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Tabel 1 Aging performance test of EMU arrester

i 4 P
1 SR
241 2% e L I
HSEHERE
0.75 5 B B4 U THHR L o ik
THSE R
P A
HHEEAE
ASCIT R F ™= i SR A I TG R B 4 J8 S8 AL Wk s 2%
W PR S YHIOWT-42/105, JEHLFE B R 1 360
mm, ZE5FE RN 65045 mm, <48 175/145 mm, [
HOM 15 kgo AKTER 2 MRS kS g8 b, S
YR P 4, B4R, UGB 2 4R Pkl

N O R W

PR 3, B AR, 2R AT I 17 AT R
P CRHS sh A=A fEhrife, —FABRAE RN 120 77
km, PUZLAEta & E1A R 240 75 km,

RGBT LA 2Fh b %

T WA RS 5B FEBERE 10 ML kE S &
Wk T 24k . whil B Sk k. WY
BRI i 5 i 1-1, Bk 12, =91-1, =%
1-2, MU 1-1, U 1-2; Pkl 2Rk g5 R i 2-1,
Bk 2-2, =h2-1, =92-2,

T2 RIEAR YRS SERERE 7 i 2K
SRR LA ARl T 2 | AR FNL 00 7)) NS R QY& R= Tk
W 1-3, B -4, 13, S 1-4; IR 2 Rk
G5 N 2-3, =9%2-3, =%%2-4,

2 WIESHT

2.1 RYFIESH

HR 8 A SR v FRE R 2 A2 7= T AR UE, M43BETE 4
FEVRPF A LU P AT B — &0, BIALF 52 S HaR R A .
O HE/NT1G6Q; @ HiSHHIE/NT 58 kV;
(D0.75 2% R T A LK T 50 pA; @ 143
FHHE/NT 42 kV; O Fpgiafy i s TR R KT
200 pA.

2.2 FEREBHRESH

O gl 3FMERERIYIRL 1k fe 8 105 4a 2%
LSRN 1R, 2 RMEREAIRL 2 bk A AL 4
SRR BHAR RN 2 Fr7s . EIRTLUER Y, Bl i a7 9
MRME e R, =RIB S IRAE R E AR HIES, T
AR S R R AERELERT 4 1> 2 AL H Y]
AR, g BHAE 40 R L3 R, T
TEJG 2R R TR e 4 2 L BTV R 1 50%, 7EIX 21
J P i T A5 ) 48 S5 FELBHL R R 81 AR IEELLL T

—— P11
—o—%fjg,"—]_z
—o— Z51-1

=%1-2
—o— Y2k 1-1
—o— %K% 1-2

0 1 2 3 4 5 6 7 8 9 10
EIALE L
El 1 3FMEFEYIRL 1 ka2 4a 2% F B

Fig. 1 Insulation resistance of aged arrester of material 1
for 3 classes of repair
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Fig. 2 Insulation resistance of aged arrester of material 2
for 2 classes of repair
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Fig. 3 DC reference voltage change of aged arrester of material
1 for 3 classes of repair
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Fig. 4 DC reference voltage change of aged arrester of material
2 for 2 classes of repair
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Fig. 5 Leakage current of aged arrester of material 1

for 3 classes of repair
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Fig. 6 Leakage current of aged arrester of material 2
for 2 classes of repair

@ s LS 3FMERERIYIRL 1k &
AE TS RS 7 s, 2 M E R Pk
23R A e LS TS5 B L AN 8 iz . 2 Fh)
BHERT 4> 2RI E BRI W 228, B 51
ST i TS5 i bl R, g fe)m ], T
WZE BT RERIZL, AR T BERIRIAG{E A 50% LR .
HEA RIS 4 TS B R, IS 2 Fi)
B R TS R RE A W1 RAE S, AT
KL, Pkl 2 BITERE EASE o

47
46T

45t
44t
43+
42
41

THSEWEAV

0 1 2 3 4 5 6 7 8 9 10
ERLAEEL
E7 3FMERIE L BLE TS H
Fig. 7 Power frequency reference voltage of aged arrester
of material 1 for 3 classes of repair
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Fig. 8 Power frequency reference voltage of aged arrester
of material 2 for 2 classes of repair
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Fig. 9 Resistive current of aged arrester of material 1

for 3 classes of repair
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Table 2 Difference in aging cycles for parameter failure

with or without harmonic aging effects
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Study of aging life for EMU arresters based on aging tests and principal

component analysis method

LI Ying', SONG Yanjun', XU Yugi’, LIU Kai’, CHEN Kui’, GAO Guogiang’

(1. CRRC Tangshan Co., Ltd., Tangshan, Hebei 064035, China; 2. School of Electrical Engineering,
Southwest Jiaotong University, Chengdu, Sichuan 611756, China)

Abstract: On-board lightning arresters are critical components for ensuring the safety of EMUSs operating on high-speed railways.

This paper focuses on arresters mounted on EMUSs as the research object. Through performance and aging tests (thermal-electrical aging,

impulse aging, and high-order harmonic aging) conducted on arresters in operation over different distances and durations, this study ex-

amined their aging characteristics and the change patterns in performance parameters, and evaluated the reliability and service life of

these on-board arresters. Additionally, an aging life model was established using the principal component analysis method for these ar-

resters. The results show that the calculated evaluation value of the failure thresholds for the five performance parameters of the arresters

reach 82 after standardized processing, indicating a service capacity of up to 7.5 million kilometers for new on-board arresters. The study

can provide technical support for optimizing operation maintenance and overhaul limits in the subsequent applications of arresters, there-

by improving levels of reliability.
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