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Abstract

As the proportion of new energy power plants increases, in order to meet the stability requirements
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of the system, new energy plants must provide reactive power support and be equipped with static
var generators (SVGs). Traditional single voltage sag research is difficult to characterize the applica-
bility of control parameter identification. In order to obtain more accurate SVG model parameters
to meet the requirements of safe and stable operation of doubly fed wind farm grid connected sys-
tems, a parameter identification method for SVG control model based on improved Archimedean
optimization algorithm is proposed. Firstly, the electromechanical transient characteristics of SVG
are derived in detail and its mathematical model is established on the Digsilent/factory platform.
Then, the cascading fault voltage crossing test data of SVG is obtained in an actual doubly fed wind
farm. Finally, a parameter identification method based on considering cascading faults is proposed
based on the dynamic characteristics of SVG. Comparing simulation data with test data, the results
show that the proposed identification method can effectively improve the identification accuracy of
SVG control parameters.
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Figure 1. Main circuit structure diagram of voltage type
dynamic reactive power compensation device
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Figure 2. The control model of static var generator
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Figure 3. IAOA identification flow chart
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Figure 5. Identification results of SVG cascading fault parameters for various
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Table 1. Comparison of parameter identification results under different opti-
mization algorithms
=1 TEMMHEET S EIHRERIILE

SR PSO GA GWO IAOA
Kp1 0.9201 0.8986 0.9470 0.9685
Ki1 95.8829 97.9937 96.2450 98.9500
Kp2 0.3363 0.4500 0.4606 0.4773
Kiz 8.2309 8.1054 7.8961 7.9905
Kp3 1.1122 1.2278 1.2099 1.2397
Kis 299.3256 289.4760 296.9721 297.4300
Kpa 0.3999 0.4087 0.4400 0.4467
Kia 8.1333 8.0808 7.9158 7.9901

Table 2. Calculation results of voltage deviation for cascading faults
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AL L 2 u P Q I
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F2 0.2547 0.1720 0.1900 0.2054
A F1 0.0854 0.0957 0.0987 0.0363
F2 0.1000 0.2350 0.1723 0.1520
F1 0.0568 0.03367 0.2340 0.0665
GWO
F2 0.1956 0.2245 0.1268 0.1198
F1 0.0202 0.0319 0.0207 0.0100
IAOA
F2 0.0915 0.1141 0.1025 0.0827
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