analysis of the steady state and dynamic performances of power systems as affected by popular WECTS,
and composite load structures and models. The results are compared with the performances of the conventional
synchronous generators. The results presented in the paper provide evidences of the strengths and weaknesses in
power systems caused by the presence of various WECTS. In addition, the results show the levels of capability of

various WECTSs to match the classical distinct performances of conventional synchronous generators.
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