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Evaluation of ultimate capacity of cable transmission new energy based on

finite element and neural network

WEI Wenqging, DAN Shuheng
(Electric Power Engineering of Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: The uncertainty of new energy power generation poses a great challenge to the transmission system. Since the
transmission cable has a certain overload capacity, it can be overloaded for a short time under the premise that the
temperature does not exceed the limit value. A method of making full use of the overload level of the cable is proposed to
improve the transmission capacity of the cable to new energy power generation in a short time. This method firstly uses the
finite element method to calculate the cable temperature field distribution, establishes the allowable overload running time
of the line and analyzes its influencing factors. Then the improved BP neural network algorithm is introduced to predict the
overload time in combination with the actual power generation output curve. The results show that the BP neural network
model has high accuracy and can be applied to evaluate the cable limit transmission capacity and provide rapid support for
dispatching decisions.
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Figure 1 Grid division diagram of cable system



194 ) h B 5 H R ¥ M 202341 A
22 HEHREWITE HAEMB O EBRLT, A AR BERE,

U 5E AR R/ g 1280 AR, H ] AH FR 45 45
A% )E SR E SN E R E 5 o 89.53.
81.40.76.39.74.35 °C, 4505 T (A L £ 4230 48 G b
®F XLPE I fo ¥ B9 i TAE TR 90 °C. ik, LU
1280 AMERA BRI 1R I i3 % e 2o it o WA,
O3 S 2 ARG T R i R 4 T G A [ e
5 LA A R A e by S B e TR AR
R A T AR IR S M S DR — B0, S5 R Nk 2 R .

Y 22 2 ) 1, A BR ik 5 A ok T A O A iR
ZNA6% I ELE R . BT T %R
B SR IB AT P AEAE AN TR 0, 200 it B 3 TR
SFL S RO AL BB 5.9%0 AR I

T2 BATHHAERT
Table 2 Comparison of current-carrying
capacity calculation results A
ANTR) 7 05 30
A BRIk Pk HL 45 T 0
1280 1220 1208

3 JE Ik #ony w02 oA

B RE TR 7 LA 5 D Sl e A (R B £ I B far
LA 2 B T AR A AR R R B . TE ST BT O AR
38— BB i BRI A3 S T X B, LA
AN DB 1 7 349 8 (ELFE by B far il 4607, O B K eRi
BB oy AR . BRI SRR BT EX
g RS, B — I 20 & A i 4, 1y SR O 2R A
FE #4020 e AR T AR T Ao At 4R
Bf 1), 4 &l 2 PR .

4
I y

Al

~y

T
AT K
A

Ty

~Y

to 4
B2 wgisgnfad&imsg
Figure 2 Temperature rise of short-term

overload of the cable
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Table 3 Cable initial temperature distribution
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0.6y 57.30 54.01 51.94 51.02
0.7Iy 64.35 60.00 57.29 56.12
0.8Iy 72.13 66.61 63.19 61.75
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Table 4 Cable allowable overload time
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Figure 3 Surface of allowable overload time

versus load variation
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Table 6 Time for overload of the cable
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Figure 5 Relationship between overload time and

soil thermal conductivity
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Table 7 Cable initial temperature and overload time
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Figure 7 The relationship between overload time and

outside air temperature overload time
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Figure 11 Calculated value of allowable overload time
=8 WEMKAKELE

Table 8 Neural network parameter settings
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