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%.g..e Bare Conductor Resistance
Overview

e Aluminum Strands carry 98% of current so Rdc

primarily depends on aluminum conductivity and
crossection area.

e Helical stranding 2% increase in Rdc
« RDC increases 4% per 10C
o Skin Effect increase is 1% to 10%

 For ACSR, Transformer effect is <20% for 1-layer
and <5% (multi-layer) for >2 amps/kcmil




DC Resistance
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Transformer Effect




INCREASE IN RAC for Current
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2-Layer ACSR
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Notice that the core losses
and transformer effect
(magnetic coupling) is

small for 2-layers of
aluminum strands
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Current Skin Current Magnetic Total
(A) effect redistribution | losses AC/DC
contriouti | increment incremen | resistance
on t ratio
0 0.000 0.000 0.000 1.000
250 0.004 0.0005 L0001 1.0006
500 0.004 0.004 0001 1.0041
750 0.004 0.0043 0001 1.0044
1000 0.004 0.0041 0001 1.0042
1250 0.004 0.004 L0001 1.0041
1500 0.004 0.004 0001 1.0041




igre 3-Layer ACSR

Pt Notice that the core losses
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Y I PP o g (magnetic coupling) is

e stronger for 3-layers of
aluminum strands
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Current Skin Current Magnetic Total

(A effect redistrbution losses AC/DC

contributi increment incremen | resistanc

on t e ratio
0 0.000 0.000 0000 1.000
250 0.008 0.040 0.001 1.04%
500 0.008 0042 0001 1.051
750 0.00E 0.047 0001 1.056
1000 0.008 0.053 0.002 1.083
1250 0.008 0.058 0. 002 1. 0683
1500 0.008 0.066 0.003 1.077
1750 0.008 0073 0.004 1.085
2000 0.008 0.077 0.005 0.080
2250 0.008 0.078 0.005 0.091
2500 0.008 0.077 0.005 0.050




Rac MathCadd Program

PROGRAM FOR CALCULATION OF AC RESISTANCE
OF HELICALLY STRAMDED CONDUCTORS

GEMERAL INFUT DATA:

F:= 50 - frequency
pp= 4o 7 . « magnet i parmeabl iy of tha air
pali= 0177 (. . spacific rasistance of steel Coda 1
i
| = lamperatura coefician of siesl
e = O —— k= 778 L] -
. . E ) EHI"-HY of 5les
o= 02T &2 - T - specific resistance of alloy, Ciode 2
i
3 ! . L o
] Bl | — 1 temperature coafficiant of allay all= 27 =3 - ety of ally
pal = MOELE L - specific resisiance of aluminium, Code 3
m
i , (]
el == Y = - emperature cosfficient of aluminium wl= 17 F - deerusity of alLrmiri
COMOUCTOR GEOMETRY DATA: S & e
axample: Grackle ACSR FeddidyE .,
M- 3 - number of steal layars e
[ P - number of alloy layers
a2 - number of aluminium layers
M=ria: Naa+ M Hi=6 - total num ber of layers | bmited 1o 7) =
e = 1 -materlal code of 1=t layer | frst wire In cenire assumed as 1st layer)
Mg = 1wy, = 214 -number and dameter | mm) of wires in 1st Byer
Ly = O - |y ratio of 14 layar



%‘3"* Conclusions

e Aluminum Strands carry 98% of current so Rdc

primarily depends on aluminum conductivity and
crossection area.

e Helical stranding 2% increase in Rdc
« RDC increases 4% per 10C
o Skin Effect increase is 1% to 10%

 For ACSR, Transformer effect is <20% for 1-layer
and <5% (multi-layer) for >2 amps/kcmil
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