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ABSTRACT: To restrict both secondary arc current and
no-load voltage of UHVAC transmission line, the relation
between secondary arc current and compensation degree of HV
shunt reactor and that between voltage of no-load line and the
compensation degree are researched, and the method to
determine the lower limit of compensation degree of HV shunt
reactor in the viewpoint of restricting secondary arc current and
voltage of no-load line is given. Research results show that to
restrict secondary arc current of single-circuit UHVAC line the
capacity of HV shunt reactor should be higher than the
capacitive power of interphase capacitance; the capacity of HV
shunt reactor should be higher that the sum of capacitive power
of interphase capacitance and partial capacity of inter-circuit
capacitance; thus the lower limit of compensation degree of
HV shunt reactor determined by the restriction of secondary arc
current is evidently influenced by parameters of transmission
line, and within possible parameter variation range of UHVAC
transmission line, the lower limit of compensation degree of
HV shunt reactor for single-circuit UHVAC line is 55% and
that for double-circuit UHVAC line is 65%. The lower limit of
compensation degree of HV shunt reactor determined by the
restriction of voltage of no-load line should be increased with
the increasing of the length of transmission line and is closely
related to the type of drop-point of both ends of UHVAC line.
For short UHVAC line the lower limit of compensation degree
of HV shunt reactor can be determined by the restriction of
secondary arc current in general; for long UHVAC line the
lower limit of compensation degree of HV shunt reactor can be

determined by the restriction of voltage of no-load line.
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Fig.1 Tower for UHVAC transmission line
(The size and shape of tower head are fixed while
the height of tower is variable.)
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Fig.2 Schematic diagram of secondary arc current
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Fig. 3 Equivalent circuit of grounding reactor connected
to the neutral of high voltage shunt reactor
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Fig. 4 Equivalent diagram of secondary arc current
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Fig. S Relation between impedance values of grounding
reactor connected to the neutral of high voltage shunt

reactor and compensation degree
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Fig. 6 Lower limit of compensation degree of HV shunt
reactor determined by the constraint of secondary arc
current in single-circuit line
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Fig. 7 Line capacitance under single-circuit
operation mode
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Tab.1 Coupling capacitance among phase conductors
belonging to different circuits
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