Electrical Stability of Large Scale Integration of Micro Generation into Low Voltage Grids

Xueguang, W.,Yibin, Z., Arulampalam, A. and Jenkins, N.
Abstract

With large-scale integration of micro generation into low voltage grids, stability becomes an important issue
for a MicroGrid. The unique nature of the MicroGrid requires that the MicroGrid is stable in both grid-
connected mode and islanded mode. In this paper, the major factors (such as control schemes of the flywheel
energy storage system, types of load in the MicroGrid, location of the fault and inertia constants of motor
load) influencing the stability of the MicroGrid are investigated. Three possible control strategies (PQ control,
Droop control and Frequency/Voltage control) of the MicroGrid are described. Simulation results show how
the flywheel uses PQ control only when the MicroGrid is operated in grid-connected mode. During islanded
mode, the control scheme of the flywheel has to be switched from PQ control to Droop control or
Frequency/Voltage. With fixed PQ load or impedance load in the MicroGrid there is no stability problem.
However, motor loads have a significant influence on the transient stability of the MicroGrid. In the
MicroGrid, no evidence of small signal instability has been found. Instability of the MicroGrid is likely to result
in low voltages. Hence, the stability of the MicroGrid can be improved by using an under voltage load
shedding method on the less important motor loads in the MicroGrid.



