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Pantograph Arc's Energy Characters Under Various Load
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Abstract: Dueto theincreasing speed of the locomotive, the pantograph-catenary disconnection was getting worse, and the pantograph
arc occured frequently. The pantograph arc etched the pantograph slider and contact wire, and the etching level was influenced by arcing
energy. In this paper, the arc voltage and current of different traction current and power factor was measured by pantograph-catenary arcing
test system. The relationship between average arcing duration and traction current, power factor of load was analyzed, aswell asthe arc energy
affected by power factor of load was studied. The results showed that the average arcing duration becomes longer in index with traction current
increasing; the arcing duration with inductive load is longer than with resistive load; the arc energy decreases with therising of load power

factor.

Key words: power factor; pantograph arcing; arc energy; arcing duration

2011-05-12

863
973

N. B. Jemma

6-8

10

NCET-07-0718
2009AA110303
2011CB711105

100



2011

WY
1
“ Z"
PLC
2.2
3
RJR=CJC, R=R, R=R,
C=C, C,=C,
1
2.5 mQ
PLED) :, il
E
(-
O 0O 0O O O =
1
2
W
3
3
2
S— R L— wW— 3.1
wh— CW— V— A—— 4 a 100 A
P—— c—0o
IPC——

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1255 1260 1265 1270 1275 1280 1285
Bf1a)/s

150+
100
50-
<
g 0
=
-50-
-100-
-150-
2.375 2.380 2385 2390 2.395
i a)/s
b
4
4 a
c d
e
4 b 100 A
3
[ 4 a
24ms 4 b 1.87 mg|
4

[ 4 a 1056ms 4 b
8.5 mg]

3.2

[12]

[12]

131
121 -+
111
10
9_
s-
74
6
5

FAUKI [8)/ms

40 50 60 70 80 90 100
HLHE/A

3.3

1 w,
N

m:ﬁe=2(wm)=ﬁ:r-ﬁ 1
e J U

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2011

—u— cosf=0.61

cosf=0,71
500+ —a— cosf=0.84
—y— c0osf=0.93
4504 . cosf=1
400 /
350 /
= 300 /
= 7
250- /
2004 / /
1004 -
40 50 60 70 80 90 100
HLHE/A
6
WC = WS + WL
W, /8
W,
W,= W+ W, +W,
2 3
4

10

11

12

A/l 13
1 . 2004 96-100.
Deng Ming-li, Ye Qiang, Wei xin, etal. The status of arch arc in
the high-speed electrified railway A //Power and Energy Enginee
-ring Conference, Chengdu:lEEE, 2010 1-3.

J. 2009 45 104-108.

Galdi V. Arcing in AC railways: a mathematical approach
[A]// Proceedings of the 6th International Conference on Computer
Aided Design. Lisbon, Portugal:|EEE Computer Society, 1998
891-904.

Surgjit Midya, Dierk Bormann, Thorsten Schi tte,et al. Pantograph
Arcing in Electrified Railways—Mechanism and Influence of
Various Parameters—Part I1: With AC Traction Power Supply
J . |EEE Transaction on Power Delivery,2009, 24(4) 1940
-1950.

Morin L, Jemaa N B, Pinard J, etd. Contacts Materials Performance
under Break Arc in Automotive Applications J . |IEEE Tran-
sactions on Components and Packaging Technologies, 2000,
23(2) 367-375.

Morin L, Jemaa N B, Jeannot D. Make Arc Erosion and Welding
in the Automotive Area J . IEEE Transactions on Components
and Packaging Technologies, 2000, 23(2) 240-246.
Jemaa N B, Nedelec L, Benhenda S. Break Arc Duration and
Contact Erosion in Automotive Application J . IEEE Transac-
tions on Components, Packaging, and Manufacturing Techno-
logy—Part A, 1996, 19(1) 82-86.

. CuCr
J 2005 34(2) 295-298

J 2006 26(19) 151-
155
Sone H, Takagi T. Role of the Metallic Phase Arc Discharge on
Arc Erosion in Ag Contacts J . |EEE Transactions on Components,
Hybrids, and Manufacturing Technology, 1990 13(1) 13-19.
Carvous E, Ben Jemaa N. Electrical arc study in the range of 14
-112V DC for automotive power contacts J . IEICE Trans.
Electronics, 2006 89-C(8) 28-32.

~

— 20 —



