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Abstract

With the increase of demand for electricity power, new construction and expansion of transmission
lines for transport have been required. However, it has been difficult to be realized by such opposition
from environmental groups and residents. Therefore, the development of techniques for effective use of

existing transmission lines is more needed. In this paper, the major variables to affect the allowable

transmission capacity in an overhead transmission lines were selected and the dynamic line rating
(DLR) method using artificial neural networks reflecting unique environment-heat properties was
proposed. To prove the proposed method, the analyzed results using the artificial neural network were
compared with the ones obtained from the existing method. The analyzed results using the proposed
method showed an error of 0.9% within £, which was to be practicable.

Key Words : Overhead Transmission Line, Allowable Transmission Capacity, Dynamic Line Rating(DLR),

Artificial Neural Network
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Table 1. The most influential variables
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}ﬂ‘l’o }ﬂﬁ'n‘& mﬂ'A ‘ﬁﬂ'% :H/H—%
EALE | 50~90T 80~850 19.3A/C a8 1

g

71 -20~10T 850~ 1300 153A/T a9 2

T4 O~Im/sec | 280~1000 | T720A/(m/sec) | 2% 3
4
4

T34 0~50° 570~1020 94/° a
79 0-1493W/m | 860-840 1.338A 195

A 0-1000 836-860 0.024A/m
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Fig. 1. Variation of the conductor temperature
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Fig. 2. Variation of the atmosphere temperature
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Table 2. Variables-specific data for ANN training

P 3 o | se
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9 o 24 | 3z

Sp1 | Bk | 4 25 30 2 0 |13598

Sp2 | B B 5 25 | 18 | 200 | 13122

Sp3 | EmHE| B 10 90 25 | 950 | 12680

Spd | B 50 12 5H 22 | 600 | 13550

Sp5 | EmHE| b 3 25 | 15 0 | 11828

Sm-1 | %N 12 | 25 | 22 0 ]12806

Sm-2 = 60 15 25 | 18 | 160 | 12395
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Fig. 7. Conductor temperature for ANN training
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Table 3. Variables—specific data for ANN testing
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Sp-l | & 7H| 40 1 30 17 0 | 12637
Sp2 | & 7H| S0 4 90 25 180 | 13170
Sp-3 | % 7| 60 1 4 26 530 | 15926
So-4 | & 7He| 65 15 225 18 50 | 12090
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Fig. 10. Wind angle for ANN training
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Fig. 11. Quantity of Solar radiation for ANN training

Spb | % 7| 6 2 30 11 0 | 11272
Sm-1| 9§ % 18 30 06 0 %35
Sm-2| 9% 65 2 H 22 00 | 13453
Sm-3| o & 65 32 225 3.2 680 | 11701
Sm-4| & % 22 225 3 H0 | 11839
Sm-5| °& % 20 5H 12 0 | 11526
We-l| A% 2 -10 $H 3 0 | 15048
Wt-2| A% 30 -4 675 19 150 | 12627
Wt-3| A% 3 -4 675 15 20 | 12621
Wi-d| A% 3 -8 30 13 320 | 1230.2
Wt-5| A& 30 -2 225 1 0 | 11010
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Table 4. Variation of predictive current due to
increase in the number of learning

iterations
.- 1008 | 2008 | 3008 | 4008 | 5008 | 6003 | 7008
ae | B B3 | wE ) um | oug | e
i . N N N N N ]
d245 | 4245 | 4205 | d2 45 | 4305 | 4245 | 4245

Sp-1 | 108 | 1290 | 1B | 124
Sp2 | 1364 | 1332 | 1318
Sp-3 | 1646 | 1617 | 1604
Sp4 | 126 | 1246 | 1231 | 1223 | 1219
Spo | 1212 | 0T | s | 142 | 1B | 1136
Sm-l | 9% 974 93 96
Sm-2 | 139 | 1T | 1362 | 13
Sm-3 | 1217 | 1% | U
Smed | 12% | 126 | 123 | 1209 | 1200 | 1% | 1194
Smb | 128 | U% | UM | 166 | 1161
W=l | 146 | 1528 | 1016
We2 | 138 | 1319 | 12 | 18 | 121
W3 | 1201 | 1216 | 129
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W5 | 1149 | 131 | 120 | 16 | 15 | 111 | 110
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Fig. 12. Variation of spring, fall sample due to
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Table 5. Comparison between calculated current
and predictive current

j_i RAR | d42A% |35 08 9%| od o)
Sp-1 1263.7 1274 400 0.82
Sp2 1317.0 1318 300 0.08
Sp-3 1592.6 1604 300 0.72
Sp4 12090 1219 500 0.83
Sp-5 11272 1136 600 0.8
Sm-1 935 956 400 0.26
Sm-2 1343 1353 400 057
Sm-3 11701 1179 300 0.76
Sm-4 11839 1194 700 0.8
Sm-5 1152.6 1161 500 0.73
Wt-1 1504.8 1516 300 (.74
Wt-2 1262.7 1274 500 089
Wt-3 1262.1 1269 300 0.5
Wt-4 1230.2 1240 200 080
Wt-5 1101.0 1110 700 0.82
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