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Fast Calculation Method for Steady Temperature Rise of Buried Cable
Group Based on Transfer Matrix

FU Chenzhao!, SI Wenrong', ZHU Lingyu?, LI Honglei*, YAO Zhoufei!
(1. State Grid Shanghai Electrical Power Research Institute, Shanghai 200000, China;
2. Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To realize rapid calculation of steady temperature rise of complex buried cable group, a method based
on the transfer matrix and the superposition principle of heat conductive field is proposed. The combined effect of
the cable group is discretized into independent effects of multiple conductors. Then, the transfer matrix
characterizing the thermal properties of the cable group can be obtained with the finite element calculation. In an
example, the temperature rise of a buried cable group with six cables is calculated with the finite element method
and the proposed method, respectively. The result obtained by the proposed fast calculation method based on
transfer matrix is consistent with that by the finite element method, which verifies the accuracy of the proposed
method. Besides, the software CYMCAP is adopted to extract the transfer matrix and then calculate the
temperature rise, and comparison of thethus obtained resultwith that of the finite element method further verifies
the availability of the proposed fast calculation method.
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Fig. 1 Circuit diagram of two kinds of heat dissipations
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Fig. 2 Circuit diagram of two kinds of heat dissipations
using the node voltage method
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Fig. 3 Structural layout of buried cable groups in soil
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Fig. 4 Calculation results under a certain working condition
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Table 1 Finite element calculation results

TH /W /W g/W /W g/W gdW K K K K K K EEE2/K
1 0.00 82.43 54.35 42.20 48.51 66.56 8.25 36.11 30.02 25.89 31.81 40.13 7.76
2 3.93 78.50 36.82 25.14 62.23 45.70 6.38 3298 21.14 14.03 306 26.12 0.07
3 7.85 74.58 5.50 27.26 8.83 41.58 8.13 29.64 1121 21.2 17.58 29.08 13.90
4 11.78 70.65 49.59 11.85 60.61 43.54 11.66 3353 28.81 20.9 40.94 38.05 19.79
5 15.70 66.73 63.13 65.66 9.28 59.58 1484 2941 3257 35.72 17.85 38.38 9.55
6 19.63 62.80 46.38 4,97 28.87 1.73 1158 27.09 23.10 13.07 23.53 16.62 14.27
7 23.55 58.88 66.17 24.97 48.21 60.85 15.72 2858 3356 21.39 31.26 38.63 9.06
8 27.48 54.95 7.59 45.48 30.11 4,68 1488 23.39 1094 27.30 23.03 17.49 14.15
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Qi Qo Qs Qs Aus Qs Ao T -0.388 -0.011 -0.128 2.834 -0.011 -0.331 -1.301
ts -0.010 -0.388 -0.128 -0.012 2.834 -0.331 -1.300
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951 %2 A3 do4 A5 o6 Ts,0 v, (s 213 %7%2%&1&?663.’35@?

M) 58 18, R EISOR R Y

BEEM AT 4 Q,=[10,20,30,40,50,60], V=

PDF SCHF# 4] "pdfFactory Pro™ X RAG)E www. Fineprint.cn

o


http://www.fineprint.cn
http://www.fineprint.cn

W55 50 RS, FISCR, U, 55, BT RS B0 - B i AR AR TR A O -137-

30, 381 FROT SFFE I 73 RIS IR T L3R 2, *3 ERITEEE
2 T JETFREBEM S IETA BRI a g Table 3 Iterative process data
RmZEAR /N, AR 3, Q PHQ T Q e T
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Table 2 Comparison of finite element 30 32.88 23.38 - 31.93 34.81 24.85
method and transfer matrix K 40 79.04 36.73 44.04 83.08 38.76
e gk AT TR R iz 50 89.01 40.75 55.61 94.62 43.37
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Fig. 5 Calculate model in CYMCAP

x4 HESH

Table 4 Parameters of calculation
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Table 5 Results and calculation cases
R FLAE 2 H4i 3 F4 4 M5
A BIFEW IRTHK HBEA BFRW O RTHK BA BFEW ORTHK BEA BSEFEW O RTHK BIA BEFEW RTHK
123 056 24.20 359 476  27.50 221 180 25.10 106 041 24.60 156 249 2480
139 0.71 39.10 380 533 46.30 405 6.06 43.70 397 582 4780 701 3861 57.60
925 3162 7370 819 2478 69.10 454 761 56.10 259 248 5270 348 9.96 50.90
597 1317 4560 257 244 3810 517 9.87 4370 370 506 4040 362 10.74 38.80
126 059 5880 730 19.69 7440 978 3535 8530 808 2412 80.20 499 19.86 65.50
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