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Abstract: A finite element simulating model of stator bar end was established by COMSOL software, and the
influences of electrical properties parameters of insulating material on the electric field and potential distribution of
bar end were analyzed. The results show that with the increase of relative permittivity of main insulation, the
maximum electric field on stator bar end surface increases, therefore it is better to choose smaller relative
permittivity of main insulating material. The resistivity of main insulation material has no significant effect on the
maximum electric field on bar end surface. The relative permittivity of each anti corona layer has little effect on
the maximum electric field on bar surface. It is better to choose larger nonlinear resistance coefficient of medium
resistance anti corona layer. The nonlinear resistance coefficients of medium and high resistance anti corona layer
have little effect on the maximum electric field on bar surface, and it is best to choose 1. The nonlinear resistance
coefficient of high resistance anti corona layer has no effect on the maximum electric field on bar surface. The
influence degree of initial resistivity of different anti corona layers on the maximum electric field of bar surface is
different. Through partial correlation analysis, the influence degree of electrical properties parameters of insulating

material on the maximum electric field at bar end is ranked, and the initial resistivity and nonlinear resistance
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coefficient of the medium resistance anti corona layer are the dominant factors.

Key words: stator bar end; finite element analysis; insulation parameters; electric field strength; potential

distribution
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Fig.1 Schematic diagram of an 18 kV stator bar end

PR 22 50 45 77 FR 4L 48 AR IR T 200 R f %
ISz 9B/ae HIFE L, AT 45 3 (2D ~ (O RIEEA T 12

VXH=J+Q 2
at
B
VXxE=—=0 3
Jat
V-B=0 4
V-D=p (5)

R 3 (20 BURAORE 5 e sy J07 150 2 B AN 46 e M
e B, F6).

V-(VXH):V-(J+%):O (6)
¥ J=oE ,D=¢E , E="Vp fRA(6), 13X (7).
—V~(GV¢+gva;a;0)=0 7

DA bR e T R AR AT BTG 2 s T AR
4 EF1 D 5 8] 1) 56 R A AL S B TEOC R .
1.3 MEESSHEE

5 3L 75 B[R] I 2 R AR Ha BH 26 AR X A H
#, K L £E COMSOL () AC/DC H 34 % Hi 37t 42 11 DL
SRSy o AT 501 0, L 40 A vy 30 1) Kk A, 1)
2 FToR T Rt AT X 3k, g 248 e 338 ) R I A o A PR
R AR . O T R R BT SRR AN T ]
K FH FH P i 2 A B 2 B

ET &N SHRNE, THRERZMHEH U=
BE 35 35 A7 F1ORE 45 77 45 ) % 1 2 A ARE 20 L
B 42y B — B = BER R B i 351
(B2 =R B AR MR 4k, B
RH 2 2= 6 #5 FRL 37 11 184 KT sk /N

BB &A1 o A SR | T S s A A I
RF BRI, R 1 R .



g pRl 2022,55(1)

PH A RAUKE A UL S HOR 58 T2 i 15 HL 47 A0 L 2.2 A P 5 0R) 75

2 EFSBmEMAEITEER

Fig.2 Simulation model of stator bar end
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Tab.2 Influence of main insulation material parameters

on the maximum electric field at end surface

p,/(Q'm)
’ 107 108 10" 10" 10'
2 12486 12487 12487 12487 12487
4 14177 14117 14020 14020 14020
6 15741 15740 15740 15740 15740
8 17033 17031 17030 17030 17030
B :kV/em B :kV/em

(b)e,=4

(c)e,=6
B3 ELRGAEX TR BRI & AFRIRE S 2 RN

Fig.3 Influence of main insulation relative permittivity on

the electric field distribution at stator bar end
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Fig.4 Influence of main insulation relative permittivity ¢,

on the potential distribution at stator bar end (p,=10" Q-m)
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Tab.3 Coordination of different anti-corona

layer relative permittivity
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Fig.5 Maximum electric field on the stator bar surface
under the coordination of different anti-corona

layer relative permittivity
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Fig.6 Maximum electric field on the stator bar surface
under the coordination of different anti-corona layer
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Fig.8 Maximum electric field on the stator bar surface

under different initial resistivity of anti-corona layer
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Fig.10 Distribution of electric field on the stator bar

surface under different initial resistivity of

middle resistance anti-corona layer
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