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Study on insulating material characteristics of MgO cable
and its ampacity evaluation method

WEI Yanjie, LIU Ying
(State Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University,
Xi'an 710049, China)

Abstract: In order to study the insulating material characteristics of MgO cable and its ampacity evaluation method, in this
paper, morphology observation and composition analysis were conducted on MgO powder to determine its purity and
inclusions at first. And then the dielectric and thermal characteristic parameters of MgO powder were measured, and the
influence of moisture on the dielectric parameters was analyzed. Finally, an equivalent thermal curcuit model for MgO
insulated multi-core cables and a simplified analytical algorithm for ampacity were proposed, which was validated by a two-
dimensional numerical simulation model. The results show that the volume resistivity of dry MgO samples is higher than
10" Q-m, which can decrease by more than 1 order of magnitude under the effect of moisture. In the frequency range of 10"~
10* Hz, the dielectric constant of the dry MgO sample is about 7.9, and the dielectric loss factor is about 5x10°~5%107,
which increases significantly after being moisture exposed, especially in the low frequency range. The electric strength of
the dry MgO is 3.5-4.8 kV/mm, and the data measured by different methods have a certain degree of dispersion. The rated
ampacity of MgO insulated multi-core cable can be evaluated accurently by using the simplified analytical algorithm, which
is beneficial to practical engineering applications.
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Fig.1 SEM of MgO sample under two different agnifications
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Fig.2 XRD diffraction diagram of MgO sample
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Tab.2 Dimensions of two coaxial electrodes
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Tab.3  The resistivity of MgO samples measured by the

coaxial electrodes
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Tab.4 The resistivity of MgO samples

A FEARE ®E/(g/em®)  HPLZ/(Q-m)
TH 243 8.52x10"
AR = LR 2 243 1.02x10"
T 2.56 7.57x10"

213 SLERNFL RSN

4 SR T e 7 R AR AT T AR = R R SR AR Y
MgO R 465 25 HL BH 2 B o T A — AN B b, a0 1] 4
Fime MW 4RI LLE H, P9 Al i 2R S0l 511 MgO
TRE 1 F BH 2R 200 B B B X, M RS T (F
PR B2 WD) S SRR = F AR I A5 1D R B 2R 1 L [
R 0 R 4 SRAIG 1.5~ 2 MR, H RT3 AS RE T
SEIX S T IR B R I 22 R I 2 A RGN A T
e R, FEFESEHN BT . (H] LI A
SE 5 /N [ H A 2R G0 0 1 BH SR H i R e L
bt 33t RS RR A A A0

101 ,
. * MO
10" : ')YL"’IY.‘}’:MgO
’é]om_I :
SN .
% 1
= 10" 1
1
Fond 1 .
1
1014 1
e AT AR A
20 2.1 22 23 24 25 26
P (g/em’)

E4 FEBERAEGMNSH MO XL LEEE
Fig.4 The resistivity data of MgO samples measured by

different electrode systems
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Fig.5 The dielectric frequency spectrum of MgO samples
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Fig.8 Cross-section pictures of multicore MgO cables
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Tab.5 The ampacity results of MgO cables based on the

equivalent thermal circuit model

B/ mm? Rl TA

s By W

1 26 22 22

1.5 33 27 28

2.5 43 36 37

4 58 48 50

6 73 61 63

10 101 85 87

16 134 113 117

25 178 150 155
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Tab.6  Structural and thermal parameters of the

multicore MgO cables
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Fig.10 Thermal field distribution of the multicore MgO
cables with full load
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