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Dielectric Breakdown Characteristics of PPLP and GFRP for HTS
DC Cable System
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Abstract: DC high-temperature superconducting(HTS)
cable system has attracted a great deal of interest
from the view point of low loss, dense structure and
large capacity. A HTS cable system is made of
cable and termination. The insulating materials and
insulation technology must be solved for the long
life, reliability and compact of cable system.

In this paper, we will report on the dielectric
breakdown characteristics of insulating materials
for HTS cable and termination. The AC, DC and
lightning impulse breakdown strength of laminated
polypropylene paper(PPLP) and glass fiber reinforced
plastic(GFRP) have been measured under nitrogen
pressures in the range of 0.1-0.4MPa. PPLP and
GFRP are found to have a significantly higher DC
breakdown strength. Also, DC surface flashover
voltage of negative polarity is slightly higher than
that of positive polarity in GFRP.
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(a) Structure of mini-model DC Cable

(b) Manufactured mini-model DC cable

Fig. 1. Mini-model DC cable.
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Fig. 2. Electrode system for surface discharge
and breakdown.
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Fig. 3. Experimental apparatus.
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Fig. 4. Dependence of DC breakdown voltage on the
insulation thickness and polarity effect.
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Fig. 5. Dependence of impulse breakdown voltage on
the insulation thickness and polarity effect.

CNREME DC AolE AAHE AR

a¥ 62 3

DC Aagadete g8 o&d s Jepdoh, 458
Axog =
0.1-0.4MPa2o.2 7t¢fatatt. 28dAM & 4 gl
o Zo], ofx ALoMry, FAAL hHe Fotel
wg DC AASAAgE A8 Frhsichsb o 371
NA Tt AFEE e Ut olEd A=
ACe AfdAMZ veltz lon, oA ¢ F
7holl whel A W Ee] 71 E(bubble) TR0 A
Hz, FEde] HAL JAste &L 317
olgls AT, olE AFNZHE FLZ2ALE DC A
ol B9l AAAA YoM E 3714 FHAMY HA
B3 HGE 7|22 e Aol ulgA s

=

d

oo

‘

Iy 7L 37199 AlES vy 2d AolEe] A
A Age] 54 vxnE JET O & 5
A vHle} Zo], o AtdMy TlY 2d FAolEe
AE AgRYx dddaAgte] ¥t o|A& DC Hd
A AgE A2 HAFo] o3 g3k wton] six ok
g Y5 (weak spot)dllA] LAE7] W Fo AT Ado] &
Z9d% Fxolm AW AE AR H|&| AUl e
2 ol & "y d AolEe MR S| =A
& 5o Z7187] wFEol A Agte] wolzit}
T AZE. £33 3 22 A FAN Y Fo
7b Zou R2Adel F2dHTh 47 L& (F1 F
z) & & ek

100
PPLP
<
% 8
§ 60
=1
; A
<
FR
&
2wt #DC(H)
oDCE)
0 . ,
o ol 02 03 04 03
Pressure of LN; (MPa)
Fig. 6. Dependence of DC breakdown voltage on
pressure of LNg.
I BAC
%1 ppLP, 0.3MPa oot
almp()

&

Breakdown Voltage (kV)
= &

Fig. 7. Comparison of breakdown voltage of sheets
and mini-model cable under 0.3MPa.



8§ T=EZFZ - XN2FFE|=2X%, 133", 3%, 20114 98

Table 1. Ratio of DC(-)/DC(+) in sheets and
mini-model cable.

Sheet Mini-model cable

Pressure 0.3MPa

be 59.9 51.3

breakdown
voltage

(kV) + 51.6 486

Ratio of

DC-/DC+ 1.16 1.06
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Fig. 8. DC surface flashover characteristics of GFRP.
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Fig. 9. Impulse surface flashover characteristics of
GFRP.
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