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Sparse Learning for Load Modeling in Microgrids

PING Zuo-Wei! HE Wei* LI Jun-Lin' YANG Tao®

Abstract The microgrid is integrated into the energy system by interconnected loads, energy storage systems and
distributed energy sources, which can be operated in parallel with the grid as a whole system or run in island mode.
Load modeling is a fundamental issue in the operation and control of the microgrid. This paper focuses on solving
following two key problems, one is the coordination of the reasonability and conciseness of load model structure, the
other is the parameters calibration of the load model. Different from conventional load modeling methods, this art-
icle proposes data-driven modeling methods to achieve structural selection and parameter calibration of load mod-
els simultaneously. Specifically, the key methodologies of sparse learning static load models and dynamic load mod-
els from measurement data draw from sparse Bayesian learning method and alternating direction method, and se-
lect the most dominant nonlinear terms from a pool of dictionary functions, which balance the data fitness and
achieve model learning. The proposed methods combine the machine learning technique with sparse representation,
aiming to provide physical interpretation for load model and offer insight to the distribution system operators about
dynamics of load. We validate and evaluate the proposed algorithms on the islanded microgrid test system. Case
studies demonstrate the effectiveness of proposed algorithms in achieving load modeling from measurement data in
terms of reasonability and robustness against measurement noises.
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Table 7 Sparse identification results for dynamic load
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