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Fig.15 Comparison of output response between
identification model and actual model
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Table 4 Impact of innovation length on
identification error and calculation time
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Power system state space identification based on multi-innovation

coupling least square algorithm
SUO Jianglei',HU Zhijian',LIU Yukai*,ZHANG Ziyong' WANG Wei’
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. State Key Laboratory of Electrical Insulation and Power Equipment,Xi’an Jiaotong University,Xi’an 710049, China;
3. Guangzhou Power Supply Company Limited,Guangzhou 510260 ,China)

Abstract: A practical identification method of power system state space model is proposed for the
engineering application of wide area damping controller,which adopts the coupling least square algorithm to
make full use of the intermediate data during identification and avoid the redundancy due to the repeated
iterative  calculation of high dimensional covariance matrix. Combined with the multi-innovation
identification,the multi-innovation coupling least square algorithm is deduced to further improve the
identification accuracy. Without any additional excitation,the noise-like signals existing in the system are
used to complete the power system identification. Simulations for 4-machine 2-area and 10-machine 39-bus
test systems are carried out to verify the advantages of the proposed method :simple identification process,
small calculation load,high identification accuracy,and easy online data updating according to system
structure change.
Key words: multi-innovation coupling least square algorithm; electric power systems; state space; system

identification; wide area damping controller; low frequency oscillation
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Power quality disturbance identification based on clustering-modified S-transform

and direct support vector machine
XU Zhichao'?,YANG Lingjun®,LI Xiaoming>?
(1. Construction and Administration Bureau of South-to-North Water Diversion Middle Route Project,Beijing 100038,China;
2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
3. Suzhou Institute, Wuhan University,Suzhou 215123, China)

Abstract: A method based on CMST (Clustering-Modified S-Transform) and DSVM (Direct Support Vector
Machine) is proposed to identify the power quality disturbance. Combined with the characteristics of power
quality disturbance signal,the CMST method can optimally and simultaneously process the time-domain
resolution of fundamental frequency signal and frequency-domain resolution of high-frequency signal to
ensure the correctness of property extraction. Compared with the least squares support vector machine,
DSVM,as a classifier,has simpler solving process,lower computation complexity,faster training and testing
speed, higher generalization ability. Furthermore,it guarantees the global optimal solution. The CMST
combined with DSVM is applied in the identification of single or mixed disturbance. Simulative experiment
verifies the effectiveness of the proposed method.
Key words: power quality; disturbance identification; clustering-modified S-transform; direct support vector

machine; support vector machines



