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Small-signal Equivalent Modelling Method of a Multi-type
Renewable Energy Collecting System Based on Matrix
Partitioned Similarity Transfor mation
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Abstract: In a renewable power collecting system, the number of generators is large, the network topology is
complex, and the combination of operating conditions is various, which makes the small-signal stability analysis of the
system inefficient and the equivalent modelling difficult. Thus, a small-signal equivalent modelling method of the
multi-type renewable energy collecting system is proposed based on partitioned similarity transformation of the transfer
function matrix of the generators and the network. First, by combining the models of generators and the network
equation of the system, a detailed model of the renewable power collecting system is obtained. Second, considering that
the system can be divided into several groups in which dynamics of the generators are approximately the same, via the
partitioned equivalent decoupling and order reduction, a single-machine equivalent model is established for each group
and hence a multi-machine equivalent model for the system is obtained. Finally, the effectiveness of the proposed
method is verified via case studies. The method proposed can deal with the differences of dynamics of the generators
and the complex network topology and also effectively reduce the computational burden of the small-signal stability

analysis.
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Fig. 1 Schematic of renewable power collecting system
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