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Identification method of an electromagnetic transient model for an SVG based on
fault ride-through evolution characteristics
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Abstract: Establishing an accurate white box electromagnetic transient simulation model for static var generators (SVGs)
is a prerequisite for analyzing the voltage stability characteristics of the power grid. However, existing models often use
generic control structures and parameters because of confidentiality issues of the SVG controller, resulting in significant
discrepancies between transient output characteristics and actual performance. To solve these issues, this paper proposes
an electromagnetic transient model identification method based on the fault ride-through (FRT) evolution characteristics
of the SVG manufacturer packaged black box model. First, this paper analyzes topological characteristics of the
manufacturer’s black box model, and clarifies its FRT evolution characteristics through multi-condition FRT response
testing. Then, by analyzing the impacts and pathways of transient switching processes of different control parts of the
SVG, a controller structure identification method based on the evolution form of the FRT response is proposed. By
analyzing the influencing mechanism of different SVG control parameters on FRT response characteristics by stages, a
step-by-step identification method for controller parameters based on FRT response amplitude is proposed, forming a
white box electromagnetic transient model identification method system for the SVG. Finally, a comparison is made
between the established white box simulation models of different models and the corresponding manufacturer’s black box
models in terms of FRT response characteristics. This finds that the error is much smaller than the allowable error of the
current standard, proving the effectiveness and universality of the proposed method.
This work is supported by the National Natural Science Foundation of China (No. 52377077).
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Table 1 Basic parameters of SVG device

SRR ZHUE
H5E X J/Mvar 13
FEHUERIE U/ kV 37
I 0 8% 3% UAH L/ mH 33.5
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Table 2 Test conditions in constant voltage mode

L s [, L T [
Thl/p.u. B [ /ms Th/p.u. B [ /ms
0.20+0.05 625+20 1.3+£0.03 500+20
0.50+0.05 1214+20 1.25+0.03 1000+20
0.90-0.05 2000+20 1.2+0.03 10000+20
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Table 3 Test conditions in constant reactive power
or constant reactive current mode
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Fig. 2 Test results of FRT response in constant voltage mode
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complete FRT processes
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Table 4 Mapping relationship between controller structure

and response morphological
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based on the proposed method
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Table A1 Reactive current and voltage before, during, and
after fault crossing of different test conditions
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