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R=pL/A Q
= Where p: Resistivity of conductor Q.m
L: Length of conductor m

A: Actual conductor area m?2

p=2.826x10" Q.m for Aluminum
H p=3.2x1038 Q.m for Alloy
© Wi sold conductor saalsAbaa (e 0 5S5 duasall IS 13 dapaia 0 5S5 Alalaalloda
el e aladiad a3k G s de gene (e S Jeagall G Al sell Ol sall Ala
L= 1 Km 33U i€ Al 4 gliall acd slagl s 85 da slaadl laal
R=(px1/A). Q/Km (A Al () S8
R=4p /(nmd?) Q/Km
*  Where n:number of strands in conductor
d : diameter of each conductor
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, G20 = 0.00404 A
G20=0.00347  for aluminum alloy
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A Conductor Alloy area Number of | Diameter of Overall Linear Rated Ry at20C° :
A size mm2 mm?2 wires wires mm diameter Wight strength Q /KM A
mm Kg/Km daN A
240 242.54 61 2.25 20.3 670 6774 0.1383
400 400.14 61 2.89 26.0 1104 11176 | 0.08380
500 499.83 61 3.25 29.1 1379 1390 | 0.06709
AAAC g5 o SDluasall il Slial 5l 1
% | Conductor | Alloyarea | Number of | Diameter of Overall Linear Rated Ry at20C° X
Tl size mm?2 mm? wires wires mm | diameter Wight strength Q /KM *
mm Kg/Km daN T
240 242.54 61 2.25 20.2 670 4010 0.1191
©1 400 400.14 61 2.89 26.0 1105 6190 | 0.07221
500 499.83 61 3.25 29.1 1381 7600 | 0.05781
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- 120/20

121.6

19.8

26/2.44

7/1.9
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0.2374
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0.1188
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7/3.0
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0.07573
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x GMD & GMR 4. JASJ Inductance <oalldad Clus ?)L adial) Mjbul\ Al il
GMR Geometric Mean Radius
It is defined the N2 root of the product of the N2 distance between

the N sub- conductors (strands) of the conductor if the strands are identical (not
© applicable to ACSR)
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7788 r for cylindrical strands (also sold conductor)
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Number of layer | Number of | GMR Number of strands | GMR
strands

1 6 051 7 0.726 1

2 26 0812r 19 0.758 r A

2 30 0.826 1 37 0.768 r ”

; 2 32 0.833r 61 0.772r
3 36 0.778 r 91 0774 r

3 54 0.810r Sold 0.779 r I
GMR for ACSR conductor GMR for

aluminum & aluminum alloy

r: conductor radius

GMD : Geometric Mean Distance
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GMD =3VD,D,D, m

Inductance <l dad Glua 23 GMR & GMD  lus 22y

L=2x10%*In (GMD /GMR ) H/Km

Also X; =2nfL Q/Km

X Agrad) 48 glaall Lad Glaa (2 -3 -3)

C=0.0556/[In(GMD/r) ] wF/Km

also  Xc=1/(2nfC) Q/Km

Jasallg 515 66 Kv 3> S bl XX 550 C° 2icR Aasliall dad camal; a8 Jhe
2.65 m Z3ba sall (1 Aluall s AAAC

Qo= 0.00347 SRy = 0.08380 lasi( * )ad,)dsaall e sl

Rye = Ryg (1 + iz (Tc = 20))
R50 = 0.0838 (1 +0.00347 (50 -20)) =0.09252 Q/Km
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GMD & GMR uss o3k X5 X, e il
r=13mm 0588 D=26mm o a( * ) ad, dsaadl e

GMR =0.7721 =0.772x 13 =10.036 mm ol 61 s sxc Juasall i Cum
GMD = *\D,D,D; m
D,=D,=265m&D;=2.65x2=53m
So GMD =V 2.65x2.65x5.3 = 3.39m
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© L=2x10*1n (GMD /GMR ) =2 x 10* In (3.39 / (10.036 x 10-3)) =1.161 m H/
© Km

X =2nfL =2nx50x1.161x 10°=0.365 Q/Km

C=0.0556 /[ In (GMD /1) ]=0.0556/[In(3.39/13%x10°)] =9.993 = n F/Km
also  Xc= 1/( 2nfC)=318.52 KQ/Km
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= 1 — Leonard L.Grigshy (Electric power transmission )
¢ 2-Dr. S.L.Uppal (Electric power )
* 3 —William D. Stevenson (Elements of power system analysis )
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