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Abstract

In this thesis, Imroving the stability of microgrid in connected and island modes is
evaluated. In this regard, the cooaperative control of battery energy storage systems and micro
sources is proposed to balance load and further improve the stability. In addition, the variation
of active and reactive power is also considered and the voltage source inverters are also used to
improve the stability of the microgrid in the island mode. It is worth mentioning to point that,
the microgrid under study is not assumed to be purely resistive and the effect of reactive load
has been taken into consideration. Therefore, the proposed control strategy simultaneously
coordinates the battery energy storage systems and the power sources to supply the active and
reactive loads of the microgid. Simulation in conducted in MATLAB software considering the
presence and absence of battery energy storage systems in two different connected and stand
alone modes of the micro grid. Results demonstrate the high capability of the proposed strategy
in stabilizing both voltage and frequency of micro grid. With the proposed control system, the
frequency and voltage of microgrid will be 314.4 radians / s and the voltage will be 379.77
volts, respectively.

Key Word: Micro grid, Battery energy storage systems, stabilizing Microgrid, Micro
Sources.

AN



Energy Institute of Higher Education

Thesis Title:

Imroving the stability of microgrid in both stand alone
and connected modes through the cooaperative control
of the energy storage systems and micro sources to
balance load

Advisors A Thesis Submitted in Partial Fulfillment of the Requirement for
the Degree of Master of Science in Electrical Engineering

By:
Mehdi Falahatkar Gashti

Supervisors:
Dr. Mojtaba Mirzaei
Dr. Mehdi Taheri

September 2019



