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Analysis on Application of Newtype Energy-saving Conductor with
Large Section in Transmission Lines

ZHOU Xiangshang, XU Binbing, LIU Yubin
( Hunan Economy Institude Electric Power Design Co., Ltd, Changsha 410014 )

Abstract: [Introduction]In order to solve the problem of heavy load 220 kV transmission line loss. [Methods]Based on the

development of large cross-section conductor technology and new materials, a new type of single large cross-section conductor was

proposed to replace the conventional double split conductor in the heavy-duty 220 kV transmission line. The 220 kV transmission

line with heavy load adopts a new type of single large section energy-saving conductor, which can greatly save power loss and reduce

annual cost. [Results] Taking the 220 kV new transmission line project from Tafeng to Linwu with high transmission capacity as an

example, the technical differences between the new large section single conductor and the conventional double bundle conductor in

terms of electrical and mechanical characteristics are compared and analyzed, and the economy is evaluated by using the annual cost

method. [Conclusion] The calculation results demonstrate the feasibility of using new large section single conductor instead of double

bundle conductor in heavy load line, and provide reference for the popularization and application of large section conductor.

Key words: transmission line; large cross-section of a single wire; energy - saving wire; annual cost method
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Tab. 1 Main technical parameters of conductor

S8 1xJL3/HA6 2xJL3/G1A 2xJL/LHA1 2xJLHA3

-745/335  -400/50  -220/230 -450
WA 4) b 37x3.40  54/3.07 18/3.94 —
HERES) Itk 42x4.76 7/3.07 19/3.94  37/3.94

AR /mm? 335.93 51.82 231.65 —
INBRA AR /mm® 747.40 399.73 219.46 451.11
B W/ (kg-km')  2999.6 15093 12446  1246.1

A% D/mm 42.84 27.6 27.6 27.6
20 CHPHF /Q 00269 00701  0.0686  0.066 8

PRUERIWT ) T/N 219790 122950 104 440 108 270
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Tab. 2 Calculation results of current carrying capacity

- Sl MPLHERE /A WIRESEA S /MW
SEAS SR 80 C 70 «C 80 «C
I1xJL3/HAG6-745/335 1 345 1594 487 577
2xJL3/G1A-400/50 1500 1752 543 634
2xJL/LHA1-220/230 1519 1773 549 642
2xJLHA3-450 1539 1797 557 650
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Tab. 3 Conductive electromagnetic environment
calculation results

IS SRR T T AT

FEET yem!) J (kVeem?) /dB /dB
T 09 0o ms s
2xJLHA3-450  20.69 11.93 35.57 35.62
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Tab. 4 Power loss table

SCURFRE. PRI RBHAME

LG

2se | =
ARG AQ-km") /(kW-km™") (MW-h-km™") /(kW-h-km™)
IxJL3/HA6-745/335 0.0356  121.8 38.9 0.188
2xJL3/G1A-400/50 0.080 0  161.7 51.8 0.208
2xJL/LHA1-220/230 0.079 6  152.0 48.7 0.208

2xJLHA3-450 0.074 0 149.5 47.9 0.208
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Tab. 5 Conductor mechanical capability

1xJL3/HA6 2xJL3/G1A 2xJL/LHA1 2xJLHA3

PERESHL -745/335  -400/50  -220/230 -450
500 m ERARIE /m 20.69 22.24 24.26 23.26
Y S AN 6.91 8.89 8.89 8.89

/KN vk 3.02 4.77 477 477
MEfa KK 11.77 11.84 9.78 9.78

/KN Bk 21.38 26.02 23.95 23.95

., Lo=300 40 33 32 32
MRS 400 36 31 30 31

/mm

Lo=500 34 30 28 29
T A 30.41 36.45 41.61 41.61
KU /(°) 454k 15.71 19.47 23.03 23.03
T 7.13 8.93 10.70 10.70

L=}
*ﬁg%ﬁﬁg%ﬁ 83.52 93.5 79.4 82.3
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. IR, AP Ktk R A
B MU REEAT -

3 ZFHMEE
31 mE®E
L AR AR A IR 520 A 2R
SREM T, RS, A4S ITA
FE I KA T 4 AR PR 4%, TL3/HA6-745/335
Al$ 21 000 JC /t 3. HAth 3 FhT e S LT
Writs. nTLE, L H B NS,
B AR e TR AR . SLH
MR FHANEE 6 Fis .

*6 SLAERER

Tab. 6 Consumptions and costs of conductor

- ShnE ShRh SAIN
FEALS /(km) (FE ") (FE km™")
1xJL3/HA6-745/335 8.99 2.1 18.9
2xJL3/G1A-400/50 9.05 1.6 14.5
2xJL/LHA1-220/230 7.47 1.8 13.5
2xJLHA3-450 7.47 1.8 13.5
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Tab. 7 Steel consumptions of tower t

e 2xJL3/GIA  1xJL3/HA6 2xJL/LHA1 2xJLHA3
e -400/50 -745/335 -220/230 -450
24 7.13 6.77 6.70 6.70
B 27 7.96 7.56 7.48 7.48
% 30 8.48 8.05 7.97 7.97
%33 9.38 8.91 8.81 8.81
36 9.75 9.26 9.17 9.17

18 10.82 10.38 10.17 10.28
w21 12.24 11.75 11.50 11.63
gk 24 13.24 12.71 12.44 12.58
%27 14.48 13.90 13.61 13.76
30 15.66 15.03 14.72 14.88

WA P EL IS AR bR, $% 25% MYl 7k L #E AT 50
N HUEFAEARAER, AAAER IR 8 Fn.
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Tab. 8 Indicators tower weight per km t
. 2xJL3/GIA  1xJL3/HA6 2xJL/LHA1 2xJLHA3
S -400/50 -745/335 -220/230 -450
R 32.89 31.93 31.29 31.61

MRS A . PRI AL, LA g b X
BT RN IR, XFT 220 kV B (0] % 1E 5 ik
A 420 MW B I AR AR, T R AT
Soml. S SAREES R LR B ik
4 FEITE T TR AR A 1 PR,

SUmE
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2xJL3/G1A-400/50
2xJL/LHA1-220/230

2xJLHA3-450
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TREEM / (7T km)
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Fig. 1 Comparison of initial investment of each traverse scheme
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Tab.9 Power loss cost

g Eﬂﬁé?ﬁﬁl HLRESIEDY /(G -kWh')
/MWh-km™") 03 0.4 0.5
1xJL3/HA6-780/535 389 1167 1556  19.45
2xJL3/G1A-400/50 518 1554 2072 25.90
2xJL/LHA1-220/230 487 1461 1948 2435
2xJLHA3-450 479 1437  19.16  23.95
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Tab. 10 Comparisons of annual cost

_ IxJL3/HAG 2xJL3/GIA 2xJL/LHA1 2xJLHA3
YRR

-745/335 40050  -2200230 450
TR
*f&’ . 108.20 100.2 94.7 952
/(JTJC -km™)
T
;ﬁ%ﬁ &le 12246 11341 10718 107.75
/(1JC -km'")
_ 03JC/kWh  24.06 27.00 2548 2526
R =70
Ry 047C/KWh  27.95 32.17 3031 30.05
UM 0596 kWh 3184 37.35 3518 34.83
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Fig. 2 Comparison of annual cost of each conductor
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