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Domestic Development of
HX,1 Locomotive High Voltage Wall Bushing

FENG Xiujun', CHEN Hongsheng', LIANG Xichuan', JIN Shanshan',
SHEN Jianlei', XUE Changzhi', WANG Zhenliang’
(1. Hunan Key Laboratory of Electrical Insulation Technology, CRRC Zhuzhou Electric Co., Ltd.,
Zhuzhou 412000, China; 2. Motic (Xiamen) Electric Group Co., Ltd., Xiamen 361101, China)

Abstract: According to the structure characteristics of HX,1 locomotive high voltage wall bushing, the electric
fields of an imported high voltage wall bushing and the domestic high voltage wall bushing were analyzed by
COMSOL finite element method. Then a domestic high voltage wall bushing was produced by the automatic
pressure gel (APG) forming technology combining with the application situation of the imported high voltage wall
bushing, its electrical properties were compared, and environmental tolerance tests of thermal-cold oil cycling,
vibration impact, and high and low temperature alternating were conducted. The results show that the domestic
high voltage wall bushing has reasonable structure and good environmental adaptability, which is suitable for the
traction transformer field of HX;1 locomotive.
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Fig.1 The structure of high voltage wall bushing
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Fig.2 Simulation model of the high voltage wall bushing
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Tab.1 The parameters of main part materials

HAF iEROPI R BT o/(S'm)
i 2.20 1.0x10"
MG 3.50 1.0x10%3
e i o 1.00 1.5%107
SR 1.00 5.8x107
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Fig.3 Electric field intensity distribution of
an imported high voltage wall bushing
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Fig.4 Electric field intensity distribution of the
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Fig.5 Variation of electric field extremum with

time under transient field
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Tab.2 Properties of the high voltage wall bushings

T H EHOEESEE  ETEFNRE
F A58 F /M Pa 70~80 85.7
W A K 22 /% 1.0~1.3 1.6
FL A i /GPa 10~11 10.6
5 i1 58 /M Pa 110~125 133
25 il 55 /GPa 11~12 11.6
R (k) /m?) 7~10 10.6
JE 45 5% S /M Pa 140~150 196
HL A5 /(K V/mm) 24~30 28.8
W 7K 26/% 0.10~0.15 0.15
WES AR IR 2/ °C 105~125 118
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Tab.3 Conventional properties of bushings
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Fig.6 PD measurements after thermal-cold oil cycling and vibration impact
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Fig.7 Environmental test process and requirement
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Fig.8 PD measurement results after environmental

test at different stages
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Tab.4 Leakage current measurements results after

environmental test at different stages ({7 :mA)

s JE 4k BB EoMB E=EME
AL 4.9 4.9 5.0 5.1
HECTA2 49 49 5.0 5.1
HEITA3 49 4.9 5.0 5.1
=7~ Bl 5.0 5.0 5.0 5.1
=™ B2 4.9 4.9 5.0 5.1
[ B3 4.9 4.9 5.0 5.1

¥ 8 T LA th - O3 AN B Bl B A8 A48 i 56 A
[, 3k 111 vy s 2 40 2 11 R £ % A B 5 X o
B & b, 5 E o R R SOE
Hecte e s @40t 3 /N Bl FE R AR 5, B
JE BB E B TAFH R 36 kV N I = U 20 31
4 0.26.0.22,0.28 pC, H= 33 M Jk % 5 & 8 W oK
12.60.17.01.8.83 pC, i3k [ & 5 4K J7 UK ¥ &

THE™®mEEE. Z2HTAESKRELRRE %
TR Bt 10 v e o A O ) i 45 A SR BT
A AT FE S A0 3 A 5T () I 22 S I A SR
B Bl 22 77 At B RE R 22 th & 51 R R
JBCAS B 5 T ] 7 v M 2 i 2 7 UL v E TRl T
HEE 1 v e o A T REAE AR I KU RO EEAT T
JR R Es LA o

4 %

(D4 A 58 H i i 52 FUE 170 kV T 3k
NEEFNEESEFa R FMES AL R5H
M3 A I S A, B D S R R E
5 E PR TR 0 R OK I 535 ILTE BE il
WA 14D i 358 L 246 25 7K ST AH 24, 3803505 2 B4 ) 37 o i o
R, 2R 7 R 5 R MR I B R 5 R
HFE,

(2) [ 7= 55 B3t 1 v 1R 3 B A 1A L R 2
T A W SR, 7E 43 ) 4k A I AR 3R IR 3h o
ME R LA RE S, B mEF e A
FEAE T SR R, B R AT IR BEE M & A
FIF HX, 1 BN 7 5] A% 2% 40

SE Mk :

[1] #2330 30 HX 1 BHLEE T 244K S A i 27 3 B 45 e di
TR 43 B K A VA it (D). R BL 2R S 0 2R 49,2009, 32(3):
63-64.

[2] 4. HX,1C BUHLZE 2 R 48 At 1 e B R 43 AT (7], HL g AL
5 ZE,2014,37(4):76-79.

[3] British Standards Institution. Bushings above 1kV up to 52kV
and from 250A to 3,15kA for liquid filled transformers: BS EN
50180:2010[S]. London,UK:BSI,2010.

[4] k52, R, S . S AR A R AR L O A R M A
[7]. HL 3 TR %,2017(2):164-167.

[5] k. ST RGO IR I L 2 (N IF R D). R H g,
2020,56(4):222-228.

[6] BEHLAK, 2, TK5E, % 10kV 3B APG TERN T[] 44
Z M EE2019,52(8):32-35.

[7] AEAG AU RZE 52 A8 iR & T 1000V [ 45 £
' GB/T 4109—2008[S]. A5 B b5 i th i 41,2008.



