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Complementary Calculation of Current Carrying Capacity
for Bare Overhead Conductors

R T 1
Hong-Kwan Sohn - Eun-Woong Lee

Abstract - Many standards have published for calculating of current carrying capacity for bare overhead conductors.
Although these standards use the same basic heat balance concept, they use different approaches to calculate current
carrying capacity. This paper looks at the four approaches used to calculate individual heat balance terms, at the overall
impact of these terms on the current carrying capacity. And this paper is proposed to the selection of proper standard
and AC resistance within a country conditions for calculating the current carrying capacity of bare overhead conductors.
So current carrying capacities are proposed to some of conductors.
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Fig. 1 The flow of heat in conductor
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Fig. 2 Comparison of global solar heat
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Table 1 Comparison of forced convection heat loss
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3.1 JCS
F AT E—ME# 2 e HES st 22007
ol Faled, UF=Ad dd FHNAFY oE ZA
@end Ay ALCANAMW A A FAdol ik A&
A (22)0.2 Tl gt
Rac(tc) = ,3152Rdc(20)[1+6120(tc
B B EAAS

—20)] [2/kml] (20)

R,(20) : 20CAA e ARAYL [L2/km]
ay 20CTAA Ale] AFL=ASF
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—0.030263 1% +0.0207352°
= . d1+2d2 . 87Tf(d1_d2)
2=0.01 - =50\ (d, + dR,,
dy,do 0 EAYZA[em] D A9 H [em]

f 1 F34(60Hz)
By BEAF
B= 1 (Al &%
,32= 099947"‘00288953’ (AlE =) (22)
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At F BA 2k =2aE AFARFE A4, ol
AEAo) o8 REARE WA= WAL HLr)
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R./R4=1.0123+2.36-107° (23)
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@) FAwEA A=175m0l 49 AlFol 1 & 259 F$
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Table 3 Consideration factor of AC resistance
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A nRAZe ANAAE viwslr] ¢ste Al 4o
1 "M 329 AXN FolA IEEES SevizelA A=
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Table 4 Conductor data for calculating of AC resistance
AlZEF N N
oy o 2% 3%
AHEFH ACSR Drake ACSR Rail
424 T4 (AVSt) 26/7 45/7
244 % (mm) 4,442/3.470 3.698/2.466
A A &A A (o) 402.84 483.32
A 22 (mm) 28.143 29.591
20C A FAF(L/km) 0.0702 0.0592
FATE 25T 0.0727 0.0618
(Q/km) BT 0.0864 0.0733
E 5 WHEXNE ALE Bt
Table 5 Calculation results of AC resistance
@49 Q/km
aw it Jcs CIGRE IEEE, IEC
<t & 0.09058 0.09026 0.09051
ACSR Drake | EAEH | (1000 | (9969 | (999%)
g 57 0.07693 0.07671 0.07675
ACSR Rail (100%) (99.796) (99.8%)
(800A) mseme | 007946 | 007814 0.07712
= (100%) (98.3%) (97.1%)
[3] ¢,; 90T, f:60Hz, ay @ 0.004

ool d 735AE A HEAF AT S IEEE
WAg Agel, ARAT ANe JCSHAY BaE AL
Aetstdth. thee 7t Aoz Wb 25F WAl HEH
2 Aol BN FAAR AN AgST e A
A7 ES) H40F 2 AL ot} ulws) wuA Yk

Zb Ao o H8HF Aol AHEE Are E 6% 2
¥ HRE A dd HdATE

o] HgAA 098 A& .
31%** o AxAanE B7% Zon, JCSHAd A% 2
] s oF 8~12%7
= 371] 74]451%1‘:} olg} e AE JCSEH| F= A

E:3 6 JEHF AHzxAH
Table 6 Calculation condition of current carrying capacity
1wl
= Jcs CIGRE IEEE IEC
ARLE (C) | D %0 80 0
40 40 40 40
=z ol
TAEELO ) o5 05 05 05
F& v (m/sed) | g 60 60 60
Fog f Hz) | o9 09 09 09
WA &S ag, €| 1,000 9 =35 9 =35 900
. 214161 Y4161
ArE WA(W/m) =T v
) Al Z13A | Al ZhIBA
M EEA A 2iEA
F JLEA | # 71133
s % Om & % Om
Bratehgl e | A A e E
(969 W/m’) (1,021W/nr)
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g F
s

= @?4 A Akl 2% SE&AF AdAAE JCSEA
O of 83%3E F7bH 3, CIGRE 2 IECHARGE ¢ 3
A= AA Gebed = IEEE‘%}’EIJ% st HEo g
ol RE AlFo] 2%l FhshAT HE&FFol U

Al 330X E o 294 % 2.

E 7387 AMZD

Table 7 Calculation results of current carrying capacity

dAZIE | ICS CIGRE | IEEE IEC 7H et

Drake 835 826 913 390 905 890
(101%) | (100%) | (111%) | (108%) | (110%) | (108%)

Rail 917 894 993 981 999 962
(103%) | (100%) | (111%) | (110%) | (112%) | (108%)

42 MMeo| S 8HET

A SYUFAN AEHTL Y=
2% ACSR AMelm, $AMAE AMUAW), nBEAN
(HACSR, HTACSR), £#ZddM(TACSR, HTACSR,
STACIR) 59 AFgol Z7hsle ZAd Aok

BoAFoM AalgE FHck] o ACSR ACSR/AW,

TACSR, TACSR/AW A gt A& EAFE Adstd
o ANG A5 EdFE AL ®H E7} ACSR g
A43 4% 90T, TACSR #
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%8 2o
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Table 8 Conductor data

3 #H | AT adF/ Ak A .

Gwa | 247 [7Fmm] (i) &1 % lmm]
{mm] Al St Al St Al St
240 30/3.2 7/3.20 2413 | 56.29 | 2240 9.60
330 26/4.0 7/3.10 326.8 | 52.84 | 25.30 9.30
410 26/4.5 7/3.50 4134 | 67.35 | 2850 |10.50

480R | 45/3.7 7/2.47 48384 | 3354 | 2961 | 741
480C 54/3.38 7/3.38 4845 | 62.81 30.42 110.14
x 9 MMeo| ®Fx e
Table 9 DC resistance of conductors
5@_2 AFAL [Q/km]
(] ACSR ACSR/AW | TACSR TACSR/AW
240 0.1200 0.1114 0.1222 0.1131
330 0.0888 0.0842 0.0904 0.0856
410 0.0702 0.0666 00714 0.0676
480R 0.05994 0.0586 0.0609 0.0595
480C 0.0599 0.0574 0.0609 0.0583
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Table 10 Coefficient for calculating of current carrying capacity
3 = ] 8.%) ¥
FHLE 1, (T) 40
F4 v (m/sec) 0.5
T A9} uiEhel BAR(%R) 90 A2 AR HFFED 07)
WAL, EFAT(a,, €) 05 71& H&e 09
s H, (m) 500
Mz B y (=) 90 FAYE A=
Ax ¢ (&) 35 Weki337 ~ 38°
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E 11 dMe A58
Table 11 Maximum allowable current of conductors
@9 A
EcE PR ‘
‘_[m‘[_ﬂ—‘l (ACSR) ACSR | ACSR/AW | TACSR | TACSR/AW
240 595 610 633 839 935
330 720 731 751 1,085 1,114
410 835 848 871 1,265 1,300
480R 917 909 918 1, 354 1,370
480C ~ 917 936 1 367 1,396
5 8 B
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