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Specific Heat and Thermal Conductivity Measurement
of XLPE Insulator and Semiconducting Materials
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Abstract - To improve mean-life and reliability of power cable, we have investigated specific heat (Cp) and thermal
conductivity of XLPE insulator and semiconducting materials in 154[kV] underground power transmission cable.
Specimens were respectively made of sheet form with EVA, EEA and EBA added 30[wt%], carbon black, and the other
was made of sheet form by cutting XLPE insulator in 154[kV] power cable. Specific heat (Cp) and thermal conductivity
were measured by DSC (Differential Scanning Calorimetry) and Nano Flash Diffusivity. Specific-heat measurement
temperature ranges of XLPE insulator were from 20{C] to 90[T], and the heating rate was 1[C/min]. And the
measurement temperatures of thermal conductivity were 25[°C], 55[°C] and 90[TC]. In case of semiconducting materials,
the measurement temperature ranges of specific heat were from 20[C] to 60[C], and the heating rate was 1[C/min].
And the measurement temperatures of thermal conductivity were 25[C] and 55[C]. In addition we measured matrix of
semiconducting materials to show formation and growth of carbon black in base resins through the SEM. From these
experimental results, both specific heat and thermal conductivity were increased by heating rate because volume of

materials was expanded according to rise in temperature.
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Table 1. Composition of specimens

Unit: wt%
Contents| EVA | EEA |EBA| C/B | Additive | Agent | Total
#1 686 | - - 30 0.6 05 100
#2 - | 686 - 30 0.6 05 100
#3 - - |686| 30 0.6 05 100
#4 XLPE insulator for 154kV power cable
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Fig. 1 Specific heat of XLPE by temperature

3% 29 ¥ 204 HEA AR vde 2= A5
of me} 1.693[J/g - T12.398[J/g - CT] HAAA Frtstes A
< 4 F U F, 257 A5l wet g HEH
AaeE ¢ 30[C] olFRH v|del HA3I Frhstth
XLPES] BlgZAlN Mg Ry o] w=d Asx &
9] any} A e HFolete Y2 Yo A Hr 2
22 2EE Eoj7] HiAE 2 89 S o sEek 8
ot a8 w=A AEY sde] o 30[TC] °lFFH 3
A F/43A 8 Holth

EVA 30 ety
20 H o cen 30 /.""/‘h“*tﬂ:«
—A—EBA 30 / / /
P2t / //
5 /]
¥ / / '/
I 20} _/ /
% :ﬂ./r" 2
[
&, e
S ——
it
1.8 1 1 1
20 30 40 50 60
Temperature[ ]

Oy 2. 2o w2 "z ™ fro oY
Fig. 2 Specific heat of semiconducting materials by
temperature
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Table 2. Specific heat of specimens by temperature and

content of carbon black

Specific Heat [J/g + C
Specimens
25[TC] 55[C1 90{C}
XLPE 2.034 2976 4.049
EVA 30 1.704 2.389 -
EEA 30 1.693 2.397 -
EBA 30 1.733 2.398 -
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Fig. 3 Thermal conductivity of XLPE by temperature
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temperature
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Fig. 5 SEM images of semiconducting materials by content
of carbon black
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