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Abstract: Based on the spherical fuzzy hierarchy method, this paper proposes a method for evaluating and
selecting capacity increasing conductors for a 500 kV transmission line in central China, taking into account
practical application scenarios. The evaluation indicators are based on the basic characteristics of the capacity
increasing wire, and they are analyzed from four aspects: electrical performance, thermal performance, mechanical
performance, and economy. The spherical fuzzy analytic hierarchy process is used to construct the hierarchical
analysis system structure, and the influence of practical application scenarios is considered. The fuzzy analysis

theory is applied to the comparison matrix construction process to establish a spherical fuzzy comparison matrix that
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meets the engineering requirements. The scoring is based on the spherical fuzzy scoring function. The case

calculation results show that in areas with high transportation capacity demand, aluminium clad steel core heat—

resistant aluminium alloy wire is superior to other wires. In the cross mountain scenarios, carbon fiber composite

core soft aluminium stranded wire is superior to other wires.

Key words: capacity—enhanced capacitive conductor; conductor selection; transmission line; spherical fuzzy

set; analytical hierarchy process
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Fig.1 Comprehensive evaluation index system for capacity
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Tab.2 Transmission power and phase current of the line

under “N-1" conditions
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DR B A Il 2k 2620 4x756
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Tab.3 The wire temperature and AC resistance of the

selected wire under the condition of 25% capacity

increase and “N-1"

LA FEIRLEC TR A AL/ (Q - km™)
P, 82.05 0.075 25
P, 84.89 0.076 63
P, 102.28 0.1153
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B0 0.65 76/(KW -h).
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Tab.4 Electrical and thermal performance index data

PR HUEA MBBRAE/ (kW-km™)  BTREE/C
P, 915 881 729
P, 111.232 106.531 162.407
P, 82.05 84.89 102.28

RS HEREISIR R

Tab.5 Mechanical performance index data

SLANS FEEME/(N-m™)  AKCFAE/(N-m™)  IRERE/%

P, 15.698 25.059 1.77
P, 13.930 22.052 -20.90
P, 13.435 21.751 -2.16

x6 ZFFIEIEREIE

Tab.6 Economic indicator data

SAWE YRR i) S
(73 k™)

P1 133.460 56.04

P2 269.308 67.11

P 292.076 91.45
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Z: W% 1 BROE AR A0 356 2 v 19 220 3 4 S X LU
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Tab.7 Criteria layer spherical fuzzy comparison matrix R, Tab.9 Criteria layer weight
EEELI B, B, B, B, A T LS B, B, B, B,

B, EP MP Sp MP R, 0.370 1 0.233 4 0.163 0 0.233 4
B, MNP EP MP EP R, 0.233 4 0.233 4 0.370 1 0.1630
B, SNP MNP EP MNP R, 0.25 0.25 0.25 0.25
B, MNP EP MP EP

TEER LAT s PR RE LE B PR e S e P 2
JEE I, P AT PERES £ BEPE R A E L, DA
I PERE S AT VE A B LB IR EP. i T AL
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Tab.8 Criteria layer spherical fuzzy comparison matrix R,

ks B, B, B, B,
B, EP EP MNP MP
B, EP EP MNP MP
B, MP MP EP sp
B MNP MNP SNP EP

4
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Tab.10 Weight distribution of wires between different per-

formance indicators

THE bR P, P, P,
b, 0.4795 0.3099 02105
by, 0.3370 0.5199 0.143 1
by, 0.594 8 0.302 3 0.1029
bs, 0.143 1 0.3370 0.5199
bay 0.143 1 0.3370 0.5199
by 0.092 6 0.6829 0.2245
by, 0.6829 0.2245 0.092 6
by 0.4795 0.3099 02105
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Fig.4 Total weight result
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