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Fig.3 Relationship between inertia identification
error and prior variance of Gy
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Table 2 Comparison of inertia identification results
before and after simulation data selection

Table 1 Reference system parameters of
each generator and its inertia error
KEHL My/s 0, M,/s &/ %
G, 57.2 [-0.9835-7.001x107*]" 56.197  1.75
G, 52.8 [-0.9823 -7.541x107*]" 52.113  1.30
G, 52 [-0.9839 -7.778x107*]" 50.606  2.68
G, 69.6 [-0.986 1 -5.875x107*]" 67.140  3.53
Gs 71.6 [-0.982 6 -5.697x107*]" 68.998  3.63
Gy 60.6 [-0.979 6 -6.914x107*]" 56.679  6.47
G, 69 [-0.9850 -5.833x107*]"T 67.549  2.10
Gy 1000 [-0.998 1 -4.202x107°]" 950.08  4.99
Gy 84 [-0.9852 -4.868x107*]" 80.952  3.63
Gy  48.6 [-0.978 0 -8.002x107*]" 48.899  0.61

p_— B ot e R4S
Ny &/ % &/ % N/ Yo
G, 111 5.540  46.85  47.30
Gs 111 6.898  56.76  41.21
Gg 111 7.209  54.05 37.43
Gy 111 8.060  33.33  42.86
pa_— B 5 BHRAR
Ny e /% % M %
G, 56 4.105 57.14 53.74
Gs 56 3422 7321 46.42
G 56 3.084  76.79  42.27
Gy 56 4984 4286  47.97
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Table 3 Inertia identification results before
and after selection of real world data

BRI e AT HHR S

e
15 371 236.1 32.08 44.07
25 371 230.2 37.47 37.25
35 1671 329.3 28.90 38.48
45 1671 471.5 24.66 38.54
5% 351 3024 22.22 48.06

sl WO T 15 4%

Ny &/ Y% &/ % N/ Y
1% 37 19.00 86.49 72.01
25 37 25.82 70.27 56.38
35 167 64.00 59.28 62.93
45 167 289.7 41.92 57.42
5% 35 29.46 54.29 75.40
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Data quality evaluation of generator inertia identification based on prior variance
YE Hongbo', JIANG Yang®, CHEN Xuemei’, CUI Yong', YU Yue’, LU Chao’
(1. State Grid Shanghai Electric Power Company ,Shanghai 200122, China;
2. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
3. Shanghai Electric Power Design Institute Co.,Ltd.,Shanghai 200025, China)

Abstract : Generator inertia is an essential parameter in the analysis of frequency characteristics of power system and its online
applications. The inertia of a generator can be identified in real time based on ambient active power and frequency signals
measured while the generator is in routine operation. However, due to data quality defects of field measurements , the results of
inertia identification are poor when applying existing algorithms to actual data. To solve this problem,the a priori variance of
inertia identification results is defined based on spectral analysis and system identification theory. The a priori variance is
calculated by three steps :reference system estimation, model parameter variance estimation and inertia variance estimation. The
segments of ambient data are evaluated and selected before identification, which improves the accuracy of inertia identification.
Data evaluation and selection results based on simulation data and field measurements verify the proposed method. The results
show that the data segments with smaller a priori variance have higher accuracy of inertia identification.

Keywords : ambient data;system identification ;actual data;generator inertia;data evaluation and selection;a priori variance
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Optimization and identification technology of hyperspectral spectral

features of insulator pollution levels
SHEN Long', QIAN Guochao', PENG Zhaoyu', LI Qianhui'*, YANG Kun®, MA Yutang'
(1. Electric Power Research Institute of Yunnan Power Grid Co.,Ltd.,Kunming 650217, China;

2. School of Electrical Engineering,Southwest Jiaotong University ,Chengdu 611756, China)
Abstract: To solve the problem of traditional pollution detection methods on the prevention and control of pollution flashover of
transmission line insulators, the non-contact and high-resolution hyperspectral technology is used to study the on-line pollution
detection technology. At the same time, an insulator pollution level identification technology based on wavelet packet energy
spectrum feature optimization is proposed to effectively extract the spectral features reflecting the pollution degree and weaken
the influence of redundancy and interference information. Firstly,the spectral images of insulator samples with different pollution
levels are segmented to extract the spectral mean curve of pixels in uniform pollution area. Secondly, the difference of light
intensity uniformity and environmental noise of different images are preprocessed, and the differentiability among different
pollution levels is improved by logarithmic transformation. Thirdly, the feature extraction of wavelet packet energy spectrum is
performed on the preprocessed spectral lines. Finally, a pollution level recognition model based on the proposed features and
support vector machines (SVM) is established. The experimental results show that the SVM pollution level recognition model
based on wavelet energy spectrum features achieves 99.8%, and it has higher recognition accuracy than full band data or
principal component analysis (PCA) feature data does.
Keywords : hyperspectral technology; insulator pollution level; wavelet packet energy spectrum; background segmentation;

support vector machine (SVM) ; principal component analysis (PCA)
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