F T E ARG R =0 e G R Sk A R B IR R 05 1 R i B e E

PR 2, EARAE 2, BUILE P, XKE Y, RN, ok
(1. RKHFHRR S HMEERE, B 430072; 2. BROCKS A MRS (R & EE mseig s, ®iN 4300725 3. F7
R R gi )R, TR dil 5284000
FEE: W A e AR AN r Sk A, PSSk A S PR T R T R E S AR PR BRI M OGBER R . BT RS M
BSOSO KRR SO AN A 8, SO T — T 2 A A T 1 A e Sk A R IR BBV, DATERR
VS AR R B . E RN T 10 kv =S8 RS A R o Bt B, [RRES . Hoosd i
e AR B, EESL T AR IR, R H ISR IVE BT IR A RHRRE A, 58 T PR RS KR 0.1 m
2.0 m )2 ANFARFAEERE &, ATRE T AR 18] SR T A il 1) S (M B Sk O IR FE A& I T . B R is i THgi %
THIRTHRI P&, FEAR G, SMFRGERERE T, 0045 R R0 H OB 07 B8 5 IR i KR 7508 2.29 K, FadsH
PR RO S RIS A R ORZE N 3.92 K, Jy B S S AR M T R R T S %
KRB —OHSE hEEEk: ERGR AUTREE: B RIS AR R RIEHER: IR LE

Inversion Identification Method and Experimental Verification of Hot Spot Temperature

in Three-core Cable Joints Based on Main Heat Flow Analysis
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Bureau of China Southern Power Grid, Guangdong Zhongshan 528400, China)
Abstract: Power cables are composed of the cable body and cable joints, and the temperature rise inside the cable joints is a key factor
affecting the current carrying capacity of power cable lines. In response to the problems of large disper-sion of cable joint material
parameters and unclear heat flow diffusion law, this paper proposes a cable joint hot spot temperature inversion identification method
based on main heat flow analysis to accurately identify the hot spot temperature inside the joint. Firstly, a finite element simulation
calculation model for 10 kV three core cables and joints was established to obtain the temperature field distribution pattern. Secondly, by
analyzing the heat flow diffusion law of cable joints, a thermal path model of the cable body was established. Orthogonal experimental
method was used to design training and testing samples, and two conductor characteristic temperature points at distances of 0.1 m and
2.0 m from the end of the joint were determined. Therefore, a joint hot spot temperature combination inversion method for radial and
axial inversion of the body was constructed. Finally, a multi condi-tion temperature rise test platform for cables was built. Under
different loads, external wind speeds, and environ-mental temperatures, the test results showed that the maximum temperature difference
between the simulated and experimental values of the hot spot temperature was 2.29 K, and the maximum error between the inversion
value of the hot spot temperature and the experimental value was 3.92 K. This provides a reference for the monitoring method of cable
joint thermal faults.
Key words: three core cable; intermediate joint; main heat flow; hot spot temperature; axial inversion; radial inversion; inversion

identification; experimental verification
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Fig. 1 Three core cable body and joint structure
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Fig. 2 Schematic diagram of heat source loading
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Fig. 4 Temperature distribution cloud diagram of cable
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Fig. 7 Transient equivalent thermal circuit model of three

core cable
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Table 2 Factors and levels of training samples
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18 12 9 0.57
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Table 5 Factors and levels of test samples
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Table 6 3-factor 4-level orthogonal table for testing samples
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14 12 6 0.82
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Table 7 Comparison between inversion results and
experimental results
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w2 -148  -0.74  -0.64
fFEM 3516  31.03 3040
0.47 2448  WEME 3633 3221 31.55
W2 -1.17 - -1.18 115
FEAE 5073 4145  40.02
0.70 2671 iREME 4844 3849  36.86
R 2.29 2.96 3.16
0.85 2390 fFEAE  66.60  50.10  47.55

R 68.14 4956  46.86
IR -1.54 0.54 0.69
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Fig.13 Hot spot temperature inversion results
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