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Fig.1 Schematic diagram of resistivity
test for insulation sample
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Fig.2 The distribution of space charge of
S1 sample at 20 C (at 1 h)
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Fig.3 The distribution of space charge of
S1 sample at 90 C (at 1 h)

2, IR AR A (B K ML 3 5 AN v 37 22 (E Bk LA SE
InES) ANl 5%

DRIR G S ] HL A 55 00 s I ] ) 56 AR ik — 20 B
FE T SUIKHEAE 90 “C R IFIHs 24 h )5 i ] B fif
SR Aol , aniE 4 R

067

04}

é 02}
w
julad 0

Elln

021

0 0.4 0.8 1.2
t/us
(a) HEfES oA

HL 38 BE/(KV + mm 1)
= B2 & g

(=}

L
S

0.I4 6.8 ll.2
t/us
(b) HLI AT
B4 90 CT S1ik#EM=EEESf (24 h Btxl)
Fig.4 The distribution of space charge of
S1 sample at 90 C (at 24 h)
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Fig.5 The distribution of space charge of S2
and S3 samples at 20 C (at 1 h)
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Fig.6 The resistivity of S1,S2 and S3 samples at
different temperatures ( testing field 20 kV/mm)
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Fig.7 The DC breakdown strength of S1,S2

and S3 samples at different temperatures
( continuous increasing voltage method)
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Investigation on the key properties of flexible HVDC cable insulating

materials with the high carrying capacity
ZHU Zhien, ZENG Hao, YANG Liming, GAO Kai, LI Dong, CHEN Longxiao, WANG Chuanbo

(NARI Group (State Grid Electric Power Research Institute) Co.,Ltd.,Nanjing 211106, China)

Abstract ; In order to realize the localization of high voltage direct current ( HVDC) cable insulating materials, the insulating

materials of HVDC flexible cable with the high carry capacity (90 °C of the working temperature) are prepared by nano filler

doping method in this paper. The key parameters including space charge, resistivity, DC breakdown strength are investigated ,

and the results are compared with that of HVAC insulating materials and external HVDC insulating materials. It is found that

the developed insulating materials have good space charge suppression performance at 20 °C and high temperature (90 °C ) ,and

the electric field distortion ratio is less than 5%. Comparing to the two other materials, its resistivity increases by 10 times and

the resistivity temperature coefficient decreases by 1/3 at high temperature, so it decreases the insulation heat loss and fits to the

design of the cable system. Its DC breakdown strength at high temperature is 1.27~1.6 times as much as that of the two other

materials. The research shows that the materials are suitable for the insulation of HVDC flexible cable with the working

temperature of 90 “C for its perfect electrical performance.

Keywords : high carrying capacity ; the insulating materials of high voltage direct current (HVDC) flexible cable;space charge;
resistivity ; DC breakdown strength
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