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A Study on the Design Parameters of the Static Ring in the
Ultra-high Voltage Non-uniform Electric Field
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Abstract Electricity produced at power plants is distributed to consumers through several stages of
substations. At this time, an ultra-high voltage transformer is needed in the initial transmission stage to
transmit a voltage suitable for each consumer. A high voltage, non-uniform electric field is formed at
the end of the winding of the ultra-high voltage transformer, which carries a risk of dielectric
breakdown. The winding of the ultra-high voltage transformer is an electrode, which is the key to
converting the magnitude of the voltage. A non-uniform electric field is formed along the shape of the
winding end, resulting in high electrical stress. The static ring installed at the upper and lower ends of
the winding is used to disperse the stress at the winding end. Several variables should be considered
when designing a static ring. Among them, this study examined how the curvature of the static ring, the
thickness of the insulating paper, the number of barriers, and barrier thickness affect the electrical stress
of the static ring using the Finite Element Method. Suggestions to be considered when designing the

static ring are proposed through the FEM results.
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Fig. 1. The simplified structure of transformer
for analysis
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Fig. 2. Comparison of voltage and electric field strength
distribution with and without static ring
(a) Voltage and electric field strength distribution
without static ring
(b) Voltage and electric field strength distribution with
static ring
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Fig. 3. Comparison of electric field strength
according to radius of curvature
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Fig. 4. Comparing of electric field distribution with
difference of static ring’s curvature
(a) Electric field distribution with adopted Imm radius
of curvature static ring
(b) Electric field distribution with
radius of curvature static ring
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Fig. 5. Comparing of electric field strength with
thickness of insulation paper on static ring
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Fig. 6. Electric field distribution on paper insulated
static ring with 10mm radius of curvature
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