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Abstract: On-site testing of gas-insulated switchgear(GIS)is the final safeguard to ensure safe operation after commissioning. At
present, AC withstand voltage tests are widely used in engineering practice; however, significant discrepancies exist between the test
conditions and the actual “high-voltage—high-current” combined stresses experienced during GIS operation. As a result, multiple cases
have been reported in which severe insulation breakdown occurred shortly after the equipment had successfully passed the AC withstand
test. To address the limitations of existing test methods, this paper proposes a combined voltage—current on-site test for GIS, aiming to
enhance the detection of insulation defects before commissioning and improve the operational reliability of GIS. A technical approach
for applying high voltage and large current simultaneously under field conditions is analyzed, and a novel on-site test method based on
resonant voltage and induced current combined excitation is proposed, together with a complete testing procedure. Furthermore, an
induction-type high-current test device suitable for field application is developed, and the combined voltage—current test is conducted for
the first time on an actual GIS during its handover testing. The results indicate that when applying a large induced current to the GIS
internal conductor, conductive loops involving the GIS enclosure, enclosure grounding, and substation grounding grid must be avoided.
By coordinating two low-power excitation sources, the proposed method can safely and effectively realize combined voltage—current
on-site testing, offering a practical solution to improve the authenticity and effectiveness of GIS handover tests.
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Fig.1 Schematic diagram of loop formation with in-phase

but different intervals
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Fig. 2 Schematic diagram of circuit formation with
different phases and different intervals
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Fig. 3 Simulation model of inductive current booster set

for GIS equipment circuit
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Table 1 Typical External Dimensions of GIS Equipment
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Fig. 6 Schematic diagram of the main circuit of the test
current booster unit
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Table 2 Parameters of the test current booster unit
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Table 3 Parameters of a single test current booster unit
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Fig. 7 Processing drawings of the test current booster
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Table 5 Ultrasonic partial discharge detection results of
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Table 6 Infrared temperature measurement results of
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