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Study on Mechanism and Influence of Electrical-thermal Ageing
on Accumulation Rule of Space Charges at Stress Cone

WEI Minghao', HE Dongxin’, GAO Bo', JIANG Bingxia', WANG Wei'
(1. Beijing Key Laboratory of High Voltage & Electromagnetic Compatibility, North China Electric Power

University, Beijing 102206, China; 2. Shandong Provincial Key Laboratory of UHV Transmission

Technology and Equipment, School of Electrical Engineering, Shandong University, Jinan 250061, China)

Abstract: In order to study the effect of stress cone on the accumulation of space charge, we designed a cable

model with stress cone structure. A platform was built to perform the combined electric and thermal ageing on the

model cable. The distribution of space charge before and after ageing was measured by pulse electro-acoustic

method, and the accumulation of space charge at different axial and radial positions was compared. The results

show that more space charge accumulates at the root of the stress cone, and the accumulated space charge mainly

distributes on the outside of the insulation layer of the cable. To make a preliminary explanation of this

phenomenon, it is believed that the electric field distortion caused by the stress cone makes the space charge easy

to accumulate in this area.
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Fig.1 Schematic diagram of cable with stress cone
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Fig.2 Schematic diagram of stress cone
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Fig.3 Schematic diagram of cable intermediate joint
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Fig.4 Model cable diagram
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Fig.5 Electric field distribution of the actual stress cone

and the model cable
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Fig.6 Test wiring diagram
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Fig.7 Space charge measurement system

A L B 8(a) BT, £E Bl 1] b s SR 9 A i, A

2 10 20 30 a0
A £ & /mm
(a)’h 1] A A7 7 7
Vilﬁ!ﬂ %IﬁﬂJ
~ 0.21 | |- 47mm
‘“E : : 39mm
< 32
8 | | 27$
i 0.1 | I-20
% : : 17$$
A 15mm
& | I
# 0 I ! ;:nl::l
= I I
I I
H I I
0.1 ' L
10.0 10.5 11.0 11.5 12.0 12.5
%525 4% 17 JE BE /mm
(b)Z AT 2 18] HLARF 23 A1 15 400
A Lo
: e — —~:—47mm
02 — 1T 3%mm
e’«g : | I~ 32mm
& | I
S | 2o
= 0.1 T S\ 17mm
bt T I 15mm
E 0 :” ) - Jl‘llmm
E | ot | 7mm
I I
H I I
0.1 L '

100 105 11.0 115 12.0 125
Yu 2 # 17 ) /mm

(c)z& A Jim 7 18] FELA 43 A 175 150
B8 [EMH1E 10 mm BIRBYERLE 114°C 11 kV FH
ZURIREZ=ERESHIERL
Fig.8 The space charge distribution of model cable with a

radius of 10 mm before and after ageing at 114°C and 11 kV
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Fig.9 The change laws of interface charge and insulation
internal charge of model cable with a radius of 10 mm after
ageing at 114°C and 11 kV
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Fig.10 The change of total charge with axial coordinates
after ageing at 114°C and 11 kV
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Fig.11 Schematic diagram of electric field of model cable
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