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Abstract: [Objective] Aiming at the technical problems of regular power-off calibration and inconvenient
on-site detection for high-voltage capacitive voltage transformer, this paper proposes a novel method for on-
line monitoring and quantitative evaluation of capacitive voltage transformer error. Without the need for
physical standard devices, the method can realize quantitative calculation of capacitive voltage transformer
error only by analyzing the sampling data on the secondary side of capacitive voltage transformer. [Method]
Firstly, taking three-phase capacitive voltage transformers as the basic calculation unit, principal component
analysis (PCA) is adopted to construct a residual subspace characterizing the error characteristics of the
transformers, and the Q-statistic of each group is calculated. The group of voltage transformers with the
minimum Q-statistic is selected as the virtual standard reference transformer. Then, based on the in-phase
constraint relationship of the transformer cluster, an in-phase error constraint equation of capacitive voltage
transformers is established. Finally, combined with the virtual standard transformer, the constraint

equation is solved to obtain the quantitative errors of all channel capacitive voltage transformers. [Result]
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Field data verification shows that the proposed method can effectively realize the on-line quantitative
calculation of capacitive voltage transformer error, with the ratio error calculation deviation less than
0.03% , which has high accuracy and engineering practicability. [Conclusion] This paper is expected to
address the industry challenge of the difficulty in implementing power-off maintenance for capacitive voltage
transformers, which leads to the risk of excessive deviations in a large number of in-service capacitive
voltage transformers.
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Fig. 1 Implementation flowchart of error assessment algorithm
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Fig. 2 Schematic diagram of on-site sampling data on the secondary side of three-phase capacitive voltage transformers
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Tab. 1 Error setting of four sets of three-phase capacitive voltage transformers
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Fig. 3 Four sets of on-site sampling data on the secondary side of three-phase capacitive voltage transformers after adding errors
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Fig. 5 Schematic diagram of in-phase error difference of capacitive voltage transformer
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Tab. 2 Comparison of error setting and algorithm evaluation for four three phase capacitive voltage transformers
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Fig. 6 Four sets of secondary side field sampling data of three-phase capacitive voltage transformers simulating slow-changing errors
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Fig. 7 Q statistics of four sets of three-phase capacitive voltage transformers
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Fig. 8 Quantitative calculation results of error for the second group of capacitive voltage transformers
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Fig. 9 Quantitative calculation results of error for the third group of capacitive voltage transformers
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Fig. 10 Quantitative calculation results of error for the fourth group of capacitive voltage transformers
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