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Abstract: Overhead transmission lines are a fundamental means of electric energy transmission within power
systems, playing a crucial role in supporting national strategies of “West-to-East Power Transmission” and the
“Dual Carbon” initiative. As a key component of overhead transmission lines, conductor performance directly
influences power transmission capacity. To meet the growing demand for high-quality energy delivery and to
adapt to complex outdoor environments, ongoing innovations and optimizations in the material composition and
structural design of overhead transmission line conductors have been pursued. This paper provides a

comprehensive review of the types, operational parameters, and applications of overhead transmission line
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conductors both domestically and internationally. It analyzes the technical shortcomings and challenges associated
with various conductor types and presents a comparative analysis of domestic and international standards for
overhead conductors. Additionally, the paper examines the practical application of different conductor types in
domestic transmission line projects. Finally, it summarizes the current status and challenges of overhead
transmission line conductors and outlines future technological development directions and trends in this field.

Keywords: overhead conductor; conductor material; aluminum conductor steel-reinforced; novel conductor;

economic analysis
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Fig.1 The trend of the length of transmission lines of 220 kV and above in China
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Table 1 Comparison between electrical conductivity and tensile strength of some metals

EATE S iy R (%IACS) WLl eR/% R EE/MPa  ho iR BE/MPa
4x/Au 19.30 71 3.6 127 6.6
H/Ag 10.50 106 10.1 137 13.1
Hil/Cu 8.93 98 10.9 333 37.3
F/AL 2.71 58 21.4 241 88.9
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Table 2 Comparison of electrical conductivity and tensile strength of common steel materials for overhead conductors

1% Iy B R g de 04508 2 i /)M

ke I iy B AR R 2 /mm MR FR/NME % S R(%IACS)
/IME/MPa MPa
14 +0.03 1170 1340 3.0 9
29 +0.03 1310 1450 2.5 9
3% +0.03 1450 1620 2.0 9
49 +0.03 1580 1870 3.0 9
5% +0.03 1600 1960 3.0 9
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Fig.2 Cross-section of ordinary ACSR
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Fig.3 Cross-section of Z-shaped overhead aluminum stranded conductor and trapezoidal overhead aluminum stranded

conductor
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Table 3 Comparison of parameters between JL/GIA and JLX/G1A
20 °C H ¥ H BH/ R L g/ A B B/

FEAS . ] 40 CHIM /A KL HF/mm
+km *Km
(Q-km™) kN (kg-km™)

JL/G1A-250/25 0.115 4 68.72 880.6 448 21.6
JLX/G1A-250/25 0.1153 68.80 880.7 438 19.6
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&ZR3
sums 20 °C T it H BH/ 1 7 P W g/ B B i/ 20 CHRFEIA B A mm
(Q-km™) kN (kg-km™)
JL/G1A-400/50 0.072 3 123.00 1510.0 599 27.6
JLX/G1A-400/50 0.072 1 121.10 1507.0 587 25.1
JL/G1A-630/80 0.0459 191.77 2 366.0 792 34.7
JLX/G1A-630/80 0.046 0 191.80 2369.0 775 31.6
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Table 4 DC resistivity and temperature coefficient of 20 °C duralumin conductor

20 °CH B EL Ui L B 2/ L 20 °CI g H, BH I B2 R 25/
RS
(Q-mm’*-m™) (%IACS) (1-°C™)
L 0.028 264 61.0 0.004 03
L1 0.028 034 61.5 0.004 07
L2 0.027 808 62.0 0.004 10
L3 0.027 586 62.5 0.004 13
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Fig. 4 Cross-section of LGJK and LGKK
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Table 5 Differences between LGKK and LGJK
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Table 6 Comparison of the parameters between expanded conductors and traditional conductors

S LR JL/G1A-400/50 P12 F 42 LGIK-300/50
BXOS 45 (R B < B 4% /mm) 7%3.07 7%3.07
R 46+ (RO« B 42 /mm) 54x3.07 41x3.07
B A A /mm? 51.82 51.82
FR LK A /mm” 399.73 303.40
ST AR A /mm? 451.55 355.22
BRI L 7.71 5.86
20 °C H i FLFH/(Q - km™) 0.072 44 0.095 33
H A2 /mm 27.63 27.63
ZEA RN 1 /KN 123.0 110.2
LR /GPa 69.0 76.8
LR ZE0/(107°-°C™) 19.3 18.7
P iR /(kg - km™) 1511.0 1243.9
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Fig. 5 Comparison of cross section between energy-saving conductor and ordinary conductor
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Table 7 Comparison of parameters between energy-saving conductors and ordinary conductors

= % 11 475
- NG %‘;';’jijfi& BOAERALIL  PIREAE S S %%
JL/G1A-630/45 63045 LHA1-465/210 JLHA3-675
BN 5 AL (R B < FL 4% /mm) 7/2.81 7/2.81 19/3.75 ¥
BRI 25 44 (R4 < B 4% /mm) 45/4.22 45/4.22 42/3.75 61/3.75
B A /mm? 43.41 43 .41 o J
AL AR I A /mm’ 629.40 629.40 463.88 673.73
F8 G 4 #0E B /mm? ¥ Jo 209.85 &
SVHEOE F/mm® 672.81 672.81 673.73 673.73
20°C B i HL BH/(Q-km™) 0.0459 0.044 5 0.044 7 0.044 7
HA%/mm 33.75 33.75 33.75 33.75
WPEAR /G Pa 63.0 63.0 55.0 55.0
2k R E/(107°-°CT) 18.7 18.7 23.0 23.0
i LT /KN 150.45 150.19 137.02 161.69
B R /(kgkm ™) 2079.2 2078.4 1 860.4 1.860.4
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Table 8 Comparison of aluminum conductor performance (diameter 2.3~4.8 mm)

o8 IR EE °C
GEREREeT Rl 51, %20 °C)(%IACS) L5 B /MPa

b2 Eoling Wk st
i 50 & 4 4 TAl 58 158~183 150 180 260
60% T HL i A1 A 4 2k 60TAL 60 158~183 150 180 260
T PR AR A 4 4R UTAI 57 158~183 200 230 260
T FAVER 5 2 2R ZTAl 60 158~183 210 240 280
TR VR A G XTAl 58 158~183 230 310 360
1= o B T B R A A 2k KTAI 58 218~262 150 180 260
T AR 2k HAI 61 158~183 90 120 180
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Fig. 6 Cross section of GTACSR or GZTACSR
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Fig.7 Cross section of ACCR
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Table 9 The basic characteristic parameters of aluminum-based ceramic composite core

TERES KL ACCR PERES B ACCR
UL B /MPa 1380 LIk R B0 °C™) 6.03

/(g ml™) 3.33 1 & /GPa 215~230
HL 5§ % (%IACS) 23%~25% iiif 32 i J& /°C >300

[F] FE {1 FH 52 A b ORHOS 1 2 OB A B £F 4R 5 B 0 A R B A A AR ], ST 4 g AR R 2L A 2
A, E R UL E 8 Fan . BRI BR £ 4E 2 A 0 5 2k (aluminum conductor composite core, ACCC) PNt %
T AT B I T A A R e £ A0, COROR R SR R T AZ L BE R 2 2 000 °C, I H AT PR REALAR R BEORREAIG , A )2
WK FH 28 oAb B A RO 4R ST VR A A B R DT, ACCC R HoAsm I i i R H bR TR AR S
= Tl | B 1T R MO S S R Wl SR 2 a2 = O N TR R 7 R 6 % = S P o N S &R R 1 T B - B
FAFE , ] I 52 22 ] B v L 2 0 B A P e, A F S IR Tk T AEAS B o — T AR, EROAR A R Y A
BE AP AN 2% ) T 4 D] I A AR 2k ik R v R R R A K AR B T, SN K T TXMERE s B OB
AR B ™, A RRAHE 5L FLIINE S ACCC R LTELMEA, NERAREGEWE—ERE I
Tl ACCC AR A W W 24 s b , EA R T T 5z . T ZHWAMEAER, & BT HE 605 F4%
WHA ACCC LR R B 25 . ACCREACCCR 2MERMEEREAELECEA THYZ
N S AH R TR AR 4R 2 A R AR B B P AR ) T R AE M AR 22, X i TR, BT E N
AR,

(a) BRI 4R 500 L (b) BARAHEL G EFL
8 HMAKEATRSLBEEE

Fig.8 Cross-section of carbon fiber composite core conductor
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B LR A Y SR N A AR AR — SO R IR IR Y S AL WDk L B B R A Bl e R R
2. Ot E A S LR A B A M £k (optical phase conductor, OPPC) | Y 4T & 45 42 25 Ml £k (optical fiber
composite overhead ground wire, OPGW) , H: "t OPPC FEAL GE it L 4 vh 2 G G £F ot , e L %y 538 1
DIRe™, PLE BB FL WM L L sS4 M RL WL RE ikE SRS, X ERLE T H
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S
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S A0, B a2 B BRI 12 A AT A9 AR i & IEC #1 7f , IEC (International Electrotechnical Commission,
PR T2 5 43) , R 2Bk i A PO = R EPRbRiEfL 5P Az —. RET 19574 A T IEC, 3 H il &
b5 2% 1EC prdfE , A 1B 2 Z AT 4 3R N 3 40 30 15 48 25 5 4R 0 B [ bk 55 TEC % I A o UL 38 10
Jis o

T [E P B, 26 RO ST R0 A o 10T, 38 18] 28 B (American wire gauge , AWG) B 8 @52 11, Wi A 2 [ &
A X i TP SRR S5 EITNEES S . AWG WM 1857 R 7E L E i, AWG 7 8 7 £ s F 4
oMU Je HAR TS 0 B LB H X B R T — R 19 38 A0 /N B FLAR T 91 R 1 o 1Y, BRI B
71 Y AW G G5 0 N A Y 4k . AW G 38 i G ok RO B A ORL A RLA TR RRCR T 1B 4 B (kemil) £
B, TR A 28 B mm® A9 45 506 2RO 1 1 kemil=0.507 mm®, AW G LR 55 [ bR 42 A B 5 00 3% 11 TR .

F10 RER=SKERS IECHREX R
Table 10 Comparison of China's national standard and IEC standard

R AL RPN I = bR IEC brifi
[iA] £ 7] 0> 20 28 25 S £ GB/T 1179-2017 IEC 61089:1991
RULR R0 B R 25 T 4R GB/T 20141-2018 IEC 62219:2002
A A A B ) O S R A T R GB/T 30550-2014 IEC 62420:2008
B s AR AN 4L GB/T 3428-2012 IEC 60888:1987
B s Ak AR 42 GB/T 17048-2017 IEC 60889:1987
A 2s o 2 T IR A 4 4R GB/T 30551-2014 IEC 62004:2007
M REMB——rER G &% GB/T 23308-2009 IEC 60104:1987
oz AR IR Ty v GB/T 22077-2023 IEC 61395:1998

11 ELZHBREINR
Table 11 AWG conversion table
HMER 8 1
AWG %i 5 A BEL{E /(Q - km ™)
B /mm B4 /inch BA7 /mm® BAAT /kemil

1 7.35 0.289 3 42.41 83.7 0.42

2 6.54 0.257 6 33.62 66.4 0.53

3 5.83 0.229 4 26.67 52.6 0.66

4 5.19 0.204 3 21.15 417 0.84

5 4.62 0.1819 16.77 33.1 1.06

4 HBNVHIZSTSEHNXEREITON

ATE [ F JRTT R J) 23 m) 823 23\l 110~220 KV s A7 4 i 0 1], R 5046 2K S R L BRis A7 i fE s 0L,
PRAEROHE FOSE 1 A R — R, B 2 AR G2 . L BK A SO0 W I 9 BTz o H (]I AT, [ )
PR AL ) 2 RSO0 8 A RS S A IS DU AR e 0 T B HE 24 94% 0 IEUNHT SO b B R 4 2 7
FEUE B 09 S L PR BILBRCER BE RN 2R B4, O SR 2 i 2 B b B T B AR R AR IR A A A sl
A ROR MO LA D R S MR SR AT A B TR 2 R AR I TG, i v e 9 R A
U E . M LB IR AR SR AT YR A R R R AR R I S R 0.5% , BV R TR R R A
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Fig. 9 Usage of Overhead Conductors in a Branch of State Grid Chongqing Electric Power Company
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S 1 R T R 1Y 61%IACS K8/ AR S BUAE , DT 4 SR 48 U 8 25 5 AR 8 25 1 42 T
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