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Nia AgaliaiBY 5 Anlall sl il WS 3 3 i) ans o (ol Tl 5 gl el e alasan) ¢
IS 58 Ay i G VAL Gle ) aped s o) S 4 jau 8 Sy ) 5 4c) i)
e (s Spal 8 elyeSl i Gl J5f ey 1385 & ) 8D 3 )1 alias 4,300 dla g S ddasa
il 53 3 5 (DC) e Lt Al g il Ll g o) 4 il ddanall () susdl (ila 65 a5 YAAY
Al a5 A e g eSl sl g A jaY) ) g e At S el A jlaill CulSall Apdas s
08 alsh Lglall 848l Jal bad Jf il 5 jiall ellh dg L Limyl 400 5e<)) d8Uall a5 S H
o (gl ol Waamy s Ay el il DU 4l seS Agae Il Cinia VAAS Gle s atue LS il oS
(AC) il il AUal a5 ¢l A slaia J (Westinghouse) (w sleaiion 5 48 5 Cuaia g Y AAT
La Jdf oLl S5 YAY Hle g A0S ) (Massachusetts) (i sailule 43 5 (8 Y sad) axiius
VAde ol by .aysills Jall 8 desdinall oo Gl DU il Leim g L Lilall 8 ) olal) D0
(ACSR) &l yeda VA0 A ale oy Ly 1S 5al 33 50 J5Y (AAC) assia¥) @Dl craaiin)
ctlall (8 3al 5l paiad ae 138 L gy (in g ol g8l Jlae (8 ) phal 5 a2l el
s A deadiud) 490 sell Lo ghadl) 5 DY) (e 88 il giall Gl KD 138 b
o) A el i ) Ailaa (A alalal) B a5 padige Lealing (5 Leililaa o) ja) 4dS5
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Copper Conductor :-

Y saall 5 LSl il ile Us claadiul) 5 alaal) ddlida a
AnDU Adalal cludsl DL (fine wires) 4y et CYLY) < 5LE
Jal ISy 5 8 Gl sl DU alaang) Y ALaYL sl (e 8
iexiin Jl (Standard) dia) sall o aaiad ST 038 asaa ¢ aa )53l
el W il Al @l el dae g Gllull i gl adaial) dalise 2aa3
Lo Mo JLb o o 45,085 ¢ 3 e dlua 6 dpalay (uladll Slay

o2 B By Aliliay ¢ Adlal) o jlguai) da jay saall 4y ) ad) 4ailad
Sl oaai Jalaay ey, dalle JSUI 4iaglias ¢ Alladl &g jall an (pspial) Coma e L) Tas dllal
i Yo il ki) e Gale slaty) s 136d 48 pull im e 0588 ool e 5 55 Ui 4l ¢
GIGE N a8 Y) aadiiie yie 508 (V) W 3l B sl Kl 6 Leadiise S g i) Vg
ladl) g il £y o )5 ¥ Y Al (S el
v" hard drawn
v medium-hard drawn
v' soft drawn or annealed
455 5 ya g Al il Jadh g2y ) 8 aadiey G 5 a5l 5 Jil) ClSes 8 Gleadiug U 5 J V) e il
o053 8 Camia g (rinllal)
copperweld-copper conductor :-
iyl 60 Lty (sl e Sl Adlgal) das HIAD Ol jue &l (S
il G aay Al (Steel) clall das e lll calg Al 5 dalalal
LS cllll s Al mhaal) e ey Ll lef of Cua) bl ae iy 4, 583l
Aeal gall Ladaas liall aaa ) Galaall ) jand dae daig (G gre sp
e (psal¥) e g siad) ACSR g 5 4l Gl iy ¢ i
Galle alaziay) Jili ¢ gl 13 el U WY 4 el sandl ailia gy

(al 8 sl S 8 aaki Y g sl Jaa
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Hollow ) (cas ol (plSal & LS JAlal (ye 48 gan (3685 Gulaill (e 5 AT dala g 5l el

— Gl o ISl S iy — Allal) 0 gead) b A8 8 @lKud 4 aadiis s (Copper Conductor

J—8 o Lulls sy .(corona)— s & G, (skin effect) 3 jals Jalal Lgiwalay Sl

oot S ey (apal) ) Halnn (s ) Aaily g3l g5 e el o s

ey Al Ly sl adi (e DL Anally S Al 5 Al el 3 pad) PR e gl Al
) s 5 Jas Y Jil bk b e Ld s

asaal¥) D 4 il
Circular Wires
L5 pae <l Ll il gal) i yeidl) 065
Trapezoidal Wires
L aia dnd adade ) bl Adlgall O el 5SS
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 deadial (Standard) dia) sall e aciad DY) e ddlide psan g1 5Y) 028 e 53 IS
) Gl ) el e g Gllull a jal) adaiall Aalie a3
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AAC :- All Aluminum Conductor

o) sl e apuall o Sllull dalgall < yuedl) (S S

— ol el 5l 55 bl ga 8 Leddinuall 8 5 5aY1 5 %99,99 —44,40
Al a6 dsalay e . Aluminum 1350-H19 4Sumu aud s (32
s JSU e gl g (L@ uladl)l Alia 6 (0 %1Y,0) 43 50 45 e 32
Short ) 4Ll clilie 3aec] 2230008 4aladin) die 13 ddass gia 4ilie 5 43 8

(OLY) e DL ¢ gl jad e (spans

AAAC :- All Aluminum Alloy Conductor

e A ilaiae o s iall A (e llull ddlal) il JS S
asp—ginall 5 a5l 4w A€ 30 6201-T81 Aluminum Alloy
ol Y laa s dpaliy Jeasall 138 ey ¢ Gloa dallaay oSl
¥ g 5 Alua i e J a5 (LS (uladd) Llua 55 (0 %0Y,0) L
) g sl (e Jumdl a5 4050 & jlaa Baun 008 5 55 4l e , AAC
L JSEN Jine s ) i) 3 aadiy 1305 liae (S 4ia jlia s,
(oA s s s Y g il a0 e

ACSR :- Aluminum Conductor Steel Reinforced

e

Gl ssall M e aguall e cllull dalgall dm jA G i) oSS

Ly, AAC d5¥) g 5 b daxsiwdl Aluminum 1350-H19 3w
A58l (Steel) cabaall s (ol Calgs Al Adaall < el () 68
5o LS bl s il mhaal) e e Sl Qlel ¢ Gua) bl e i

Al gall Waaad lall s Y s giad¥) Ol jued dae A5 (s yra
OO e VA=Y Gliall das gy JSG Ly Gllil) L g ¢ giadl

I g sl g el i dis e i yaiy, AAC J5Y) g sl 4y i) o) ailia gy Slias ¢ (S
A alay Sltayg ¢ i) Al Al et end 38y Atilie L ¢ B2l Ay ) ) Aailiad Can

caosl s Jal GISes 8 aladiny) Al sed saad) (ailadl) ol Cuws ¢ ALl (sag)
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B AL 71381 12 AL /T 8L 26 AL (T 5L a4 Al /78t 54 AL /18 51,

ACSR - Aluminum & Steel strands

AACSR :- Aluminum Alloy Conductor Steel Reinforced
Sle asaiall alasin) Jy 8 35 ACSR Giludl g sl adline sa
6201-T81 H—f“ﬂ UG NI I WP P G PP S . -
OS5 Lty ¢ AAAC Sl g i) 8 deadinadl Aluminum Alloy
Jliars ¢ Lad (Steel) aliall aas e lll calgs Ll 5 4lalall <l e il
e aini gd J8 ailiag ) e ACSR g sill dglin pailad,
Sl oakis 5 anlia g Juadl JSBU 4t slie Laiy ¢ siial¥) 3S0 a5
L 8 sl IS ek Y g il e

ACAR :- Aluminum Conductor Al. Alloy Reinforced

Alasin) ga 5l s AACSR s ACSR (piilid) (pe il aliia 4
Aluminum 1350-¢ s 5 daa Al @ sl 4545 Mo o gl

Al @ pedl 5S¢ AAC JoY) g ol 8 deasind) H19

6201-T81 Aluminum Alloy s s—sal¥) 40w e lll Calgi il

oo sl gl ailiady s ¢ AAAC ) g 5 6 dariiosdl

Lain e cpe e all pd s cudanganluag o)y, AACSR;ACSR
1A ¢ il W cpe ol DS e JB 005 8 585 Ailia g o S 5 Calll (38 5 Cany uzadl JSTN e gl

L 8 s IS b ki Y gl 138 s, Al el AKASu (ailiasll 8 () she e
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ACSR/AS :- Aluminum Conductor Aluminum Clad Steel Reinforced
Y T i il g5 ) 2 sl a5 ACSR/AC ACSR/AW Liaf juainy g

O ol Gl Al adalall <l el o sa Gl S Sl 4l
J—SUl 4ia glie (e 23 138 5 o saial¥) (aaay dhall (Steel) calaall yaa
2 paainY Lad g il 1y, s e My 480 jeS) ailua g Gy s

Steel wire .é\\)ﬂ\ (ﬁ: @jﬂ\ QM

ity ¢ gailia AN axy Gaead Ciagy ACSR gl g sl (ge dSi5a (5 a0 due 3 ) gl la

Gl b a5l et b daadiie pe 5 Balle pladinll) sas0me (a5 DL Al g1 5
— Je

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

¢ Gy aie dr S adate ) Gl Adlg) @ il o) e Circular Wires g s et Gy )& o

& 5 e (o) phiadl Al (i (gl) anall Gudiy £ )lie jral iy ey LY e g 5l 138

Juadl 4 &l 5 jal Ly Juall JSUU e sli XS 5 Juadl 4y ) ja ailad o Circular Wires
ol JSAN 8 LS5 o8 ) FiaY o ) i

ACSR/TW AAAC/TW

ACSR/TW

ACSR/SD :- Aluminum Conductor Steel Reinforced/Self Damping
4l y e ACSR/TW ¢ ol (e Bidia o S5 55 505
JUE D @y & el A kel e cle] B e (g giag

AT oabia ) 5 a il 2 dll sl deas (e cargll 5 Cayanall 4l

~I*I Adaii s ) paY) ddle Gllidl 3 Jled s GlA 4 5 siay)
S :
-u___;". i: -

o oA Sl (8 st e ol 1 Lgle ualie
.3 sl
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Sy

oY) A5 o saial¥ 5 (sl oy A )l

Al Alloy | Aluminium | Copper | 33agll uaibaill
2.7 2.7 8.9 kg/dm’ Adgy
310 180..80 | 450...240 | N/mm’ LR
3 2..35 1..35 % Ay
70 70 120 | KN/mm® g el Jalaa
658 658 1083 ’'c Jead) da
23.0 23.8 16.6 10°/°C G HAD il Jalza
0.0036 0.0040 0,0039 1/°C | 20 °C dagaa 53530 5 Al Jalaal
53 63..62 | 97..100 % TACS 20 C xie Lbua 2l
0.03280 | 0.02857 | 0.01786 | mm*/m +20 °C Q o o) laiall 40 515

b g o (S Giled) Jsaall A (e
058 sl Guding (o pad) il Aalis) paall iy o giall JAT5 s dlls (s &5l i =Y

War= 0.3 Wey 055

oa= 0.625 ocy dalua gl

In= 0.8 Icy PiRal

(sbuia den Jandl s Jiled ) dlua sl (uii Lagd o gatall JAT 5 Gulad el (g 43180l 2ie —Tals
058 Jshll Qi g

War=0.49 Wy SBE\

Apr=1.61 Acy a2 ahiall dali

Da= 1.3 Dey sl

IACS - International Annealed Copper Standard :-  gaall ulaill dgall bl

s gmmmsall ) el ) A 2 gall Calii s 5 il (im jal s el Ayl 5 Gl T
(IACS) %1Y=1Y il a5Vl 5 ((TACS) %)+ + il 5eS Gl 55 4l o sansall ) (il
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Gl 8 sl Sl 8 deadid) S Glaa) s g ) 5

Vo) oY o2 (g s 4l Lpailiad 5 3 pall 8 a5l el 8 deadiivall @DULY ¢ 5l 028
oAl GlSd 8o ge J by Tl aodiyg IS 4T 3000 8 Ll padiy

Hard-Drawn Copper Stranded Conductor - DIN 48201

16 .7 159 5.1 637 1.123 143 125
25 7/2.1 24.2 6.3 973 0.738 218 160
35 712.5 344 75 1.372 0.525 309 200
50 7/3.0 495 9.0 1.981 0.264 5 250
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
Code Section Composition Diameter Rated Strength ::if;;;i Unit Weight Currg:;i:::‘;}fmg
Word

mm’ No @mm mm kN Ohm/km kg/km 1(A)
16 15,89 7 1,70 5.1 2,840 1.BO18 43 110
25 24,25 7 2,10 6,3 4,170 1, 1808 66 145
35 34,46 7 2,50 1.3 578 0.8332 94 180
50 49,48 7 3.00 9.0 7.950 0.5786 135 225
50 48,36 19 1,80 9.0 8440 0.5950 133 225
70 65,82 19 2,10 10,5 11,25 04371 181 270
05 9327 19 2.50 125 15.650 0. 3085 256 340

German Sizes DIN 48 204 - APR 1984 ACSR

DC

Area Stranding sna Weight Resistance [Current
Nominal wire diameter Breakinglat 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 | kg/km | kg/km | kN | ohm/km | A

120 | 20 | 1216 | 198 141 |26/2.44| 7/1.90 16.5 336 158 494 | 4494 | 02374 410
210 | 35 | 2091 (341 243 [26/3.20) 7/249| 203 577 273 850 | 74594 | 0.1380 590
300 | 50 | 304.3 | 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

AR
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Uaa (e a a3 gy Bl WY (e o) s de sana 35a Y1 V) 8 IS Gany o Sy
6 238 Jalra s Alle 3 ) pa Cila ol Lelaatty JU0 45 pal o) 5L & i ailiadll 5 clical sal
a8 JSU A glia g JH 035 G ALYl Ol Jea e 3,0 30l ) Milly (ACSR) ¢ 5l (e
Sy 3 8 ads Jal Laghad 8 b Lealadin) jeasiyy (ACSR) g il e led 480 jeS Aluasiy
=gl sV el 5.3 el 8 ardnid Vg Galle aild pe Lealadiin) ) jles a5l

ACCR :- Aluminum Conductor Composite Reinforced

po—siall ASuu (e g il 13¢] Adlgal) daa JA el o S5
O Al A 4 Galicay 8 o gniall (e gt g a5 -

33w Ay ) a alsa elac (zirconium) a s oS )30 e

Bl

& (TAL - thermal resistant aluminium— < y=y 1)

g

(1500C) ey 3y all cila &1&3)\.} L) 4l &y

51,0 e I iy Mo i des (e @DLLY) 038 (S Las

O —ed Al Gl calgs A @) paeill danills s .(ACSR) £ sl (e 4nsd aaalls & )i (%150)
Gla W aoa e Jazadl JSUY A glia 5 ddia 6 g caliall apas e a8 o saialY) auS ff GaL

Hot conductors

Surface:
shiny

TAL-wires
ol Core:
< a ACS-wires
TAL / ACS-conductor
Black conductors
Surface:

black coated

Outer Layer:
TAL-wires

Core:
BTAL / ACS-conductor ACS-wires

QOuter Layer:

-(Steel)

Gl g 5l 8 LS 4 gl 13 Adlgall G Al il el
) o T ) el Lein pai o)) = asiall A (e
ps—nalYl ey —hdll (Steel) clall pas (e g8 31
Ot g JSU 4 i glia 33l ) (Aluminum Clad Stee))
A3 5 ol 5 Ak HeSl) Ailia g

A A Al el B s Bl ¢ gl Alie s

@J\F\ML&MUJH\&B;\A}“MQLAUJP

J\JJ.A C—a 2y L‘ugs‘)\‘)ﬂ\ &L&.&Y\ B.Jl,g)'.) :\AJM\ FRYY (’533 GITEN
WL aleay 3Ll

'Y
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ol ey s Al s Ji i sl Gl Al ,eSl AS0AN B aadid DY) e s AT £ 5 Sl

g5 o2a eV 1A ( guy wire Lad ety stay wire ) gl oV s 32aeY) slind o (o BIS (5 Al
Al 2 D5 el (ad s JSUI A glie dpali Ld (585 ) aeal) STy Adlle dlua i Led 5SS
Al e Gyl e e gian 68 1A (Gl 085 B el 0-T) liuy) @DLLY dually Taa

1A cfan ddpaca JSUI e glia 5 Adumacal) 450 1S diliin g g Allall 280 3 58 ey 53 5 (steel) calal

ol e o3gd Lalle 5ed¥) o gl o 0 Lin S g (KU e glie 304 ) e gl oDl ) Uiy

v" Galvanized steel wire

3l Jhdl i (galvanized) ¢stall caliall pas (e Ll ddlgall <l el JS (5S35

R B7 [ DR ERIR P & XVPS RUEW S PRGN

v Copperweld conductor

(copper-coated steel) pslaillh lhaall Clia I aaa (e bl Adlgall &G el 65
3 &4 4y (Galvanized steel wire) ¢ sill (yo Juadl iias Al 5 JSE e e 32l 5 ia il
sk &a (Galvanized steel wire) g sl ¢y Juadl LS5 diinia dlua i faa ddle
Lol dads elen ol 3 Lialy ) AilS) ae paal) il (IACS %t 0—Y4)
Alumoweld conductor
(aluminum-coated steel) asial¥L Aaall Cliall aas e Sl ddlgal) <yl ¢ 5S5
3 &4 4l (Galvanized steel wire) ¢ sill (yo Juadl iiai Al 5 JSE e i 32l 5 ia il
¢ s—l ;- Ji 5 (Galvanized steel wire) g sl (o Jadl i€l s ddimia Blia i g cfaa dlle
cosial¥) ddida elew 3k 5 Lol ) A4S aw (Copperweld conductor)
= i gy o815 — Al s gl ) Al bl ey (B leadin G Y (e sl
G e G Juadl Lagh 58 Cann Tan ALY Jlaa¥) 3 43y ) Shaliall 8 a5 5l S 3
SN 5 (palY) y palatl) DLl 4 )lie A a5 L35S a2 ) 4l 5eSD Ll 53l

BaecYl b S il

'Y
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DL Lpallal) cilina) gall 9 GulBal) —: ALY Juadl

g5 dial gall
Copper DIN 48201 , BS 7884 , BS 125 , ASTM BS
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 ,

AACSK EN 50182 , IEC 61089
DIN 48204 , BS 21S 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
Kol 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 fiir 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 - Tiirk Standardlari

CSA - Canadian Standard Association

A al sl peaz 2@ 5 ( DIN 482015 DIN 48204 ) dslaly) dical sall —: daga dliadla
LAl = elseSl s ) 38wy sl lSud D bl ge L deadiud) o (TEC 61089 ) duallad

V¢
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DU Sl al) g Al oSl clilual)l —: G Juadl)
Al et bl —: Y
daglial) dad Clua

1

p = resistivity (or specific resistance) depends on conductor material and its temperature. £2. m)
I = length of conductor (m)

A= Actual conductor area (nr’)

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

0588 AT alla allia (S5 Alia sal) salall dae il A glall aladiuly dagliall Slagy dule drpa o2
Q\}LM\LﬂbAJ(StrandS)MJPDJMQ\W&WUAU}&&M&D‘)& (_LA}A]\L@_\S
kY 5o =i 4 (single core) skl 33 jiie W & 5 dliage 40d 5 A5 3 say Adlae (4585 )
A dalaall a5 Rpmnal Clalae Cada 5 1A Aaglaally Adsha B0l ) s Jal s2l) 038 5 (multi core)
ugMLJ.ALGML@_\AdS}a)&\
= 1 km Jshl msms Gl e il JS0 o gl dad dlay
1
R=p—kkk, Q/km
A1
3 lal) dalise (58 g g2 (S

R=P ik Q/km

nnd

n = number of strands in conductor

d = diameter of each strand (mm)

k; = Factor dependant on strand diameter with compaction

k, = Factor dependent on strand length per unit Iength of cable

k; = Factor dependent on the core arrangement

Yo
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COlalaall 028 eSS 7 55 L Ladd

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

: o K1
DLl \g,:ﬁ,ls) RRC— Solid Conductors Stranded Conductors
PAC TAC, AL PAC TAC, AL
<=0.10 - - 1.07 1:12
>0.10 <=0.31 2 & 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

O—Say Caaa sLal Alalall Gisy b S da el dad a3 s jall dx 333k ) die 4 gleall (e
HDJSM‘JH‘)AS(Q,OCO) ;\AJJ@;\AJUAS‘M(‘;\MDDJ\P;\AJJ L;‘}! daglaall dad b

L gall
Ric = R20[1+a20(tc—20)] Q

Ri. = conductor resistance at temperature t, °C (£2)
R»p = conductor resistance at temperature 20°C (£2)
az0= temperature coeftficient of resistance of conductor material at 20°PC

t.= conductor temperature (in °C)

020 = 0.00393 for Copper
020 = 0.00404 for Aluminum
Oz = 0.00347 for Aluminum Alloy

V1
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(X1) Adiall 3310 5 (L) dlaal) dad s
.(GMD) 44 5 (GMR) daff lus any Dlaal) 4l
(GMR) das iy

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) Zad oy

GMR = D,,=r 6_1/4 = (0.7788 r for one cylindrical strand (also solid conductor)

GMR = Ni/ lly[ IJEIID for stranded conductor
k=1 m=1 "

AAC 35 1 Jie) ol e LS5 Al < pae SV (e (S i e Ailadd) o2a Bkt
—: (Copper 50, Copper 35, AAC 50,

= 1177 B

ACSR DU e L Ll (Kay g ¢(3-core) < sLal daully dotaal) o2a cuy iy JLalis) Sy

GMR =0.5 %/Z for 3 - core Cable

VY
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g1V e g 5 Y s il e s 6 e o sSall DY) o) 5 Q8K e aiba oSy ol Jsaall

{ Number of Strands BMR |
7 0.726r
19 0.758r |
37 0.768r
B1 0772 |
91 0.774r
127 0.776r |
169 0.776r
Solid 0778
Table 5.11: GMR for stronded copper, aluminivm and

Gi
] f s mandinetnre e e e |
giumnium alioy conductors [r= conauctor radils) [}

|,-"' Number of Layers Number of Al Strands GMR
[ 1 6 0.5
1 12 0.75r
! 18 0.776r
2 24 0.803r
2 26 0.812r
_ 2 30 0.826r
_ 2 32 0.833r
. 3 36 0.778r
; 3 45 0.794r
3 48 0.799r
: 3 54 DEIr
3 66 0.827r
4 72 0.789r
4 76 0.793r
4 B4 0.801r

* - Indicative values only, since GMR for single layer conductors is affected by oydic
magnetic flux, which depends on various factors.

T = ’ RO ‘N - y Frdrnednr cfan]
Table 5.12: GMR for aluminium conductor steel |

r i AT} [ T A T
reinforced (ACSR] |r = conductor radius) /
-

= a5l Gl 5 8 deadtiudd) DL odlel 35kl 4 sl (GMR) a8 an dsas L L
.Gl

GMR/mm Al & 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

L=2x10"In G H/km
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GMD

L=0.461x10"" log H/km
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Xo=2nfL Q/km

(Xc) ag ) 3310 g (C) dad) dad il

0.0556

C=—Gup  HF/km
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mb_\\J(XL) sl 30y Vg gia©0 g au4ia YO 3 ) a R;J.\.,’(R) A glaall ("‘§ claa —: ‘_SC\A
b 2l e DY) I3 s ACSR120/20 ) ¢ 53 ¢ 4. S V) Jlsa ]adl (X() dasad)
e\,\’o o Jin )l Jgha gl S0
Rg()co = (0.2375 €/km g Jglasdl e
R = R20[1+a20(tc—20)] Q
0 = 0.00404 for Aluminum

Rosc® =0.2375*[1+0.00404 *(25-20)] Q/km
Rs¢o = 0.2375 (/km
Rosc® =0.2375 * [1+0.00404 *(50-20)] Q/km
Rsoc? = 0.2662 (/km
(Xc) dpsmadl 520505 (X1 ) dfiadl 5350 2 ilueal
D =155 mm Jeasall jhad ) ass Jgaall (e

r=155/2= 7.75 mm Sl Caai
GMR = 0.812%*r = 6.293 mm

GMD =3/ Di1D:Ds

GMD = i/109 * 118.3* 118.3

GMD = 1.15m
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GMD

L=2x10"1 H/km
X GMR
1.15
L=2x10"*In ~

6.293x10

L=1.042 mH/km

XL =2rfL Q/km
Xi=27*%50%1.042
Xt=0.3273 Q/km

- 00556 .
~  GMD H
In
r
0.0556
¢= 115 HE/km
IH—_3
7.75x10
C=11.12 nF/km
1
= Q/km
2rnfC
1
Xe= Q/km

2n*50%11.12x107°
Xe=286250 Q/km

Jil by haa 8 haih sy sl basha 8 Jegh 13 Tan 508 (X) Apgand) 5300 dad LY
g il L ()5S, dah 350l il
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Overhead Line Configuration R X B GMD GMR
(ohms/km) | (ohms/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
AAC70 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 4.7375
ACSR120/20 Delta 1.25 m 0.2375 0.3273 3.49 1.15 6.293
CU35 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 3.41 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
CU35 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 3.51 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
AAC70 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 3.4 0.635 2.721
AAC50 Non Uniform Vertical 0.595 0.3247 3.53 0.635 3.622
AAC70 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

a5 a5l ClSad Jilatl (CYME) el alodind DA (e aill 028 (e ST 23 =2 A3l
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E = modulus of elasticity MN/m’
A = conductor cross-sectional area mm’
a = coefficient of linear expansion per °C
t; = 1nitial temperature °C
ty = final temperature °C
W = weight of conductor and may include wind and/or ice loadings
W1 = initial conductor unit 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
§=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 unit length = By(y + x) kg/m

Wind load = pQ2y + x)

Nim
1000

: 2
Effective conductor weight = j [(weight of conductor + ice)? + (wind iﬂad) ] keg/m
g
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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 IL

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 1(°C and not more than 30°C. The measured
resistance shall be corrected to the value at 20°C by means of the formula:

5| 1 |
btk -9

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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2312000 | 76430 [ 192088 1,172 | 1,235 | 45.78 1034 | 3760 | 3261 | 4994 26,700 002477
2167.000 | J2/M4407 [ W2839 | 1098 | 1145 | 4407 | BBIT [ 3420 | 3058 | 3706 22,600 0.02642
ind | 2.156.000 | B4/4.068 | 102441 1002 | LIGL | 4476 | 1221 | 3737 | 3041 | 6950 27.300 0.02656

I7E0.000 | B4f3698| 182220 8019 | 9758 | 4068 | 1110 | 1088 | 2512 | 575.5 23,200 0.03216
1580000 | 54/4.359 | 192616 BOS7 | 9078 | 39.23 | 1308 | 3043 | 2244 | 7893 24.700 0.03601
L500000 | 45M.775 [ 7/3183 | 8057 | 8BLT | 30 | 0540 | 2667 | 2232 | 4351 19,400 0.03583

i 1.510,500 | 54247 | 192548 TE54 821 | 38.22 1274 | 2888 | 2,130 758.3 22,500 0.03794
eh | 1510500 | 45/M.653 | W3.101| 7654 | BITO | 3722 | 8303 | 2533 [ 2120 | 4130 18,200 0.03774
| 1431000 | 54/4.135| 192482 7251 817.1 | 3.2 1241 | 278 | 209 719.5 22,300 0.04002

1431000 | 454520 | 7a.020| 725l | 7iSl | 3623 | 9060 2400 | zooo | s0l7 17,400 0.03984
L6150 | 54M018 | 192410 6848 | 7714 | 316 1205 | 2584 | 1906 | 6784 21,000 0.04238
1351600 | 45/4.402 | 72934 | 6848 | 7322 | 3521 BBOZ | 2268 | 1898 | 3697 16 600 0.04216

1272.000 | 54/3899 [ 192339 6445 | 7264 | 3500 | 1070 | 2434 [ 1,795 | 639.0 19,800 0.04501
1272000 | 45/.270 | 72847 | 6445 G689 | 3416 | BS4l| 2133 | 1785 [ 3481 15,500 0.04480
| 1272000 | 36MTTH| LMTH| 6445 | G627 | 3343 | 4775 | 1916 | 1777 | 133 12,000 0.04457

1192500 | S4A774 | 192266 6042 | 6811 | 3897 | 1133 2282 | 1682 | 598 | 1000 | 004803
1192,500 | 45/4.135 [ W2.756 | 604.2 6462 | 3307 8258 | 2000 1,674 3xm2 14,500 004779
1113.000 | 54/3647 | 19/2.188| 5640 | 6365 | 3283 | 1085 | 2131 | 1571 | 5507 | 1700 | 005144

L113.000 | 45/3.995 | 7/2.664 | 564.0 | G033 | 3196 7.992 | 1BG68 | 1563 | 3047 13 600 0.05118
1033500 | B4/3513| 74.513| 5237 w13 | Al62 1054 | 1880 [ 1450 [ 525 16,600 005518
an | 1033500 | 45/3848 | 72565 | 5237 | 5506 | 3078 | 795 | 1733 | 1450 | 2825 12,800 008517

13500 | SM303| 1403 | 5237 | 5379 | A2 | 4WI | 15% | 1443 | 1131 | 970 | 005488
usLO00 | G4/3376 | W3376| 4834 | 5461 | 3030 | 1013 | 1828 | 139 | 4889 | 15400 | 005073
954000 | 45/3698 | 2466 | 4834 | 5167 | 2059 | 7.398 | 1600 | 1339 | 2612 11,700 0,05975

954000 | 36/4135 | 1/4.135| 4834 | 4960 | 2895 | 4135 | 1438 | 1333 | 1045 £.980 0,05944
a0 | 5403279 | TALE9| 4560 | 5151 | &5l 9837 | 1725 | 1,264 | 4613 14,500 006332
90,00 | 453582 | 7235 | 4560 | 4874 | 2. TI85 | 1508 [ 1,263 | 2463 11,100 0.06332

TOS000 | 30/4135 | 192482 4028 | 4948 | 2885 1241 | 183 | LB | 7185 17,400 007185
795000 | S4/3.081 | 73081 4028 | 4548 | 2773 | 0.243 | 1522 | L115 | 407.2 12,800 0.07173
TORO00 | AS/3376| T/2.250| 4028 | 4306 | ZAOL | G750 | 1333 | L6 | 2174 10,000 007168

TUSO00 | BATT4| 1ATT4| 4028 | 414 | 242 | A4 | 1197 | 1010 | 8703 7610 0.07134
a5 000 M2 | TA454 | 4028 4686 | 2813 ll}.SB 1628 1116 512.3 14,300 007167
745,000 244623 | 73081 | 4028 4552 | 21.13 9243 | 1,524 1,116 4076 12,700 007165

T15,500 /3022 | 192352 3B/25 445 | 2745 11.76 | 1653 | 1,007 G461 15,700 007987
T15.500 26/4.214 | W3.277| 3625 4217 | 26.60 0831 | 1466 | 1,005 461.2 12.4800 0.07963
TIGG0 | 244387 | 72824| 625 | 4099 | A 8772 | 1372 | L005 [ 367.1 11600 0.07961

BEGED | ZBM06T| T/A062| T8 | 2027 | 2575 | 9486 | 1365 | 9357 | 4:3 12000 0.08551
BEGG00 | 244234 | T/2822| 3378 | 3817 | 2540 | 8466 | 1278 | 93%3 342 10,800 0.08545
636000 | 36/3376 | U33TE| 3223 | 3312 | 2463 3376 | 0582 | BEEE | 6O.64 6.240 0.08916

B36.000 | 30/3698 | 192220 3223 | 3058 | 2583 | 1110 | 1470 [ 8948 | 575.5 14,300 0.08984
616,000 | MVAE98| TAGDE| 3223 | 2074 | 8 1109 [ 1,483 | 8%8 | 5878 13,800 0.08984
66000 | 264973 7089|3223 | 349 | 2515 9267 | 1303 | 893 408.8 11,500 0.08357

BA000 | 24/4135 [ W2756| 3223 | B4l | 480 | BBE | 1219 | AW | 3wl 10,300 0.08960
Ba000 | 18MTTS | 14775 | d223 | M03 | 2188 | 4775 | 1028 | 8836 | 1303 .10 008914
BO5.000 | 30/3607 | 18/2.164| 3066 | 3765 | 2525 | 1082 | 1398 | RGld4 | 5469 13 600 0,09443

605000 | 303607 | MRG0T | 3066 | 3781 | 2525 | 1082 | 1411 | 8514 | 5593 13,200 0.08443
05000 26/3.874 | W3012 | 306.6 | 3564 | 2453 0036 [ 1,230 [ #49.1 3806 11.000 0.09422
GOG000 | 244034 | 72880 | 3066 | 365 | 2421 8070 [ 1161 | 8409 [ 3108 9.790 0.0841%

SEESO0 | 0450 | TA4E | sz0 | ar7 | A2l 1038 | 1,297 [ 783 514.3 12600 0.102
SES00 | 26716 | 72801 | 2820 | 3281 | 2353 | BA73 | 140 | 7811 | 3589 101:3,068) 01024
RSSO0 | 243868 | WASTE | 2820 | 3185 | 2320 | 7.734 | 1057 | 7813 | 2854 8,980 0.1024

556,500 1804 465 | 1M465 | 2820 | 2976 | 2233 4465 | 8088 | 7770 121.8 6,220 0.1019
AT7000 | 3003203 | 73208 | 2417 | 2081 | 2242 | 9608 | 1112 | 6714 | 4410 10 400 01147
177000 | 263439 | 72675 2417 | 2ED8 | 2178 | 8025 | 9765 | 6692 | 3073 2 R50 0.11%
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477000 | 24/3.581| 72388 | 2417 | 2731 | 2148 | 7164 | 9145 | 6695 | 249 7.770 0.1195
ATT000 | 184135 | V4136 | 2417 | 2550 | 2068 | 4135 | 7710 | 6865 | 1045 5, 3500 0118
U500 (302924 | 72824 | 2014 | 2485 | 2047 | B772| 927.0 [ 5595 | 3675 5220 0.1437

307500 | 263039 72441| 2004 | 2340 | 1988 | 7323 | Bi34 | G575 | 2550 | a0 | QM3
97500 | 243,269 | 2179 | 2004 | 2275 | 1961 | 6.5 | 762l | 582 | 2089 £, 660 0.1434
M50 | IRATT4| VATTA| 2004 | 2126 | 1887 | 3774 | 6422 | 5552 | &3 4,520 01477

16400 | 302680| 72680 | 1705 | 2103 | 1883 | BO7O | 7846 | 4735 | L 7.870 0.1658
3400 | 26/2.888 | 72245 | 170.5 | 1980 | 1828 | 6.735 | 6835 | 472 | 2165 6,300 0.16%
336400 | 183472 | 13472 | 170.5 | 179.9 | 1736 | 3472 | 5435 | 4608 | 7366 3.930 0.1686

so00o0 | 26/2.728 | W2a21 | 1520 | 176.7 | 1727 | 6.363 | 614.3 | 4211 | 1932 5.770 0.1900
266800 | 262573 | WE00Z| 1352 | 157.2| 1629 | G006 | 5465 | 3744 | 1721 5,140 0.21%
26800 | 18001 [ 143081 [ 1352 | 1426 | 1546 | 3091 | 4307 | 3723 | 5838 3,120 02127
o | BMTI0 [ 1470 | 107.2 | 1250 | 1431 | 4770 | 4331 | 2941 | 130 3,70 02666
() | 6M247 | Y4247 | 8503 | 99.19 | 1274 | 4.247 | 3434 | 2382 | 102 | 3000 0.3365.
[0 6/3782 | 13782 | 6744 | 7861 | 1135 | 3.782 | 2724 | 1850 | 8740 2410 0.4243

(1| B33T1 [ 13371 5351 | 6248 | 1011 | 3371 | 2163 | 1468 | 6.4 1880 0.5341
i Bf3000 | 1/3000| 4241 | 4948 | 9000 | 3000 | 1714 | 1164 | 5499 L&10 D674
@ | TMeAT4 | 1/32089 | 3363 | 4220 | 8247 | 3200 | 1588 | 922 | 6650 140 08497

{) | 62672 | V2BT2| 3363 | 3925 | 8016 | 2672 | 1360 | 9232 | 4383 | Lx0 | 0849
i) 71861 | Y261 | 2115 | 2651 | 6536 | 2.614 | 89.76 | 5801 | 4175 1070 1353
M) | G218 | V218 2115 | 2467 | 6354 | 2118 | 8541 | 5800 | @41 845 1353

B | 6M679 | VITH| 1328 | 1550 | 5037 | LG78| 5367 | 3644 | 17.2 541 2152
ZUL300 | 123871 8371 | 1071 | 1696 | 1686 | 1011 | 785.2 | 2967 | 4885 9,410 0.2897
203200 | 16/2.863 | 19/2482| 103.0 | 1949 | 1814 | 1241 | 1008 | 2854 | 7223 L2900 10,2803

190800 | 123.208| %3203 | 9668 | 1531 | 1602 | 0600 | 7089 [ 2679 | 4410 | md%0 | 0.2086
176900 | 123,084 | T30B4 | 8964 | 1419 | 1542 | 0.252  657.2 | 2483 | 4089 | 7se0 | 0.3221
1o | 122824 | 72024 | BOST | 16| 1462 | 8772 | 5007 | 2nm | %75 7,250 0.3583

13600 | 122680| 72690 | 6820 | 1080 | 1345 | 8070 | S000 | 1889 | 3w | 6160 | 0428
10AM | 122441 | 72441 | 5614 | 8892 | 1221 7323 | 4117 | 1556 | 2861 5,110 05142
1800 | 12/2.339| 72330 | 5158 | BLG64 | 1170 | T.0I7 | 378.0 | 1428 | 2352 | 4700 0.5600

o000 | B/2S540 | 14242 | 4054 | 5467 | 0322 | 4.242 | 2216 | 1118 | 1100 2470 10,7089

BS 215-Part 2-1970 4ty ;) ddua) gal)

25 6/2.36 | 1/2.36 2624 | 3062 7.08 2.36 106 72.0 341 | 961 | 980 | 1.093
30 6/259 | 1/259 31.61 | 36.88 707 259 128 86.7 41.1 | 1145 | 1,170 0.9077
40 6/3.00 | 1/3.00 | 4241 | 4948 9.00 3.00 172 1164 | 55.1 | 1520 | 1,550 0.6766
50 6/335 | 1335 | 5288 | 6L70 10.05 3.35 214 1451 | 68.8 | 18.35 | 1,870 0.5426
70 12/2.79 | 7/2.79 7337 | 1162 | 13.95 8.37 538 2027 | 3354 | 61.20 | 6,240 0.3936
100 6/4.72 | 7/1.57 1050 | 1185 14.15 471 394 288.1 | 106.2 | 3270 | 3,330| 0.2733
150 [30/2.59 | 7/2.59 158.1 194.9 18.13 0] 726 4367 | 2889 | 69.2 | 7,060 0.1828
150 |18/3.35 | 1/3.35 1587 | 1675 | 1675 335 506 436.7 | 68.75 | 35.7 | 3640| 0.1815
175 [30/2.79 | 7/2.79 1834 | 226.2 19.53 8.37 842 507.0 | 3354 | 798 | 8140 0.1576
175 |18/361 | 1/361 1843 | 1945 | 1805 3.61 587 5075 | 79.84 | 41.10 | 4,190 0.1563
200 |30/3.00 | 7/3.00 212.1 2615 21.00 9.00 974 586.1 | 387.7 | 92.25 | 9,410 0.1363
200  |18/3.86 | 1/3.86 2106 | 2223 19.30 3.86 671 580.1 | 91.28 | 46.55 | 4.750 0.1367
400 |54/3.18 | 7/3.18 | 4289 | 4845 | 2862 954 | 1621 1.185.8 | 4356 | 131.9 |13450 0.0674
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AS 1220 Part 1-1973 &) jid) ddual gal

JIS C 3110 - 1978 Auilld) i) gal)

6/2.3 1/2.3 | 2493 29.09 6.9 23 100.7 | 6829 | 3241 907 115

6/2.6 1/26 | 31.85 37.16 78 2.6 1286 | 87.18 @ 4141 1,140 0.899
6/3.5 135 | 51.73 67.35 105 35 2331 | 1581 | 75.04 1,980 0.497
6/4.2 1/4.2 | 83.10 96.95 12.6 42 3355 | 2275 | 108.0 2,770 0.345
6/4.5 1/4.5 | 95.40 111.3 135 45 3852 | 261.2 | 124 3.180 0.301
30/2.3 7/2.3 | 124.7 153.8 16.1 6.9 573.7 | 3457 | 228 5,540 0.233
30/2.6 726 | 159.3 196.5 18.2 7.8 7328 | 4415 | 2913 6,980 0.182
30/2.9 7/2.9 | 198.2 2444 20.3 8.7 911.7 | 549.3 | 3624 8,640 0.147
30/3.2 7/3.2 | 241.3 297.6 22.4 96 1,110 | 668.9 | 4413 10,210 0.120
26/4.0 7/3.1 | 326.8 379.6 25.3 93 1,320 | 9054 | 4142 10,950 0.0888
26/4.5 7/35 | 4134 480.8 28.5 105 1,673 | 1,145 @ 5279 13,910 0.0702
54/3.5 7/3.5 | 519.5 586.9 31.5 105 1,969 | 1441 | 5279 15,600 0.0559
54/3.8 7/3.8 | 6124 691.8 34.2 114 2320 | 1698 | 6273 18,350 0.0474
45/4 8 7/3.2 | 8145 870.8 38.4 96 2,700 | 2,259 | 4413 18,480 0.0356
84/3.8 7/3.8 | 952.6 1,032 41.8 11.4 3271 | 2,649 | 622.2 23,100 0.0305
84/4.2 742 | 1,163 1,260 46.2 12.6 3996 | 3,236 | 759.8 27,830 0.025
84/4.8 7/4.8 | 1,520 1,647 52.8 14.4 5222 | 4,228 | 9933 36,390 0.019

A yay slaulS )5kl cle i (ACSR) Bl ane s xSl 5 455 5aY) Cilieal gall LaaY
D) a5 A ) i) sall 5 el pal) gl elandy DY) s Ayl Clieal sl
L i gl adaiall sy @YY canid g 5l 5 AL 5 Aplal) il sl L aS) sall ¢ Landy

A ey sleulS a3 eleuly Lpans Gl § 4S5 5aY) cliial salli (AAC) DY Ly g
an8 A il 5 Al 5 AladY) i) sall W el piad) g landy DY) cans Aty 5l Cliial sl
L i e i) Aalisay SDLLYI
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