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Copper Conductor :-
Y goaall s GilSall il LS claladi W) g alaall ddlisa a
AU Adaall cluaudsl) ST 5 (fine wires) Ayl YUY cl gl
sl s Ja lSus 8 Gulaall el aladia) ) ALYl pladll e A
aaad Al 5 dexdiua) (Standard) ddal sell o adias SILY) 038 o saa ¢
oadll Slie cellall Calgs ) @l el aae g Gllall o jal) adadall dalise
ailiad s b (Jle L a5 o as 5 ¢ 3 liae dilia 55 daalsy
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a5, Aaail) S (pany B Y) adiiise y g (V) Ll Byl 8 a5l clSus b Lot S
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v" hard drawn
v medium-hard drawn
v" soft drawn or annealed
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copperweld-copper conductor :-
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Circular Wires
_ng)ihcl_ia&\ﬁ‘ﬂhﬂ:\.ﬂ}d\ Gyl S5

Trapezoidal Wires
e 4nd adale D Ll Adl gall ) Hua &) (S5

Circular Wires

AAC :- All Aluminum Conductor

AAAC :- All Aluminum Alloy Conductor

ACSR :- Aluminum Conductor Steel Reinforced

AACSR :- Aluminum Alloy Conductor Steel Reinforced

ACAR :- Aluminum Conductor Al. Alloy Reinforced

ACSR\AS :- Aluminum Conductor Aluminum Clad Steel Reinforced

5 deadiwall (Standard) dial gall e aalal MY (e dilida o san &\}'&\ 238 (g g8 SN
Al Calgs Sl @ el dae g Gl Jia jall adaiiall Aaliia 23a3
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AAC :- All Aluminum Conductor

49,90 5 5lay) 55l e a giall e cllall ddl gl @l el JS 0 6

(32 — L 5eSU 5 ) 55 Clinal sa & dadiisall & 5 a5 %44,449
s Aliaa 8 4aldy ey . Aluminum 1350-H19 38w ey
438 g b JSTI e glia 5 (Luis el Al 5 (e % 1Y, 0) 43 50 & i
(Short spans) 4Ll Clilua) saeef aadiud 4eladin) die 1) o sie 4iilia g

Y e @Y g 5 pad i s

AAAC :- All Aluminum Alloy Conductor

3

en Auailaia o giall A0 a (e ALl Adl all o SN JS (5
OS5 o grsinall 5 o g33ad¥) (e 4S50 6201-T81 Aluminum Alloy
%°Y.0) Lo bt ¥ Al 55 Al Joasall 138 Sliary ¢ Lyloa dallaag
Laiws ¢« AAC Js¥) g 5l Adeasi e J8 a5 (L el Al 53 (e
wiagling ¢ 5V g sl Ga Juadl o 5 40 ) 5 A0 )lia Baya 2.5 5 8 5 4ilia
138 5 ¢ e Lead JSE Jama )5S0 il il 8 axdivn 1315 e JSTL
Bloall (B sl Gl 8 aadi Vg sl

ACSR :- Aluminum Conductor Steel Reinforced

@l 3l e a gl (e Gllull Lalgall dm JA @l yue Bl () 55
Ly « AAC Js¥) g sl - daxsiivadl Aluminum 1350-H19 iSs

481 (Steel) claall aas o Qlll Caligs Al g Alalall <l pedll () oS5
s LS bl s el mhaud) e e il (el () ) @) ae i
dial gall banad Cliall aoa ) s il Ol e s sae Ay (s saa
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ACSR - Aluminum & Steel strands

AACSR :- Aluminum Alloy Conductor Steel Reinforced
e il alasin) Jay sa 35 ACSR Gilul) g sill ailisa 5a
‘.. ) 6201-T8L  ps—iall ASs o padi i A JAN) 0 o Bl) 85 5 83l)
OS5 Lain ¢ AAAC SU g ol 8 dandtuddl Aluminum  Alloy
Sl ¢ Laadl (Steel) calaall das (ya lll Cals 315 ) @l e
.... e aind o gd JB abliiasi o ;e ACSR g 5-ll dglin pailad,
¢ el ondis gy atilia g Juadl JSUI 4 gl Loty ¢ o spial) 300 lua 8

Bloal) (8 sl Gl 8 st Y g gl N

ACAR :- Aluminum Conductor Al. Alloy Reinforced

. plasiu) ga (3 el g AACSR s ACSR Gl (pe oill ailiia ga g
v\(:‘f’ Aluminum 1350- ¢ 55 s o JAl il e il 85 5lall e o il
T s AT el 558 Lk « AAC ) g sl b eiiond) H1Q
) daxiiudl 6201-T81 Aluminum Alloy e sl 4 (e alll Cal 53
5 ACSR (e sAll 4l ailiady jliays ¢ AAAC S g 53l 4
JSUl e glia Laiy ¢ e 53l (pda o e 4lia 55 ()5 <AACSR
o Ol i 13 ¢ bl e i) SIS (e JBF 0055 58 Al s A ey 38 ) s o
Sl (A sl Gl (8 aadinn Vg sill 13 5 ¢ Al Sl 4SSl (ailadll
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ACSR/AS :- Aluminum Conductor Aluminum Clad Steel Reinforced

~ Oy ie il g1 5391 aal 585 ACSRIAC ACSRIAW Luad saaiisy
L) Aty um atliasl s cyuand Cites ACSR il g 5l (0 Ziial
OGO e a Gl Ty A e ) e (5l e
Omong s JSUL 4t glaa (e 2y 30 138 5 o il Garay Jadl) (Steel) lall
ClSes o padi Ll g ol 1385 ¢ 455 (ra Qs 4l ,eS) aidia 58
Sl A sl

O s ¢ ailadl] (s (pund Congs ACSR sl ¢ sill (e d8ida 5 AT e i gl il @llia
o1 Jie Gl b a5l Sl 8 deadise e Lualle aladinl) 53 s0ma s SIS dalal) g ) Y

ACSR/GA :- using Class A zinc-coated steel wire,

ACSR/GB :- using Class B zinc-coated steel wire,

ACSR/GC :- using Class C zinc-coated steel wire,

ACSR/MA :- using Class A Zn-5A1-MM coated steel wire,

ACSR/MB :- using Class B Zn-5A1-MM coated steel wire,

ACSR/MC :- using Class C Zn-5A1-MM coated steel wire,

ACSR/HS :- using Class A zinc-coated high-strength steel wire,

ACSR/MS :- using Class A Zn-5A1-MM coated high-strength steel wire,

ACSR/AZ :- using Aluminum-coated (aluminized) steel wire,

ACSR/AE :- internal air spaces between the steel and the outer layers of aluminum
strands to minimize corona for above 300 kV,
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Trapezoidal Wires
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ACSR/TW AAAC/TW AAC/TW

ACSR/TW

ACSR/SD :- Aluminum Conductor Steel Reinforced/Self Damping
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LX) a JSA ol e 1 Al ikl ey e e
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Al Alloy | Aluminium | Copper saa gl) oaibadl)
2.7 2.7 8.9 kg/dm?® 4duigl)
310 180..80 | 450...240 | N/mm? A4l 5 g
3 2..35 1..35 % Ay
70 70 120 | KN/mm? &g pal) Jalaa
658 658 1083 °Cc Jgeaiy) da
23.0 23.8 16.6 | 10°/°C ) A 223 Jalaa
0.0036 0.0040 0,0039 1/°C | +20°C dastial) 5ai3 gl sl Jalaal)
53 63..62 | 97..100 % IACS 20 °C e dilua il
0.03280 | 0.02857 | 0.01786 | mm?*m +20 °C Q (s ) paiball 4 glial)

hbe i o Sy ilad) Jsandl B4 (e
05Ss Jshall by g (mal) adaial) alise) anall Gy o griall HATy alad el (pn 4 )laal 2ie -3

iz 5 (6 i g sy il (of) Fulaam ) (s Lagl sl ATy (ol el (5 il e -1

IACS - International Annealed Copper Standard :-

W= 0.3 We, O
oa= 0.625 o¢, Alia gl
Io= 0.8 lgy Sl
055 Jshall

Wai=0.49 Wey 05N
An=1.61 Ag, rmpall ahaial) Aalise
Da= 1.3 Dgy ALl

gl ulaill V5l Lsaal

sl ) el ) s o gl a0 il il Ay 5o i ) Al e
(IACS) % 1Y-1Y il 2 sial¥l 5 ((JACS) %) + + 4l sgS Al 53 Al o gmnsal) i) (palaills
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Hard-Drawn Copper Stranded Conductor - DIN 48201

16 . 15.9 a.l 637 1.123 143 125
25 2.1 24.2 6.3 973 0.738 218 160
35 Ti2.5 344 7.5 1372 0.525 309 200
50 7/3.0 49.5 9.0 1.981 0.264 445 250
70 19/2.1 65.8 10.5 2.641 0.271 594 310

1- Ambient Temp. : 35°C, Conductor Temp. : 70°C, Wind velocity : 0.6 m/s

ALL ALUMINIUM CONDUCTORS (AAC) STANDARD  DIN 48201/5
- . . Electrical . . Current Carrying
Code Section Composition Diameter Rated Strength Resistance Unit Weight Capacily
Word
mm? No @mm mm kN Ohm/km kg'km 1(A)
16 15,89 7 1,70 3.1 2,840 1,B018 43 110
25 24,25 7 2,10 6,3 4,170 1. 1808 66 145
35 34,46 7 2,50 7.5 5,78 0.8332 o4 180
50 49,48 7 3.00 9.0 1.950 0.5786 135 225
50 48,36 19 1,80 9.0 8,440 0.5950 133 225
70 65,82 19 2,10 10.5 11,25 04371 181 270
95 93.27 19 2.50 125 15.650 03085 256 340

German Sizes DIN 48 204 - APR 1984 ACSR

Area i Weight DC
: randing and - Resistance [Current
Nominal wire diameter Breaking[at 20°C  |Rating
Alumi-| Alumi- Alumi- Overall | Alumi-
nium [Steel| nium |Steel| Total | nium | Steel | diameter| nium | Steel | Total
mm® [mm?| mm? |mm®| mm? mm mm mm kg/km | kgikm | kg/km kN ohm/km A
120 | 20 [ 1216 (198 141 |26/2.44| 7/1.90 155 336 158 494 | 4494 | 02374 410
210 | 35 | 2091 | 341 | 243 |26/3.20| 7/2.49 203 577 273 850 | 74.94 | 0.1380 590
300 | 90 | 3043 | 495 | 354 |26/3.86| 7/3.00 245 840 396 1236 | 10509 ( 0.0949 740

2-Ambient Temp. : 35°C, Conductor Temp. : 80°C, Wind velocity : 0.6 m/s
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Uy Gt Caagy saaall @MY (e gl 53l Ao gama 50N A0 5V 8 S 8l (a5
o 20 Juelaa s Alle 5 ) e il ol Lglaay 5liad 48 5 el £ 530 & lia Gaibiadll y clival sall
Gl JSG 2 i 5 81 ) 55 ) A8LYL Sl Jaa e 5ol 8l Sl s (ACSR) g 53 e J8
s A s Jail laghad 8 1a% Lealadin) yeasiys ((ACSR) £ sil) (e el 4l jeS dluasi
- )Y el s Glall 8 aadid Vs Lalle aild e Lealadind J) s g5l

ACCR :- Aluminum Conductor Composite Reinforced

- psiall A0 e g il 13 Adlpall dpn JAN) a3l 5SS

O Al A ag) Gl S5 o siall (e i (Al 5 a0 S5 5
s A )l a al sa cLlae Y (Zirconium) as-5sS)3 aic
& (TAL - thermal resistant aluminium — <= 110)
(150°C) sin s 3l adl Gla po gl b 4SulSaall dual 53 3y
5w 1.0 e T (Jag e i Jaa (e DY) 03 (S Laa
dllys (ACSR) g 5l (se 4 aaally 35 Jlie (%150)

Alia g cldy caliall aas (e Al A 5 a sl 8ol G e g Al Qlll Calgs ) ol e il

Hot conductors

Surface:
shiny

TAL-wires
C :
2 a“ Agrse—wires
TAL / ACS-conductor
Black conductors
Surface:

black coated

Outer Layer:
TAL-wires

Core:
BTAL / ACS-conductor ACS-wires

Outer Layer:

(Steel) clall xaa o Jumdl JSUI L glaa 5

Gilall g il 8 LS a5 il 13] ddlpall don AN el
ol ol ) e pon Sl L o958 ) ) — o siall A as (g
o s-5al¥l Gamay bl (Steel) claall 2pon o gd a1
Cpmen g JSUl aia glia 335 3 (Aluminum  Clad — Steel)
A8 JlE 5 400 el ablua

Al o Adalall ol ppe i) £ s Sl o sill Al s g

el aaibiad el (ol A5G oo g Ak e a3 e

Dlia e 2 Las ol padl g ledY) 50l 3 Akl 028 o 585 s
Sl aleay Al
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ol Y Jy A8l a sty J Al Gad Al e ASLEN A aadid oY) (e s AT g1l lia

&1 5331 228 8 ag¥ 131 ( guy Wire Loadl ausis stay wire ) z) V) s saac Y sl 5f (s SIS (5 A
s Zllall 231 3685 el i 5 JST e glia dpalis Ll (0555 ) peal) (S5 Adle Dbia 55 Led (585
liall aaall e Ol jed (e Ao giian g 1A ((Galadll 055 58 Calanzal 0-1) aliw) DLy dually
zling 130 o Aiuen JUN i glia g Adsmiiall 300 5o Ailia 555 Adlall 230 5 iy Saaty 531 5 (steel )

oal 2V o3l Lalle el o o)l G L i g JSTI e glia 334 ) (il #3a ))

v" Galvanized steel wire

EIRE ‘éjad\ L_;i (galvanized) Ol Gliall s e Sl ddl gall &) el JS (5585
(IACS %) +) Tan ddina 350 oS Aadua iy clan Alle 08558 4l g (JSB dia glia 3335 (a3l

Bl (8 sl s saee V) sl & addiig g

Copperweld conductor

(copper-coated steel) wulaills (Al aliall s (e Ll A8l gall ol e ) ()5S0

23358 45 «(Galvanized steel wire) & sill (e Juzadl aias i) g JSUU 4ia slia 33l ) 2a jad

s Cua (Galvanized steel wire) g sl (re Juiadl LSl g A diliia 535 claa dlle
ol Adda elass Baly 3o Loy ) 4plSa) ae aaal) (il (JACS %0 +-Y)

Alumoweld conductor

(aluminum-coated steel) assal¥ls Jaall Cliall sas (e Glludl a1 gall ol el o oS
15348 415 ((Galvanized steel wire) g sil) (e il it il 5 JSUM 4ia gl 3aly ) (m jal
g sl ore J3l5 (Galvanized steel wire) g s (e (bl il g ddniim dlia g3 5 claa dlle
psrial¥) dadda el 33b  Leialy ) 4lSs) 2 (Copperweld conductor)
- Gl a1y — ALY 5 (U ) Adl) Glall (e 8 (leddieg Y e il
Eramn (e Lt Jal Lagh o€ g Tam 3100 Jlaa¥) el Agy )l Blaliall 8 o5 sl S0
LN JUTIWDY PR N PRSRENI JE L IRIE U R HEICE WA A UL W PPN WA
sl () 585 Gun aall A5 5 g o LEN) A a5 paall (el ad ) e Al 23k )

el G S
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AL Aallad) ciliial gall 5 (unillal) -7 ALY Juadl

g5 Ll gall
Copper DIN 48201 , BS7884 , BS125 , ASTM B8
DIN 48201 , BS 215 part1 , ASTM B231 , UNE 21015 ,
AAC JIS C3109 , UNE 21018, CSA C49 , IEC 61089
AAAC DIN 48201 , BS 3242, ASTM B399 , UNE 21043 ,

UNE 21018 , AS 1531 , NF 34-125 , IEC 61089

ACAR ASTM B524 | CSA C49.1 , IEC 61089

DIN 48206 , ASTM B711 , UNE 21018 , UNE 21061 ,

AACSR
EN 50182 , IEC 61089
DIN 48204 , BS 215 part2 , ASTM B232 , ASTM B416 ,
ACSR AS 1220 Part 1 , UNE 21018 , UNE 21058 , UNE 21016 ,
JIS C3110 , CSA C49 , IEC 61089 , EN 50182
ACSR\TW ASTM B779
:ACSR\AS ASTM B549
Kl g1 ASTM B230, ASTM B263, ASTM B354, ASTM B498, ASTM B606 ,

ASTM B682 , ASTM B701, ASTM B802, ASTM B803

IEC - International Electrotechnical Commission

DIN - German Standard - Deutsches Institut flir Normung

ASTM - American Society for Testing and Materials

BS - British Standard

NF - French Standard - Francaise de Normalisation

UNE - Spanish Standard - Asociacion Espafiola de Normalizacion

JIS - Japanese Industrial Standard

AS - Australian Standard

TS - Turkish Standard - Tlrk Standardlari

CSA - Canadian Standard Association

adlal) dial gall o z jasi il s (DIN 482015 DIN 48204 ) dslalY) ddcal sall -; daga ddiadla
LBl — el eS8 ) 6l ) sil) Sl @D il o b derdiuad) 4 (IEC 61089 )
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SO il al) g dnily gl cilibaad) -2 Gl Suadl)
Ll e claald) -; Y
da glial) dad Cluaa

|

Rep— O
P A

p = resistivity (or specific resistance) depends on conductor material and its temperature. (2. m)
| = length of conductor (m)
A = Actual conductor area (m?)

p=1724x10°% @Q.m  for Copper
p=2826x10% @ m  for Aluminum
p=3200x10°% @ m  for Aluminum Alloy

058 oAl AVl @lla (S5 dlia gall Balall Ao gill A glaall aladinly da slaall alagy dale dapa ol
<l sLLal) dlia g (strands) ean J s 3 ghime Gl el de gana (e OsSe s (e B jlbe Jaa sall Led
DlshYl saasia i (single core) Lsall 33 ydie Ll a5 Alia ge and 5 A e 3 oy il ()55 )
alaally @yl A ial G3llas s g 10 A glially Adisha aly ) st Jwl g2l 028 5 (Multi core)
Ore dale zauay Lgie 0S5 o3le]

| =1km Jshll s Gl o e g€ <3 5laall dad alagY

R :p%klkzkg Q/km

3 lall dalise () 938 oan gmd (S

n = number of strands in conductor

d = diameter of each strand (mm)

ki = Factor dependant on strand diameter with compaction

k, = Factor dependent on strand length per unit length of cable
ks = Factor dependent on the core arrangement

Yo
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cBlbaall 538 g ST b Lad

K1 = A factor dependent on number of wires in the conductor, kind of metal, and whether the wires are tinned.

. L K1
LEeE \(\':':%S) o Solid Conductors Stranded Conductors
PAC TAC, AL PAC TAC, AL
<=0.10 - - 1.07 112
>0.10 <=0.31 - - 1.04 1.07
>0.31 <=0.91 1.03 1.05 1.02 1.04
>0.91 <=3.60 1.03 1.04 1.02 1.03
>3.60 <=4.50 1.03 1.04 - -
>4 50 1.03 1.03 - -

K2 = A factor dependent on the conductor construction.
1.00 Solid conductors
1.02 for stranded or uniaxial conductors in fixed cables, where the diameter of wires exceeds 0.6mm
1.03 for stranded or bunched conductors in all cables where the diameter of wires<= 0.6mm
1.04 for stranded or bunched conductors in all cables where the diameter of wires<= 0.6mm

K3 = A factor dependent on whether or not the conductor is, typically, used also in multicore cables.
1.00 for conductors in fixed cables of * 500mm? (typically single core cables)

1.02 for conductors in fixed cables of < 500mm? (typically multicore cables)
1.05 for conductors in all flexible cords and cables

OSay G olial Aalaall (3855 (50 3da S5 L sliall dad ala 353,50 adl da 330l ) die 4 sleall (g
Jslan (85 siall g o 3aS (20C°) A (o8 Ao sliall daf alaiinly 5 ) ya A o 6V Ao slial) da il
O & 53 JSDg olial 5 sSaAll 5 (argp) Bl sadl da jo i aie A glaall (gl ) Jalaall 5 DY

L a sall

Ric = Rad[ 1+ cx20(tc — 20)] Q

Rt = conductor resistance at temperature t. °C (Q)

R20 = conductor resistance at temperature 20°C (Q)

apo = temperature coefficient of resistance of conductor material at 20°C
t. = conductor temperature (in °C)

a0 = 0.00393 for Copper
a0 = 0.00404 for Aluminum
a0 = 0.00347 for Aluminum Alloy

Y 1



Jae/

(X)) Aiadl B30 g (L) Llaal) dad ibia
.(GMD) 4ef 5 (GMR) 4aff Cluss gy Alaall 4o sl
(GMR) iad i a5

GMR (Geometric Mean Radius) :- It is defined as the N? root of the product of the

N? distances between the N sub-conductors (strands) of the conductor if the strands
are identical. (Not applicable to ACSR.)

(GMR) 4aff i

GMR=Dy,=Tr et =0.7788 r forone cylindrical strand (also solid conductor)

N N
GMR = Ni/ k]__[lmlllem for stranded conductor

AAC 35 Copper : Jie) slal (ae LS 5 dgiliiia il yun S Y (e (958 Gl e dlabaal) o2a (Gukai
-: (50, Copper 35, AAC 50,

ACSR i e Lyl Lgiakas Sy 5 ¢(3-core) <o sball Aully Alalaal) o3 g 585 Juaia) Koy

GMR =0.5 /A for 3 - core Cable
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/_.
Number of Strands GMR |
7 0.726r
19 0.758r |
17 0.768r
61 0772r |
a1 D.774r
127 0.776r |
169 0.776r
Salid 0.779r

Table 5.11: GMR for stronded copper, aluminium and

aluminium alloy conductors [r = conductor radivs] |

o

If'r MNumber of Layers Mumber of Al Strands GMR |

| 1 & 0.5 |
1 12 D.75¢

| 2 18 0.776r |
2 24 0.803r

| 2 2 0812r |
2 30 0.826r

| 2 32 0833 |
3 36 0.778r

| 3 45 0.794r |
3 48 0.799r

| 3 54 081 |
3 66 0827r

| 4 72 0.789r |
4 76 0.793r

| 1 84 0.801r |

* - Indicative values only, since GMR for single layer conductors is affected by cydic
magnetic fiwx, which depends on various factors.
Table 5.12: GMR for aluminium conductor steel |

reinforced {AC5R] (r = conductor rodius) /-"

Gl (A a5l Giled & dexdiual) I odef 3kl 4 suaall (GMR) ad G Jsos b Ladd

GMR/mm | dlul) g o

2.721 AAC 35
3.622 AAC 50
3.9795 AAC 70
4.7375 AAC 95

6.293 ACSR 120/20
8.2418 ACSR 210/35
9.947 ACSR 300/50
2.721 Copper 35
3.266 Copper 50
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(GMD) 4ag i

sl s ) sk e s (Geometric Mean Distance) dluall waigl Jasal) Ll

(GMD) 4 o
GMD =3/D1D2Ds m

D;, Dy Ds:- JUL;Y\ O Glalsall

Laall) saac ) Ao ) sda¥) S (e zilad b Ladg casanll ol olaV1 ALK e adiad
(GMD) o im0 (31l b g5l ST (ol 5l 5 Lo

S )Y Jan i) Tl s Y

-1 A o g ) B i ge eSSl o) S g () 65

ar A Jin Sl sk s g 2).Y0 Jia Sl s i JS
GMD =0.95m GMD=1.15m
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50

100
-

50

r 4

i..-. ):\f; Lﬁ)w 5..5 BT eL:_.‘_A ‘:.5.3‘5& S“S XS
GMD =0.635m GMD =0.63m
- 120 -
e
Al g
GMD =0.756

.S vt gl ekl g -Lls

Y

30

~m

30

A1

(951}@_) 252\)3\ Lozl d.\S.-Iﬁ
GMD =0.378 m

2N s saee WY OIS Caliaal ) sk G cliloal) il 247 (S S VY b shal Ll
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(L) Bl dad e J paall 40Ul Ailaall (32123 (GMD) 2 s (GMR) 4 los 22y

L=2x10*nMP Likm
GMR

AT dseay Aalaall LU Sy

GMD

L =0.461x10° log H/km

Aiall 330l Al Ol o Leiag

Xo =2#fL Q/km

(Xc) g grad) 321 1) g (C) dad) dad Clua

0.0556
C= InGw ,Ltl:/km

0.02415
GMD

r

C =

uFkm

log

2 gaal) 321 ,)) Aad il o Lias

——  Q/km
276C
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A gaaall 830 115 (X)) Adiad) 8300 5 ¢ Ay gia 00 5 Ay 5ie YO 5 ) ya da s (R) desliall o s =1 Jlia
Uil JS35 54 2 geal) o DLLY) JS35 3 ACSR120/20 <ladl g 55 ¢ 5, S V) (il sa Ladd (Xc)
p). Yo s Jin cuShpll Jsh g
R0 =0.2375 Q/km i Jglaall (g

Ric = R2o[ 1+ cx20(tc — 20)] Q

oo = 0.00404 for Aluminum

Rasc® = 0.2375*[1+0.00404*(25-20)] Q/km
R o5 = 0.2423 Q/km

Rsoc® =0.2375*[1+ 0.00404*(50-20)] Q/km
R 50c° = 0.2662 Q/km

(Xc) dpsaadl 5205015 (X ) Afind) 201 0 il
D=15.0mm  desall jhi g a5 Jslaall s
r=155/2= 7.75mm Dbl Caai
GMR = 0.812*r = 6.293 mm

GMD =3/D:1D:2Ds

GMD = ?\’/109* 118.3* 1183

GMD=1.15m
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GMD

GMR H/km

L =2x10" In

1.15

L = 2x10" |
XN 293x10°

L=1.042 mH/km
XL =2afL Q/km
XL =27*50*1.042

XLe=0.3273 Q/km

0.0556
C= — GMD_ ,LtF/km
In
r
0.0556
C= 115 wF/Kkm
In———
"7 75x10°

C=11.12 nF/km

1

Xe=———  Q/Km
276C

1

Xc =
27*50*11.12x10°°

Q/km

Xec=286250  Q/Kkm

s Jall b glad 3 1a8 Caunis ao jsill Jaglad 8 Jegd 130 Tan 350 (X ) Apsmnd) 500 1) da Jaa
e Bl Ll 05 Jadd 5 50l Ll
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Overhead Line Configuration R X B GMD GMR
(ohms/km) | (chms/km) | (uS/km) (m) (mm)

AAC35 Delta 1.25 m 0.8332 0.38 3.05 1.15 2.721
AAC50 Delta 1.25 m 0.595 0.362 3.15 1.15 3.622
AACT70 Delta 1.25 m 0.4371 0.3561 3.24 1.15 3.9795
AAC95 Delta 1.25 m 0.3085 0.3451 3.35 1.15 47375
ACSR120/20 Delta 1.25 m 0.2375 0.3273 3.49 1.15 6.293
CuU35 Delta 1.25 m 0.525 0.38 3.05 1.15 2.721
CU50 Delta 1.25 m 0.264 0.3685 3.15 1.15 3.266
CU70 Delta 1.25 m 0.271 0.3561 3.24 1.15 3.9795
AAC35 Delta 0.8 m 0.8332 0.3679 3.15 0.95 2.721
AAC50 Delta 0.8 m 0.595 0.3499 3.26 0.95 3.622
AAC70 Delta 0.8 m 0.4371 0.344 3.36 0.95 3.9795
AAC95 Delta 0.8 m 0.3085 0.3331 3.47 0.95 4.7375
ACSR120/20 Delta 0.8 m 0.2375 0.3152 3.63 0.95 6.293
CU35 Delta 0.8 m 0.525 0.3679 3.15 0.95 2.721
CU50 Delta 0.8 m 0.264 0.3565 3.26 0.95 3.266
CU70 Delta 0.8 m 0.271 0.344 3.36 0.95 3.9795
AAC35 Horizontal 0.8332 0.3535 3.29 0.756 2.721
AAC50 Horizontal 0.595 0.3356 341 0.756 3.622
AAC70 Horizontal 0.4371 0.3297 3.51 0.756 3.9795
AAC95 Horizontal 0.3085 0.3187 3.64 0.756 4.7375
ACSR120/20 Horizontal 0.2375 0.3009 3.81 0.756 6.293
CuU35 Horizontal 0.525 0.3535 3.29 0.756 2.721
CU50 Horizontal 0.264 0.3421 3.41 0.756 3.266
CU70 Horizontal 0.271 0.3297 351 0.756 3.9795
AAC35 Uniform Vertical 0.8332 0.3426 3.4 0.63 2.721
AAC50 Uniform Vertical 0.595 0.3247 3.53 0.63 3.622
AACT70 Uniform Vertical 0.4371 0.3187 3.64 0.63 3.9795
AAC95 Uniform Vertical 0.3085 0.3078 3.78 0.63 4.7375
ACSR120/20 Uniform Vertical 0.2375 0.2899 3.96 0.63 6.293
CU35 Uniform Vertical 0.525 0.3426 3.4 0.63 2.721
CU50 Uniform Vertical 0.264 0.3312 3.53 0.63 3.266
CU70 Uniform Vertical 0.271 0.3187 3.64 0.63 3.9795
AAC35 Non Uniform Vertical 0.8332 0.3426 34 0.635 2.721
AAC50 Non Uniform Vertical 0.595 0.3247 3.53 0.635 3.622
AACT70 Non Uniform Vertical 0.4371 0.3187 3.64 0.635 3.9795
AAC95 Non Uniform Vertical 0.3085 0.3078 3.78 0.635 4.7375
ACSR120/20 Non Uniform Vertical 0.2375 0.2899 3.96 0.635 6.293
CU35 Non Uniform Vertical 0.525 0.3426 3.4 0.635 2.721
CU50 Non Uniform Vertical 0.264 0.3312 3.53 0.635 3.266
CU70 Non Uniform Vertical 0.271 0.3187 3.64 0.635 3.9795
Line AAC70_N AAC35 L.V. Configaration 0.4371 0.2861 4.08 0.378 3.9795
Line AAC95_N AAC70 L.V. Configaration 0.3085 0.2752 4.25 0.378 4.7375

Ll aattadll s 5l S0 Watl (CYME) el laiind IO (yo il o3 (e 250l o3 -7 Aliadla
DS badadt sl gy e/ gy latll g apladtll 4 0 A
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EA
EA“(tz - t1) + WEE'EE'LE'MTE
1

EA
= (2. g2.12.
—I!‘"l—[FF’1 g L T,

2
24T,

where E = modulus of elasticity MN/m?
A = conductor cross-sectional area mm’
a = coefficient of linear expansion per °C
t; = initial temperature °C
ty = final temperature °C
W = weight of conductor and may include wind and/or ice loadings
Wi = initial conductor umt effective weight kg/m
W, = final conductor unit effective weight kg/m
g = gravitational constant (1kgf = 9.81N) 9.81 m/sec’
L = span length m
T = conductor tension N
T; = mmtial conductor tension N
T> = final conductor tension N
S=sagm
B = ice weight constant (refer BSEN 50341 or national standard)
x = conductor diameter mm
y = radial thickness of ice mm
p = wind pressure N/m?

Ice weight per umt length = By(y + x) kg/m

Wind load = P&+ ¥

N/m
1000

Effective conductor weight = f [(weight of conductor + ice)® + (wind ioad}z ] kg/m
(sag) il s (span) saee ¥ (pa cililial) ad il

_ W'g'ﬂ
8T
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IEC Standard (3 &Ml cla gad 1Y 3als
VY-V Claiall [EC 207 G38s I Cilia sad o8

10. Selection of test samples

10.1 Samples for the tests specified in Clauses 12 and 13 shall be taken by the manufacturer, before

stranding, from not less than 10% of the individual lengths of aluminium wire which will be included

in any one consignment of stranded conductor. For the tests specified in Clauses 12 and 13 one

sample, sufficient to provide one test specimen for each of the appropriate tests, shall be taken from

each of the selected lengths of wire.

10.2 Alternatively, when the purchaser states at the time of ordering that he desires tests to be made in the presence
of his representative, samples of wire shall be taken from lengths of stranded conductor selected from approximately
10% of the lengths included in any one consignment. For the tests specified in Clauses 12 and 13, one sample, sufficient
to provide one specimen for each of the appropriate tests, shall be taken from each of an agreed number of wires of the
conductor in each of the selected lengths.

11. Place of testing

Unless otherwise agreed between the purchaser and the manufacturer at the time of ordering, all tests shall
be made at the manufacturer's works.

12. Mechanical tests

12.1 Tensile test

The breaking load of one specimen cut from each of the samples taken" under Sub-clause 10.1 or 10.2 shall
be determined by means of a suitable tensile testing machine.

The load shall be applied gradually and the rate of separation of the jaws of the testing machine shall be not
less than 25 mm (1 in) per minute and not greater than 100 mm (4 in) per minute.

When tested before stranding, the ultimate tensile stress .of the specimen shall be not less than the appropriate
value given in Column 3 or 4 of Table II.

When tested after stranding, the ultimate tensile stress of the specimen shall be not less than the appropriate
value given in Column 5 or 6 of Table II.

12.2 Wrapping test

One specimen cut from each of the samples taken under Sub-clause 10.1 or 10.2 shall be wrapped
round a mandrel of diameter equal to the wire diameter to form a close helix of eight turns. Six
turns shall then be unwrapped and again closely wrapped. The wire shall not break or show any
cracks.

13. Resistivity test

The electrical resistance of one specimen cut from each of the samples taken under Sub-clause 10.1 or 10.2
shall be measured at a temperature which shall be not less than 10 °C and not more than 30 °C. The measured
resistance shall be corrected to the value at 20 °C by means of the formula:

)

1
i "1";_"@ (T — 20)

The resistivity at 20 °C shall then be calculated from the resistance at 20 °C. The resistivity at 20 °C shall
not exceed 0.028 264 ohm.mmVm.
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s AY Lallall cliual gall Jglaa 1 ¥ 3ala
b LS A jlad) [ jad dpallall cliial sall Calisd (ACSR) bl Jglaa (ans Lia

ASTM B232-81 45 »aY) ddual gal)

2312000 | TEM430 | 192068 1172 1,235 | 45.78 1034 | 3760 | 3261 499.4 26,700 0.02477
2167000 | 724407 | 7/2.839 | 1098 1145 | 44,07 BB17 | 3420 | 3058 | 370.6 22600 0.02642
2156000 | B4/4.060 | 102441 1002 1181 | 44.76 1221 | 3,737 | 3041 6095.9 27,300 0.02656

1780000 | B4/3608 | 192220 9019 | 9758 | 4068 | 1110 | 308 | 2512 | 5755 23, 200 003216
1590000 | 54/4.350 | 1&2616) 8057 | 078 | 3023 | 1308 | 3043 | 2244 | 7203 24,700 0.03601
1590000 | 45M.775 | T/3.183 | 8057 | 8617 | 3819 | 9548 | 2667 | 2232 | 4351 19,200 0.03583

510,500 | S4/4.247 | 192548 7654 | 8621 | 3822 | 1274 | 2888 | 2130 | 7583 22,500 0.03784
1510500 | 45/4.853 | 7/3.101| 7654 | B179 | 37.22 | 9303 | 2533 | 2,120 | 4130 18,200 0.03774
1431000 | 54M4135| 192482) 7251 | B17.0 | S7.22 | 1241 | 2730 | 2019 | 7195 22,300 0.04002

1431000 | 45/M4.529 7A020| 7251 | 7751 | 3623 9060 | 2401 | 2009 | 3907 17,400 003984
1351,500 | S4M018 | 192410| 6848 | 7714 | 3616 1205 | 2584 | 1906 | G784 21,000 004238
1351500 | 45/4.402 | 7/2.934 | AB4E | 7322 | 35.21 BBOZ | 2268 | 1,838 | 360.7 16600 0.04216

1272.000 | 54/3.898 | 192330 6445 | 7264 | 35.09 1170 | 243 | 1,795 | 639.0 19800 0.04501
1272000 | 45M.270 | T/2.B47| G445 GBS | 34.16 BS540 | 2133 | 1785 | 3481 15.500 0.04480
LEf2o00 | 36MITS| 14775 6445 | 6627 | 3343 4775 | 1916 [ 1777 | 1393 12.000 0.04457

LI192 500 | 54/3774 | 182266 6042 | 6811 | 3347 1133 | 2282 [ 1682 | 5888 19.000 0.04803
1192,500 | 45,135 | T2.756 | 604.2 6462 | 33.07 8268 | 2000 | 1674 3.2 14,500 0.04779
L1300 | 5403647 [ 192,180 564.0 G360 | 32.83 1095 | 2,131 | 1571 550.7 17,800 0.05144

1113000 | 4503805 | 7/2.664 | 5640 | 6033 | 31.96 7892 | 1868 | 1563 | 304.7 13,600 0.05118
1033500 | S4/4.513( 7/3.513| 5237 | fOL3 | A1E2 1054 | 1980 | 1450 | 585 16,600 005518
1033,500 | 45/3848 | 7/2.565 | 5237 | 5596 | 30.78 7HE95 | 1,733 | 1450 | 2825 12 800 0.05517

1033500 | 36M.303 | 1M4.303| 5237 | 5378 | 3012 4303 | 1,555 [ 1443 | 1131 8,710 0.05488
954,000 [ S4/3376 | T3.376| 4834 | 5461 [ 30.39 1013 | 1828 | 1339 | 4888 15,400 0.05873
954,000 | 45/3698 | 72466 4834 | 5167 | 20.59 7398 | LG00 | 1,339 | 2612 11,700 0.05975

954,000 | 36M.135 | 14.135| 4834 | 4960 [ 28.05 4135 | 1438 | 1,333 | 1045 980 0.05944
Q.00 [ M9 TAEI| 4560 | 5151 | 2.5 9837 | 1725 | 1,264 | 4613 14,500 006332
00,0 | 453502 | W2.305 | 4560 | 4874 | 287 7185 | 1508 | 1,263 | 2463 11,100 0.06332

TE600 | 30M135 | 192482 4028 | 4948 | 2885 1241 | 188 | 1119 | 7195 17 400 007188
785000 54/3.081| THA.081| 4028 | 4548 | 2773 8243 | 1522 | 1115 | 407.2 12,800 0.07173
TOSO00 | 45/3.376| TI2.250 | 4028 | 4306 | &0 G750 | 1,333 [ LI16 | 2174 10,000 0.07168

THSO00 [ 363774 USTT4| 4028 414 | 42 3774 | 1187 [ L1100 | 87.03 T.610 007134
.00 2604442 | T3.454 | 4028 686 | 2813 1036 | 1628 | 1,116 512.3 14,300 0.07167
.00 2404623 | T3.081 | 4028 4552 [ 27.73 9243 | 1,524 | 1,116 407 6 12,700 0.07168

T15,500 3073822 | 192352 3825 445 27.45 1176 | 1653 | 1,007 646.1 15,700 0.07987
T15.400 26/4.214 | TI.277| 3625 4217 | 26.69 0831 | 1466 1,005 461.2 12,500 0.07963
715500 24/4.387 | Ti2924| 25 4009 | ;.32 8772 | 1372 | 1,005 367.1 11,600 0.07961

GEGEOD | Z6MOBT | 73062 3378 | W27 | 575 0486 | 1365 | 9357 | 423 12.000 008551
66,600 | 24/4.234 | 72822 | 3378 | 17 | 2640 B4BE | 1,278 | 9%.3 342 10,500 0.08546
R36.000 | 36/3376 | L3376 3223 | 3312 | 2363 3376 | 0582 | BEAG | GO.64 fi.240 0.08916

R3G.000 | 30/3698 | 1W2220) 3223 | 3958 | 2589 1110 | 1470 | BM4.8 | 6755 14,300 0.08984
616,000 [ 30/3698| TIAE0B| 3223 | 974 | 2589 1109 | 1483 [ 8948 | 5578 13,800 0.08984
GAE.000 [ 26/3973| TIA089| 3223 | A749 | 2515 9267 | 1,303 | 893 4088 11,500 008957

36,000 2404135 | W2.756 | 3223 | B4l | 4.8 8268 | 1219 893 3%z 10,300 0.08960
636,000 184,775 | 1M4.775 | 3223 | 303 | 2388 4775 | 1,028 | 8886 1393 7120 0.08914
605,000 30/3607 | 1%2.164| 3066 | 3765 | 25.25 1082 | 1308 | 8514 546.8 13,600 0.09443

6005 (00 33607 | TEEOT | 3066 3781 | 2525 1082 | 1,411 a51.4 5593 13,200 0.09443
GOS000 | 263874 | WE012 | 3066 [ 3564 | 2453 O.036 | 1239 | 8401 | 3896 11,000 0.09422
605,000 2414034 | TRZEN | 266 ME5 [ 2421 8070 | 1,161 2499 3108 8,790 0.09413

SERG00 | AOM3.450 | TAAE | 2820 | 77 | 2421 | 1088 | 1A7 [ 78 514.3 12E00 0.1027
BEGS00 | BGMATI6 | T/2BOL | 2820 | 3281 | 2353 | 8673 | 1M0 | 78LL | 3680 103,000 0.1024
BO5S00 | 243868 | TEST8 | 2820 | 3185 | 2320 | T.934 | 1067 | 813 | 2854 8,980 0.1024

55500 | 18M.465 | 14465 | 2820 | 2076 | 2233 4465 | 8988 | 7770 | 1218 6,220 0.1019
477000 | 30/3.203 | W3203 | 2417 | 2081 | 2242 G609 | 1,112 | G714 | 4410 10 800 0.1187
477000 | 263439 T2B7S | 2417 | 2808 | 2178 BO26 | 976.5 | 6BEOZ | 2073 B850 0.11%
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477000 | 243,581 | 72388 | 2417 | 2731 | 2148 T.164 [ 9145 | GEOG | 2449 7,770 0.1195
477000 | 18M.135 | 1/4.135 | 241.7 | 2551 | 2068 | 4.135 | 7710 | 6665 | 1045 5,350 0.1189
397500 [ 302924 | TR2D024 | 2014 | 2485 | 2047 | B.9VZ | 927.0 | 5505 | 3675 9,220 0.1437

397500 | 26/3.130 | W44l | 2014 | 234.0 | 1088 7.323 | 8134 | 5575 | 2558 7470 0.1435
7500 | 24/3.260( T2179( 2014 | 2.5 | 1961 6537 [ 7621 [ 5582 | 2089 6,660 0.1434
7500 | 1BATT4 | LATT4| 2014 | 2126 | 1BBY 3774 | 6422 [ 5552 | BT.0 4,520 0.1427

ABA00 | 302690 290 | 1705 | 2103 | 1BBY | BOTO | TB4E | 4735 | 3L T80 0.1698
3400 [ 26/2.888 | 72245 | 1705 | 1980 | 1828 6.735 | 6885 | 472 2165 6,390 0.1686
336400 | 183472 13472 | 170.5 | 179.9 | 1736 | 3472 [ 5435 | 4698 | 7366 3.830 0. 1686

00000 | 2602.728 | W2l | 152.0 | 176.7 | 1727 | 6.363 [ 6.3 | 4211 | 1932 5.770 0.1900
266800 | 262573 T200Z| 1352 | 1572 | 1628 | 6006 | 5465 | 3744 | 1721 5.130 0.2136
2EGA00 | 18001 | 1/3091 | 1352 | 1426 | 1546 | 3091 [ 4307 | 3723 | 54.38 3,120 0.2127

(40 6M.770 | 14770 [ 1072 | 1251 | 1431 4.770 [ 4331 | 2941 | 130 3,790 0. 2566
[30) 6/4.247 | V4247 [ 8503 | 59.19 | 1274 | 4.247 | 3434 [ 2332 | 1102 3.010 0.3365
(2'0) 6/3782 | V3782 [ 6744 | 7861 | 1135 | 3.782 | 2724 | 1850 | BT4D 2410 04243

(1 63371 [ L3371 5351 | 6248 | 1011 I 2163 [ 1468 | 6944 1,880 0.5341
] 63000 | 13000 4241 | 4948 | 8000 | 3000 | 1714 [ 1164 | 5489 LELO 0.6743
(2 T2AT4 | 13289 | 3363 [ 4220 | 8247 | 3.9 | 1588 | 928 | 6650 150 0 8487

i2) B/2BT2 | 12872 | 3363 | 3925 | 8016 | 2672 | 1360 | 9232 | 4363 1,20 0 8459

) T/1861 | 12614 ( 2115 | 2651 | 6536 | 2.614 | 95.76 | S5BOL | 4175 1.070 1353
) BIZ118B | L2118 ( 2115 | 2467 | 6354 | 2118 | 8541 | 5800 | Z 4l 845 1353
ft3) GILGTS | LLGTS | 1328 | 1550 | &.007 1678 | 5367 [ 2644 [ 1723 541 2152

211300 | 123.371 | 7337 | 1071 | 1696 | 1686 1011 | 785.2 | 2967 | 4885 9,410 0.2597
203200 | 16/2.863 | 19/2482| 1030 | 1949 | 1814 1241 [ 1,008 | 2854 | 7223 12800 0.2803

100800 | 12/3.203 | 73203 | 9668 | 153.1 | 1602 | 9.609 | 708.9 | 2670 [ 4410 8.440 0.2986
I7RA00 | 12/3.084 | w3084 [ BG4 | 1419 | 1542 | 89,252 | B57.2 | 2483 [ 4089 7890 03221
Imoon | 122924 | 7/2924 | 8057 | 1576 | 1482 By72( 5907 [ 2232 | 375 7,250 0.3583

LMG00 | 122800 72| 6820 | 1080 | 1345 BO70 | 5000 | 1888 [ 3111 6,160 04234
110800 | 122441 | 7/2441 | 5614 | 8892 | 1221 7323 [ 411.7 | 1556 | 2%61 5,110 0.5142
101800 | 122339 | 72330 | 5158 | 8L64 | 1070 T.OL7 [ 378.0 | 1428 | 2362 4.700 0.5600

20,000 B/2540 | 14242 | 4054 | 54.67 | 0322 4.242 [ 2216 | 1118 110.0 2370 0.7088

BS 215-Part 2-1970 4xilay i) ddua) gall

25 6/2.36 | 1/2.36 26.24 30.62 7.08 2.36 106 72.0 34.1 9.61 980 1.093
30 6/2.59 | 1/2.59 31.61 36.88 77 2% 128 86.7 41.1 | 1145 | 1,170 | 0.9077
40 6/3.00 | 1/3.00 42.41 49.48 9.00 3.00 172 116.4 551 | 15.20 | 1,550 | 0.6766
50 6/3.35 | 1/3.35 52.88 61.70 10.05 3.35 214 145.1 68.8 | 18.35 | 1,870 0.5426
70 12/2.79 | 7/2.19 73.37 116.2 IRLEE 8.37 538 202.7 3354 | 61.20 | 6,240 0.3936
100 6/4.72 | 7T11.57 105.0 118.5 14.15 4.71 394 288.1 106.2 | 32.70 | 3,330 0.2733
150 30/2.59 | 7/2.59 158.1 194.9 18.13 177 26 436.7 2889 | 69.2 7,060  0.1828
150 18/3.35 | 1/3.35 158.7 167.5 16.75 3.35 506 436.7 68.75 | 35.7 | 3,640 0.1815
175 30/2.79 | 7/2.79 183.4 226.2 19.53 8.37 842 507.0 3354 | 79.8 | 8,140 0.1576
175 18/3.61 | 1/3.61 184.3 194.5 18.05 3.61 587 507.5 79.84 | 41.10 | 4,190 0.1563
200 30/3.00 | 7/3.00 212.1 261.5 21.00 9.00 974 586.1 387.7 | 92.25 | 9,410 0.1363
200 18/3.86 | 1/3.86 210.6 2223 19.30 3.86 671 580.1 91.28 | 46.55 | 4750 0.1367
400 54/3.18 | 7/3.18 428.9 484.5 28.62 9.54 1.621 1,185.8 | 4356 | 131.9 |13,450| 0.0674
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CSA C49-1965 43aisll ddual gall

13,100

20,870 2709
33.200 1708

1072
0.8523
0.5587

0.5148
0.4236
0.3585

0.3230
0.2994
0.2816

0.2699
3443

2157

0.1900
0.1682
0.1692

0.1694
0.1434
0.1433

0.1438
0.1189
0.1192

0.1154
0.1187
0.1140
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AS 1220 Part 1-1973 4 iuy) ddual gall

7 75 | 4175 T7.215 16.84 5.25 - 95.9 19.60 76.30 12.7 3.24

15 3250 | 4/250 1473 34.36 7.50 - 193 40.11 152.6 244 1.58

28 4/3.00 | 3/3.00 2828 49.48 9.00 - 242 76.80 165.6 283 0.893
44 4/3.75 | 3/375 4416 7.31 11.25 - 379 120.2 258.9 43.9 0.570
29 6/2.50 | 1/2.50 | 29.45 34.36 7.50 2.50 119 81.0 38 10.5 0.975
42 6/3.00 | 1/3.00 4241 49.48 9.00 3.00 171 1163 55 14.9 0.677
66 6/3.75 | 1/375 66.24 7.31 11.25 3.75 268 182.1 86 228 0.433
106 6/4.75 | 7160 | 106.32 | 120.40 14.3 4.80 404 2918 112.5 33 0.271
147 30/2.50 | 7/2.50 | 147.27 | 181.60 17.5 7.5 675 407.9 267.2 63.7 0.196
212 30/3.00 | 7/3.00  212.07 | 261.50 21.0 9 973 585.8 386.8 90.1 0.136
289 30/3.50 | 7/3.50 | 288.63 356.0 24.5 10.5 1,325 7974 527.4 121 0.100
382 54/3.00 | 7/3.00 38173 | 4312 270 8.0 1,442 1,055 386.8 118 0.0758
448 54/3.25 | 7/3.25 | 44798 506.0 20.3 9.75 1,694 1.237 457.1 137 0.0646
520 54/3.50 | 7/3.50 | 519.53 586.9 31.5 10.5 1,963 1,436 527.4 159 0.0557
096 54/3.75 |19/2.25 596.16 | 67L7 33.8 11.25 2,245 1,651 593.7 179 0.0485
957 54/4.75 |19/2.85) 956.88 1,085 428 14.25 3,661 2,646 1,015 292 0.0303

JIS C 3110 - 1978 4Ll ddual gall

6/2.3 1/2.3 | 24.93 29.09 6.9 253 100.7 68.29 | 3241 907 1.15

6/2.6 1/26 | 31.85 37.16 7.8 2.6 128.6 87.18 | 41.41 1,140 0.899
6/3.5 1/3.5 | 571.73 67.35 10.5 240 233.1 158.1 75.04 1,980 0.497
6/4.2 1/4.2 | 83.10 6105 12.6 4.2 B3I 2215 108.0 2,770 0.345
6/4.5 1/4.5 | 9540 111.3 13.5 45 385.2 261.2 124 3,180 0.301
30/2.3 723 | 1247 153.8 16.1 6.9 573.7 345.7 228 5.540 0.233
30/2.6 7/2.6 | 159.3 196.5 18.2 7.8 7328 4415 | 2913 6,980 0.182
30/2.9 7/29 | 198.2 2444 20.3 8.7 911.7 549.3 | 3624 8,640 0.147
30/3.2 7/3.2 | 2413 297.6 224 9.6 1,110 668.9 | 4413 10,210 0.120
26/4.0 7/3.1 | 326.8 379.6 A HE 1,320 9054 | 4142 10,950 0.0888
26/4.5 7/35 | 4134 480.8 28.5 10.5 1,673 1,145 | 527.9 13,910 0.0702
54/3.5 7/3.5 | 519.5 586.9 31.5 10.5 1,969 1,441 o270 15,600 0.0559
54/3.8 7/38 | 612.4 691.8 34.2 11.4 2,320 1,698 | 627.3 18,350 0.0474
45/4.8 7/3.2 | 814.5 870.8 38.4 9.6 2,700 2,209 | 4413 18,480 0.0356
84/3.8 7/3.8 | 952.6 1,032 41.8 11.4 3,271 2,649 | 6222 23,100 0.0305
84/4.2 7/4.2 | 1,163 1,260 46.2 12.6 3,996 3,236 | 75938 27,830 0.025
84/4.8 7/48 | 1,520 1,647 52.8 14.4 5,222 4,228 | 9933 36,390 0.019

Clisal gall 5 4y ey slandS ) gaball elandy (ACSR) @bl cansi Laill 5 485 jaY) Clial sall JaaY
el caS)gall Loy DY) ot A1 i) il gall 5 e yall il soadl elandy ST s dgilday 5l
L i el adaial) Aalisay SIDGY) i D il ALY 5 Al Clical gall

A ey slaaalS e Y eledy Lpnans A0S0 5 2S5 ) Cilial salld (AAC) DY Ayl
(st A il 9 ALl 5 Alal) cliial gall Lal e il elanly GIY) ans dyillay yall Cliial sall
L el el dalise; SIDLY)
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