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Identification method of abnormal data in bus load based on

factor analysis
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Abstract; To solve the problems of poor adaptability and low identification accuracy of the existing
identification methods of bus load abnormal data, this paper profiles the basic characteristics of abnormal
data based on the current bus load data. By examining the theory of factor analysis and its application in the
identification of abnormal data of bus load, an identification method of abnormal bus load data based on
factor analysis is put forward. With this method, factor analysis is introduced to decompose and reconstruct
the bus load curve into the basic component which represents the normal time sequence variation law of the
curve and the random component that represents the abnormal or random fluctuation characteristics of the
curve data. At the same time, based on the reconstructed random component of the load curve, the 3o
criteria for identifying abnormal data are given. Finally, a case study of a power supply company in
Chongqing shows that the proposed method is more reasonable and effective than the existing methods.
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Fig. 1 Bus load data of different voltage levels
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Fig. 2 Normal and abnormal load curves of 110 kV bus
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Fig. 3 Flow chart of bus load abnormal data identification method

based on factor analysis
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Table 1 Load data of four 110 kV buses

o NN E B 5 SEAE 5 B S
#Hom/h(d B /h(d Hrit /h(d Bk /h(d
110 kV DQ 1992 (83) 1(D 6 624 (276) 120 (5)
110 kV SJD 8 640 (360) 2 (2) ) 72 (3)
110 kV SJX 8 616 (359) 2 (1) 2 (D 96 (4)

110 kV SQB 8 664 (361) 3 (3 2 (D 0 (0
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Fig. 4 Annual load curve group of four 110 kV buses
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Table 2 Normal data samples with abnormal curves removed

B2 EFBEEHR /MO BRREHE/MD EEFHFHE/hD R R R/ hD
110 kV DQ 1992 (83) 0 (0 0 (0 0 (0
110 kV SJD 8 640 (360) 0 (0 0 (0 0 (0
110 kV SJX 8 616 (359) 0 (0 0 (0 0 (0

110 kV SQB 8 664 (361) 0 (0) 0 (D 0 (0)
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Table 3 The relative error between each normal curve sample and the basic component

$8324 Cruse/ % Cune/ %
110 kV DQ 7.13 5.37
110 kV SJD 6.88 5.11
110 kV SJX 7.05 5.23
110 kV SQB 5.28 4,05
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Table 4 Bus load curves with increased proportion of abnormal data

Rk EH B/ (D BRSFHECE /(D EER R/ A (D B R HR/h (D
110 kV SJD 8 040 (335) 22 (22) 25 (5) 72 (3)
110 kV §JX 8 040 (335) 22 (2D 25 (5) 96 (4)
110 kV SQB 8 112 (338) 23 (23) 32 (4) 0 (0
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Table 5 The relative error between the basic component and the normal curve

sin the sample with abnormal curves

8357 Cruse/ % Ciae/ %
110 kV SJD 7.01 5.31
110 kV SJX 7.15 5.30
110 kV SQB 5.37 4.09
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Fig. 5 Various load curves and basic components of 110 kV SJD bus
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Table 6 Comparison of three identification methods
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