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The Standard Comparison of Calculating the Permissible Current Carrying Capability for Overhead
Transmission Line

S. H. Jeong K. Y. Nam J. D. Lee S. B. Choi

H. S. Ryoo

Korea Electrotechnology Research Institute

Abstract - The IEEE std 738 and Cigre Electra documents are well
known as the standard of calculating the ampacity of overhead
conductors. Although these two standards use the same basic heat
balance concept, they use different applicable methods to calculate
ampacity ratings. This paper examines the concept of basic heat balance
equation and the differences of each term of basic heat balance equation.
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7, = ¥32=(ambient temperature) (U]

v, 9 = 53 ¥ [m/s), [° (&, degree)]

g = Fol 293t A< (heat fluxes due to convection) [W/m]
g = Bl 213k d<(heat fluxes due to radiation) [W/m)
q, = ¥ Eo|=(solar heat gain) [W/m]
i = o &< xHwind direction factor)
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k= 3719 dA=E A [W/m]

D = 4 A7 (conductor diameter) [m]

e = 4%(%)91 ﬂ]—?(coefficient of emissivity)

A =29 5 ™ 2 (projected area of conductor) [r]
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\_;q] d 4 (total heat flux) [W/n]
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O IEEE std 738, “Standard for Calculating the Current
Temperature Relationship of Bare Overhead Conductors”, 1993

O CIGRE ELECTRA No. 144, “Thermal Behavior of Overhead
Conductors”, 1997
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P+P,+P,+P =P +P.+P, (3)
o714, P, = Joule Heating(F& ¥
P, = Magnetic Heating(X}71% &4 4)
P, = Solar Heating(8] % A1 4)
P; = Corona Heating(ZZ W 244)
P, = Convective Cooling(ti & ¥2})
P, = Radiative Cooling(EA} ¥2})
P, = Evaporative Cooling(ZF4t W¥2})
olwle) @9 =] Watts/BH 3 Jo|t},
IEEE +3< AFE#FS ZdAsS=d 93] AL Magnetic
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o] A% IEEE #4& [Watts/foot’ ]S AH43} 2, Cigred) #$% SI
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Hol [EEExRT &4 ¢ fd4o] A 2y 47t #4e dist
o A" Hge nE(altitude)?t ¥ A(azimuth)e [EEES] #7
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Bkl A71E A4 4 IEEE 732 g% AH A9l ZAHdirect
radiation)7+& xaistxn el B E Cigre 773 2 H A =4}
HhAlL A (reflected radxation) 2 EF = Hdefuse radiation)? &
A nesta gl [EEE H3& diZidee %8 A8, & d719
A (industrial air quality)dll ‘I}"»} HEstye Ag ukd q_h:}, Clng T+
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AL FA7RT AEFRY nkd Wiy o & A7 FE
(increase) & Al4tstch, 1xof g IEEE 729 eld3 A7 8
(increase)2 AH el WES zestA ¥ Aok AAH dgL
Cigre 2o 33719 2% IEEE 7#38Y tix £2 &2 g3
ANE ZANRAT 54719 A% 3& H &2 A7Intensity) &
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Y944 gl d¥ § 729 WzE 4nsd

&7 2o
O FHEE 1 40T/ ¥4 :2ps/ §F : A4 4
O A& 30% / =49 ¥ 0% / dy]dH : #HY
O HEH 7t @ g / HEF EE=AL UFAD
O BALE :05/ &F€:05/ 25 :0ft/ AEAH : =4
O 9% : 69109 / A2 11:00 am / =X &S © 100C
T8 IEEE CIGRE H2t
e wad 4 31W/it 4.96W/ft +13.2%
23 28 N/A Ignored -
2V $ad N/A Ignored -
AqF ¥ 25.0W/ft 26.0W/it +3.9%
Al Yz 7.5W/ft 7.5W/ft 0.0%
9 37 N/A Ignored -
AEEH 992 Amps 998 Amps +0.6%
& 31 & 8l
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