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The influence analysis of ambient temperature on measurement of UHV transmission line
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Abstract: Aiming at the abnormal phenomenon of negative statistical line loss occurring in some interprovincial ultra-
high voltage (UHV) transmission lines under light load, the influence of ambient temperature on measurement of
UHYV transmission line is analyzed in this paper. Firstly, the UHV transmission line of Nanyang-Jingmen is taken as
an example to establish a mathematical model of the influence of temperature on equivalent dividing capacitance of ca-
pacitor voltage transformer (CVT). Then, the relationship between the ambient temperature and the equivalent di-
viding capacitance of CVT is deduced. In the end, based on the historical temperature data, the influence of ambient
temperature on the voltage division ratio of CVT is calculated. It is shown that the error of CVT voltage ratio caused
by the environmental temperature may result in the negative statistical line loss of UHV transmission line when con-
sidering the discrepancies of CVT parameters.
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Figure 1 The structure diagram of CVT
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Figure 2 The structure diagram of the capacitance

voltage divider
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Figure 3 The equivalent circuit of CVT
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Figure 4 The historical daily temperature of Nanyang and
Jingmen in July 2015
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Figure 5 The influence of temperature variation on

equivalent voltage divider capacitor in Jingmen
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Figure 6 The influence of temperature variation on

equivalent voltage divider capacitor in Nanyang
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Table 1 Parameters of CVT
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5.05X107%  0.481 34.4 500 4.6X101

R,./Q La/H  Ra/Q  Lue/H  Ruw/kQ
540X 10" 5 365 4586 1920
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Table 2 Measuring error of CVT under

different conditions
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Table 3  Statistical line losses under different

temperature coefficients
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