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Influence of Temperature on Nonlinear Resistance Characteristics
of Stress Grading Materials for High Voltage Rotating Machine
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(1. Dongfang Electric Machinery Co., Ltd., Deyang 618000, China;
2. State Key Laboratory of Electrical Insulation and Power Equipment,
Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In order to study the influence of temperature on the nonlinear resistance characteristics of different
stress grading materials, a measurement method using the presetting low resistivity tape as the electrode was
proposed and applied. The nonlinear volt-ampere characteristics of four stress grading materials under different
temperatures were tested. At the same time, the influencing degree of temperature on the nonlinear resistance
characteristics of different stress grading materials were studied by function fitting method. The distribution
differences of surface electric field along the stress grading structure at stator winding end of 24 kV hydro-
generator under the withstand voltage test voltage and the rated phase voltage at different temperatures were
further simulated and compared. The results show that the nonlinear volt-ampere characteristics and surface
resistivity of four stress grading materials show obvious temperature dependence, with the increase of temperature,
both the initial surface resistivity and nonlinear coefficient decrease, there is little difference among the surface
electric field distributions along the stress grading structure of 24 kV hydro-generator under different temperatures.
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Fig.1 Schematic diagram of stress grading system at the

end of high voltage stator winding
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Tab.1 Basic properties of stress grading materials

Bis A KM HEERE/MQ  H i /(N/25 mm)
rh B 1~1.5x10* 200
Hh e L B e 1~4x10° 200
i BELBTy 2277 2x103~2x10° 200

DIESES 1x10°~1x10° —
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Fig.2 Schematic diagram of stress grading varnish and

stress grading coating specimen
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Fig.3 Schematic diagram of surface resistivity test circuit

for stress grading material
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Fig.4 Nonlinear volt-ampere characteristics of four stress

grading materials under different temperatures
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Fig.5 Relationships between Inp and E of four stress

grading materials under different temperatures
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Fig.7 Tangential electric field distributions along
stress grading coating under rated phase voltage and

withstand test voltage
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Fig.8 Tangential electric filed distributions along the
stress grading varnish under rated phase voltage and

withstand test voltage
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