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Calculation Principle and Test Method of Main
Insulation Dielectric Constant of Stator Bar
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Abstract : The main insulation of the stator bar is subjected to the combined action of multiple stresses during operation, and its

dielectric properties have an important impact on ensuring the safe operation of the generator. Based on the calculation theory of

composite dielectric constant, a simplified model of main insulation of generator stator bar is established, and the calculation method of

main insulation dielectric constant is given. The test calculation method of the main insulation dielectric constant of the generator stator

bar is obtained which is suitable for the fillet electrode structure. According to the size parameters of the stator bar and the capacitance

obtained by the test, the actual dielectric constant of the main insulation can be calculated. On this basis, the accuracy of the proposed

method is verified by comparing the results of model test bar dielectric constant test and theoretical analysis.
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Fig. 1 Voltage and electric field distribution in

double-layer dielectric capacitor
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Fig.2 Stator bar main insulation multilayer structure
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Fig.3 Simplified structure of stator bar main insulation
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Fig. 4 Stator bar section structure
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Fig.5 Generator simulation test bar quarter structure
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Fig. 6 Generator simulation test bar capacitance/

dielectric loss factor measurement method

2.3 HBRIERERSH
2.3.1 EHEZNREHOTRL

TEREAR I LR A SR PY s bR
5440 — 1H Z = BE FORHEAT I T, X0 18 a1
W AT 00T R S B R B B 22 S i
BRI gk 1 BR

®1 EREAMMEIEEMERSH

Tab.1 Main insulation composition material performance

and structural parameters

e XA WE, O RESRY WRERE
AU B (kg/m’) % i kb
B g} 3.4 1.9 20 25.72%
Py 7.0 3.3 42 31.10%
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Fig. 7 Simulation test wire rod dielectric constant test

and wiring method
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Fig. 8 Stator bar capacitance/dielectric dissipation

factor test circuit
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Tab.2 The results of capacitance test and dielectric
constant of analog wire rod

P FL 2 B R/ pF SRR AR XA HL A
1 489 3.958
2 506 4.103
3 498 4.035
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