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Abstract

As the penetration rates of distributed energy resources (DER) in
distribution systems grow, more regulations on DER interface converter
(DIC) behaviors under disturbances are enforced. These disturbances
include harmonic components, unbalanced utility, voltage sag and even
faulty utility. The last one requires particular ability of the DICs, namely
low voltage ride through (LVRT), which demands DICs to keep
supporting the utility even under excessively low voltage.

In this project, the disturbance rejection and LVVRT ability of DICs
in the micro-grid (MG) system will be discovered. More specifically,
the following issues are investigated:

1. LVRT control strategy for DICs: Based on the feedback
linearization theorem, the performance of DIC’s LVRT controllers
can be ensured by the non-linear Lyapunov function based stability
criterion. The nonlinear DC-link voltage controller based on
feedback linearization will be analyzed and implemented for
permanent magnet synchronous generator (PMSG) wind turbine
systems.

2. Dynamical models developments and fault analysis: Based on the
INER MG configurations, detailed dynamical models of the MG are
developed under real-time OPAL_RT simulation platform. Various
fault scenarios are designed for analyzing the weakness of this MG
system.

3. MG real-time simulations: Control and protection mechanisms of
DICs are constructed through comprehensive real-time OPAL_RT
simulations to validate the feasibility and the correctness of the
proposed control and protection mechanism when the MG
experiences some severe disturbances.
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DC-Link Voltage Without Control
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