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Fig.1 Curves of active power simulation error

and its spectrum
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Table 1 Dominant parameter sets of active power

and voltage amplitude at Bus 3
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Table 2 Overall energy error indicator before and after

calibration of dominant parameter sets for

two observations
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Dominant parameter identification of power system simulation error based on

frequency domain characteristic extraction of trajectory sensitivity
LIU Zhengfan', AN Jun',JIANG Zhenguo',LI Dexin®,LIU Zuoming
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University,Jilin 132012, China;

2. Electric Power Research Institute of State Grid Jilin Electric Power Supply Co.,Ltd.,Changchun 130021, China)
Abstract: Accurate identification of dominant parameters in the dynamic simulation of power systems is the
prerequisite for simulation validation. Traditionally,the comparison of time domain characteristics of trajectory
sensitivity for parameters is used to confirm dominant parameters. So a method for dominant parameter
identification of power system simulation errors based on frequency domain characteristic extraction of trajec-
tory sensitivity is proposed. The sensitive frequency points are extracted by analyzing frequency domain
characteristics of curves for simulation errors. The characteristic indicators to depict the influence of evalua-
tion parameters on the frequency domain of trajectory sensitivity are established,and the indicators are used
to analyze the frequency domain characteristics of trajectory sensitivity for parameters at sensitive frequency
points. Then, the dominant parameter sets of simulation errors are acquired. The effectiveness of the pro-
posed method is validated with a WSCC 3-machine 9-bus system. The results show that the proposed method
makes up the deficiency of insufficient utilization of trajectory sensitivity information from aspect of time
domain,and can provide theoretical support for simulation validation in power systems.

Key words: electric power systems; dynamic simulation; dominant parameters; trajectory sensitivity ; frequency

domain analysis
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Table Al Perturbed parameters

TR -2 AL BUAE FaE

SYN3-T; S 6.02 6.622
SYN,-T, S 12.8 11.52
SYNz-X¢' p.u. 0.1813 0.25382
SYN3-Xq p.u. 1.2578 2.26404
SYN2-Xq p.u. 0.8645 0.821275
SYN;-X¢' p.u. 0.0969 0.101745
SYN1-Xq p.u. 0.0969 0.101745
SYN3-X¢' p.u. 0.25 0.2375
EXCy-Ke p.u./p.u. 1 1.25
EXC,-K, p.u./p.u. 1 0.8
FLs-Kq — 80% 60%
FLs-Kq — 80% 60%

FLs-Kq — 80% 60%
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