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Compensation of UHV Access Grid by Shunt Reactors
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Abstract: According to the UHV power transmission plan of Jiangxi Province, a UHV m-type equivalent circuit
without conductance is derived based on the uniform transfer equation. This equivalent circuit includes the dis-
tribution parameters of capacitor, resistor and inductor. Taking Hubei-Jiangxi UHV power transmission line as an
example, the relationship of compensation by shunt reactors with steady-state voltage and transient voltage is
achieved via electromechanical and electromagnetic hybrid simulation based on the advanced digital power system
simulator (ADPSS). The influences of shunt reactors’ location and degree of compensation on steady-state voltage
and transient power frequency overvoltage of the UHV power transmission line are analyzed. Moreover, an objec-
tive function is established based on the relationship of compensation degree with the power transmission line’s
transmission power, voltage deviation, and losses, thus the optimum compensation is obtained. This study may

provide a reference for plan and construction of UHV access grids.
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Fig. 1 Jiangxi UHV access scheme
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Fig. 2 Equivalent circuit of UHV distribution parameters
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Fig. 3 7 model of UHV with shunt reactors
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Fig. 4 The influence of shunt reactors on

steady-state voltage
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Table 3 Power frequency overvoltage of phase to earth

fault under different degree of compensation p-u.
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Table 4 Power frequency overvoltage value of double
earth fault under different degree of compensation p.u.
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Table 5 Single phase grounding power frequency

overvoltage under different degree of compensation when

fault occurs at the first end of the 1/3 p.u.
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80 1.03 1.22 1.12 1.02 1.22
90 1.01 1.21 1.11 1.00 1.21
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Table 6 Two phase grounding power frequency
overvoltage under different degree of compensation when

fault occurs at the first end of the 2/3 p-u.
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70 1.02 1.14 1.24 1.09 1.24
80 1.01 1.13 1.22 1.08 1.22
90 1.00 1.11 1.21 1.06 1.21
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