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Influence of Fitting Structure on Local Electric Field Intensity Around Pantograph
Supporting Insulators of Electric Multiple Units
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Abstract: The metal fitting structure on high voltage side of the EMU (electric multiple units) roof pantograph post
insulator affects the distribution uniformity of the electric field intensity on the insulator surface, and the uneven
electric field may lead to the increase of the flashover frequency on the insulator. In this study, the software Solid-
works and the electrostatic field module of finite element software are employed to simulate and analyze the influenc-
es of the metal fitting structure on the air domain near the insulator, as well as the surface potential and electric field
distribution on the insulator, on the basis of the electrostatic field theory. The structure of the fitting is optimized and
the effect is verified by experiments. The results show that the electric field intensity distribution at the fitting joint on
high voltage side is uneven under the existing connection mode, and the optimized connecting fittings can effectively
reduce the local potential gradient to decrease the frequency of flashover faults. This study may provide a reference
for structural optimization design and experimental verification of pantograph insulators in EMU.

Key words: electric multiple units (EMU) ; pantograph post insulator; metal fitting structure; electric field inten-

sity distribution

N THE ETMGT IR B IEG

0 5IF B B R 1 2 7 20
1] 2020 4F , v [ (10 75 ek e 7l B R 0K ik RGN FE BB ZE TR P T 28 4 2% i P i
3UTAML PR 0%, LA 70w, ASIRALITARISAT SR B slis AT A L A )

iR B #A:2019-02-26; {12 HHJ:2019-04-28

BEETE : MR H AT AL AA BRI 6 98 1 (152022) s Ht A H0R TTRHIERE 6:(2018A-025); HIR & H &
Rl 245 (1310RJZA045),

Project Supported by Program for Hundred Young Talents in Lanzhou Jiaotong University(152022), Research Fund of Gansu
Education Department(2018A-025), Natural Science Foundation of Gansu Province(1310RJZA045).



BRI

LN, T, e, & S REMN S A2 i S SO T B K A R s e - 213

F B E AR E TR, AT 1] RE 1S R KW
Fh2 R,

EEME RGP, A2 TR A EEAER =
A A Fe A B 2 FATLA S £, HRTHL ) R 48 L
PR T w0 48 % b AT R AR RS R 3 3
& HEIRE GH ST AR, B RAFREK
PE G K PR B4 FE TS B0 L XA 3 3z f 4
R, BEULG TR ERIER T RES
KAEAmMPT IS, BA P At X Vb2 5 45 i A
TSI B2 A 48 5 T R T A R S 491 Y A 2 R
WF 5 A BE % I [ BT J& T AH SC AT s 44l
1z 8 BT S IS ) 3 200 km B 44 A G A T 4
£ SR\ d ol 27 T ) DT W ) R R 2 SR
FHIRVEL PR 25 SR B 4 ) R 46 4% T Iic 7 A=
PP AR A HG T LR E A B
17 B A4S T 08Ik 2 S SO KT
B, O AT 28 3 e 3R, R G A 0 0 M K | 4 v <
WA B VG ] AR A 3h A AR TIUR
B RSB A EM IR A 5 T R IR TR
LW Z b B RS — B E
HH 25 K4 1 B2 Sk 400 mm B BRSO i 4 2k I D)
FHAE 380 R4 8l 4220 4 Tl ey R b P R 481,

7R I2 4TI EAE 200 km 3] 300 km 2Z 1] , 25T
(1R AT AT 25 A1t 0 T 3 1l ™ B 1) S5 2R, R B 42 4
TR AF L A 18 G2 AT 0] 5 R A — i R
PHTF A T i 5 SO SR B 250 5 R, &
04 HL 5 4 2% 1 3% B A A T AR ™ /S , 72 X 3]
Rl ) L S 2 i, Sy 5 | ke P L K s T ) L
FL AR ASC AT o5 T S AR I ) 118 2 A B [ ) o 4
G132 EA TR S B P I AT AR 1 DN 45 R X T A

BE X7 L 5 5 MR [R) 4 2 T i B AL AT AE Ry S iR
FL 3 () B0, SCHP 5 Bl 7 41 A2 L S A 2T R R AT N
S ESE ) R G A B A 2 T R L T
DR I A = 2 AR R LA R T B
P8, 934132 W 5 55 R ) 46 5 1 i 3 Kb 1 Hl A 5 4 o
L B o A I sg LA . R T AR R I
TE A E A S8 AR T S A DN 285 | AR A R, 45 A 005
RS R S R Z i 5 S HR R4 % T
AL B A A AL . SO RS A5 BT S B
F AT G T AR AL SR 1) SR I 5%

1 fHE&EE

T AL S S TS RET A4 T
P AT B ILIE 1.2, IE R a7 e s i f il U
R il 52 B 55 R AR T T 5 ARAS A 52 L 5 A

PUICAE , IEHARAS AL TR S RS Z2 i 5 AN
_— S

R

Plica’®
B1 HEAENMZESESE
Fig.1 Schematic diagram of EMU roof pantograph not in

current collectingstate

B2 HEAEMZERSHSE
Fig.2 Schematic diagram of EMU roof pantograph in

current collecting state
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Fig.3 Schematic diagram of capacitance distribution for
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Fig.4 Schematic diagram of shielding disk for EMU roof

post insulator
FEINIE 5 Firzs % 3 42 20 4 TR A2 i 7 SR A 2
THEAT T o TR AR A AT 2 Ak X e
LI 53 AT SN, 275 SO 4 2 - F1 35 34
W21 S LLE O T AL AR, IR, 3C
LR 2 45 SR A % 1 I s R R L R R 3 A
T o

2 RGN EZS R

2.1 FELR
FrE T HL e B AR TR A TR B, SO

IREB-Ei i S

(=)
. 3T
G HIEMLG T

VA =
Es5 hEASERSMAE
Fig. 5 Topview of EMU roof high voltage system
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Fig. 6 XY-plane electric fieldcloud diagram of

post insulator
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Fig. 7 Electric field cloud diagram of 1* sheath of No.2

post insulator
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Fig. 8 Schematicdiagram of axis and surface path of No.2

post insulator
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Fig. 9 Influence of shielding disk on the electric field
distribution along the axis and the surface of No.2

post insulator
21 ~25 °C, FHXT IR B N 42% ~ 47%RH , 48 2% 1 1)
5 SC-400, b3 e B i 38 /i 5 RS [a) R B
XTI L R A s R IR A5 R WL 2, 2 Ak
P R Z2 UGR B (12 ~ 20 R) J& , B 10 A3 B0E 173
1B, A IR 25 24/ T 3%

O

i 3
L) B <<—
e A

10 FiRREEZ%
Fig. 10 Wiring diagram of dry flashover test
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