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DC MICRO-GRID SYSTEM/CONSTANT POWER LOAD (CPL)/
MATHEMATICAL MODEL/STABILITY ANALYSIS/INSTABILITY

MITIGATION/LOOP CANCELLATION TECHNIQUE

The global warming effect due to greenhouse gas is the main reason to
increase the adoption of renewable energy. The output of renewable energy is
normally DC and the power electronics is rapidly developed. As a result, the DC
micro-grid system (DCMGs) is introduced. The DCMGs can support more electronic
loads in the future. Unfortunately, the behavior of many controlled electronic loads is
constant power load (CPL). The CPL can significantly degrade the system stability.
Hence, the system stability analysis is required to predict the unstable point via the
mathematical model-"The model can be derived from the D(Q’method and the
generalized state-space approach (GSSA). These-methods=will change the time-
varying model to time-invariant model in which it is suitable for stability analysis by
using s-plane analysis via the eigenvalue theorem. However, the stability analysis can
only predict the unstable point of the system. It cannot maintain stable operation until
the rated power. Therefore, the instability mitigation is required for system
stabilization. In this thesis, the instability mitigation by using nonlinear feedback
called loop cancellation technique is presented. The loop cancellation technique will

add only the loop compensation to compute the compensated value, but it is not



necessary to add any component into the considered system. The results show that the

loop cancellation technique can explicitly mitigate the unstable operation.
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