66

XU 23 48 < AR AT XLPE FRE A A= K B R #5880 AR 1

{5 £ T XLPE B R84 A< X S BB A EE 43 14

XE=Me 2 FFR KR, ARE, X F, RERE!
(1. £ H K5 ThEAHEZaE THMHSRE&ETLXEE, Mk KL 071003;

2.4k A KF HARRE N AABRELREE, T 1022065
3. BMATT A AF A AR FHRKE, # A 310007)

8 BRSBTS T R SR I DGR, LA SN IR FRLE T IR e BB 1 BT RiE AT B
HEREZE L N T HFFRARHE L T 22 B3R 20 (XLPE) FUR R A2 1K % SR B i B 5 1, et IR 2 7 S R A28 T et
T A A S WL R B TR [F) D 2 R 4, BR 1 XLPE AR 43 I 7E 20304050 Hz 53 R HUR A (19 51 K VA K R
O EEE . 45 TR« i AT X XLPE HU R b AE K R ) 05 B R 1 B2 i A B R A Ik . E 20~50 Hz G A,
It 5 S0 2R 1) BAAIG , XLPE [0 562 BRI A T v o L E B A A e 3P o e, 5849 TR R 084 0 =5 408 80 e, 2 R0 S0 H Y B8 K,
HARAL 23 Al AR AR

K BRIR  ACHRIR 0 s FUREA s JR 0TS R s R MR A A R

PESSS:TM215;:TM853  DOI:10.16790/j.cnki.1009-9239.im.2024.04.010

Propagation and partial discharge characteristics of electrical tree in
XLPE cable insulation under low-frequency AC voltage

LIU Yunpeng'?, YIN Ziao', LIU Hechen'?, LIN Haofan®, LIU Li®, ZHAO Jiaying'

(1. Hebei Key Laboratory of Green and Efficient New Electrical Materials and Equipment, North China

Electric Power University, Baoding 071003, China; 2. State Key Laboratory of Alternate Electrical Power

System with Renewable Energy Sources, North China Electric Power University, Beijing 102206, China;
3. State Gird Zhejiang Electric Power Research Institute, Hangzhou 310017, China)

Abstract: Low-frequency cable is a key equipment in the flexible low-frequency AC transmission system, and the
characteristics of insulation medium under low-frequency voltage are of great significance to the design and operation of
cable. In order to study the growth and partial discharge characteristics of electrical tree in cross-linked polyethylene under
low-frequency voltage, a real-time observation system for electrical tree growth at different frequencies and a synchronous
measurement system for partial discharge were designed and constructed. The initiation, growth, and partial discharge
characteristics of electrical tree in XLPE samples were investigated at four frequencies of 20, 30, 40, and 50 Hz. The results
show that the influence of voltage frequency on the growth and partial discharge characteristics of electrical tree in XLPE
has obvious rules. In the range of 20-50 Hz, with the decrease of voltage frequency, the tree starting voltage of XLPE

increases slightly, but the growth rate of electrical tree is accelerated, the damage area increases, the amount and number of
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partial discharge increase, and the partial discharge phase is basically unchanged.

Key words: cross-linked polyethylene; electrical tree; partial discharge; flexible low-frequency AC transmission
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