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Abstract

A study of EImanagil substation fed by 110 kv single Circuit line form
Elmanagil substation consists of two transformers, each Marngan substation.
with a capacity of 35MVA. The total power drawn for the stations 67.3MVA
which means that the station in unable to meet the needs of industrial and

In this study, the ElImanagil substation was connected residential expansion.
to 220KV transmission line from Mashkour substation to achieve acicular
Two Trans former with capacity of 150 MVA were added on cannectction.
the 220kv side, and the capacity of the station two distribution transformers
increased form 35 MVA to 50 MVVA A Protection system was designed for

the station components and A Protection system for the transmission lines.
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35eall af e Lla Ajle ()5S Aha e 4aslie @) jualic G dxiias Gald 35a5 A el
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s s Ll Alasa dge ) ealiall o3a Joai badll e dlels g asa die oK1y Jaall 4olal)

Al Wil ) ey & V) ) 3l Asil) i

&l Gl
Jiil) Jaghi cililua

- J8lal) - 8 (1) Jad) bad cllea 1.4
—: dadia
Lagie JS dxs (plsan o ggiais 70 MVA o ddasall Bllal) dad) (o Lang ddaaall Ul A (e
35 MVA
aus Al plai)le dhas e 110 KV s (single circuit) 3yie 3yl 53 Jady ddasall (5358
¢ 3all (e Gmsiee Blhe dasall A5 . e 1€ 65.3 Lall Jsh

33 KV 2gas ilidie any)) e (685 JsY) gsiall -

11 KV aga il Gapl o 0sS5 AB giall -
O i lae Anaall 40 Gaadly Ljae 67.3 MVA dlasdll (e Wlls Gysaall 5yl Jlea) als
Aahaid) & el e lially (Sl augll cilalial dub e shale ()i dasl
Jiliall ddane Jagyl Ay Jery Ll Cum JSLEW 038 da ) Congy 55 g puiall 138 oy il &l
aad) 4083 Aphiin) b aaly Lee gyl o))l (st Chagy (g Al dlaney
DsSdie dlanay Lghayy A () e (e ) Laas Al gaiil] Jlial) ddasal 3)glaal) Glasall 4 a2y

Adsatl Jilial) Aanad oY) s sieslS 80 dilus lgie aap il 4 sl
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bi HSia (30 220 KV ad G gl 38081 2% 150 MVA daiy (Gl e Adlial du)yny Liad XS
araci ) ALl 2x50  MVA 1) dasdll ayysill cigme dams 331 S, . olaijle e 110KV
Jaill il Gles alaig ddanall dlen ol

e A€ 80 () — <) Jaall Jaal SN Jolall aly

Medium Transmission Line law gidll g il (0 Jii o joiay <l

—: (Choice of Voltage) Lill y¢a jLid) 1.1.4

km kw

KV=55x [0 KW (1.4)
16 100
T, 2.4
K\/:5_5_”(\/80 150 x 0.85 x 10 (2.4)
16 100
KV — 2002 ~ 220 ................... (4.3)

- P of 125 e (4.4)
J3xVLxCosf  3xV
s e, (5.4)
_ 150x10 _30365A
J3 % 220x10°

—: (Conductor data) Juasall wlily 3.1.4

Aluminum Conductor Steel Reinforced (ACSR125/30) Jasall ¢ 58

sl 16.1 =(Diameter) Jeasdll i

0.2259 Q/km = 200 3))a 453 xie el < (De resistance) Joasall 4alia

PGl 2Bl et Ay e Aapd 5O Bpha da)d die jieslS S duasall daslia

R50 =R20{1+ea (T1-T2)} oo
R50 = (0.2259) x {1+ 0.00403(50 - 2p)} .
R50 =0.2532 Q/km )




Sub—conductor distance 0.4m e, (8.4)
Lall S Jshall * yia gl <1 daglaall = Ja gall 4K 4 glaall

RTotal=(0.2532x80=20.2569 Q

| | z | |
L A B R
Vs L Os YE_ YE_ V& LCDR

Single line diagram (8, (1) Jul La Jia 1-4 JS

—: Line Inductance (1) kil &ilae clua 4.1.4
In(Dmx Dm1)+i

L=(o2 m)x{—————+—} .
o2 2y e omt + an? ©-4)
Dm=3/DryxDybxDrb (10.4)
Dm1=3/DrR x Dy Yx DbB
Dm2=yDRyXDYBXDRE e (11.4)
rB=GMR=nnxrxro®(n-1) e (12.4)
S
nm=———
2sin(zn)

Dm, Dm1, Dm2 = Geometric M ain Distance (GM D)
rB = Bundle Conductor Equivalent Radius (GMR)
o = Constant of Magnetic Field = 47 x10”" H/m

ro = radi 58 }

n = number of sub-conductor



rB =,/{2x0.00805x 0.2} = 0.056745 m
Dm=%6.5x6.5x13 =8.19m
Dm1=3/(10x10x10) =10m

Dm2=3/(11.9x11.9x16.4) =13.24m

INB.19x13.24) | 1ocy
(0.056745 % 10)

L =1.0506x10° H/m

LTotal = 1.0506 x 107 x 80 x1000 = 84mH .
—: Line Capacitance (1) bill Arulge clua 5.1.4

L=47x10" x{

In(Dm x Dm2)
(rBxDml)
Eo = Dielectric Constant =8.85x10™* F/m

In(8.19 x 13.24)
0.056745x 10

C =27 xE0) x C(FIM) e (13.4)

C=27x8.854x10"% x

C=1.0591x10™" F/m
Ctotal =1.0591x10™" x 80 x1000 = 0.847u F

—: (Surge Impedance ) Zo Lill {uailadl) Aglaall Glua 6.1.4

L
Zo=_[—,(Q
c (©)
-6
Zo= f(1'0506X10_11) = 314.96 0 .
: 59 J




—: Surge Impedance Load (SIL) Ll g.\a( dru) Gllwa 7.1.4
VZ
SIL=—, (Mw)
Zo

2202

= 153.67 Mw

—: Line losses (1) hall & jagaill 8.1.4
XL =2nx50x%0.084 = 26.4Q
Sr =150 % [0.85 + jsin(Acos(0.85))]
Sr=1275+j79,S'r =Sr + Qc/?2
Qxc=V?*x2axfxC
Qxc = 220° x 2 x50 x 0.847 x10° =12.89M var

SR
IL=—0o
\
OxL=3XLxIxl, QxL=3x26.4x [(127 5(;—;(6)3)6 575)]

QxL=27.78Mvar

1 2
Plos =3R xIxl, Ploss=3x20.2569 ><[(127.5+166.575) 2

(220) ]

Ploss =14.46 MW

Sy aie 5l)

S'= Sk +% _127+ (79 —6.445)

S"=S+PrLoss+ QxL
S"=127.5+14.46+ j(66.575+ 27.78)
Ss=141.96+ j(.94.355-6.445)=166.97 £31.77°MVA

—: Jail) Jad 3218 9.1.4

¢ A0 Alsbeadly Ji Jad 50 S Jaxs

P
= R,100%..6= 27 4100 89.819%

14196 |

P



—: Sending-end Voltage Jl ¥ ais a¢all 10.1.4

Vs=Ve+Zxly Z=R+jX. Ig=lg=I ~ Z=10.1+j19.56

\/, =220000+(20.2569 + j26.4) x(393.65—29.27) = 227.6KV
—: Voltage Regulation sgall adaii Jabea 11.1.4

V.R = Vs— Ve x100 %
R
_227.6-220 B )
V.R = 520 x100=3.45 :/o‘ﬁw bl (2) kA Gl 2.4

opail gl e 0B bad ey A ¢ e SIS 65.3 (Bl — glaijle) Jil bl S Skl &y

Short Transmission Line

—: (Choice of Voltage) Lill ya jLid) 1.2.4

KV =5.5x /k—m L
1.6 100
3
KV =5 5 \/65.3 , 90x0.85x10
1.6 100

KV =156.64 =110
—: (Selection of Conductor) cuuliall Juagall jLid) 2.2.4

| = i or,l= >
J3xVLxCosd 3xV
6
1= 2040 _y7038a
V3x110%x10 L o )




Conductor data (2) Lall Jeasall clily

(170/40 ACSR ) Jeasall ¢33

Aluminum Conductor Steel Reinforced
sl 18.9 = (Diameter) Juasall ki
0.1682 Q/km = 200 3)a 4ay0 2ie jiashS J<I (DC Resistance) duasall 4aslie
A 3Dl Cand 50C0 B dapd e iaslS JSI Juasall dogli

R50 = R20{1+ a (T1-T2)}
R50 = (0.1682) x {1+ 0.00403(50 - 20)}
R50 = 0.1885 Q/km

Joasall L) Jhall X ia g€ JSI dasliall = (Jam gl 21 i slaal
RTotal =0.1885x65.3=12.3Q2

| - TR B
- VS 4 eS VR 4¢R %
Q)
Seiding —end ghort T.L Receiving:— end
(T [0 (0 T ID

Single line diagram (3i, (2) Jall ba Jis 2-4 J<

62

——
| —



I Dimx D —: (Line Inductance) (2) hill {ilae qlua 3.2.4
nDmxDm

lexDml

_ (HO
L=(=
G
ro = L =0.2m
2sin(712)

r:22w20.00945m

1
+
4n}

s = /{2x0.00945x 0.2} = 0.0615 m
Dm=3/45x4.5x9 =5.67m
Dm1=3/(7x7x7)=7m
Dm2=3/(8.32x8.32x11.4) =9.24m

In(5.67x9.24)
(0.0615x 7)

L =9.605x10" H/m

LTotal =9.605x107 x1000x 65.3 = 62.7 mH
—: Line losses (2) Lall A& wiagdl 3.2.4

L=47*107 x{

0.125}

P =3xRI?
L

loss

Ploss = 3x12.3x (472.38)? =8.234MW
—: ki) & (Reactive) 3.ag8dall Alladll ,& 348l

XL=2xnaxfxL=2ax50x0.0627 =19.7Q
Qloss =3x XLxTI?

Qloss = 3x19.7x (472.83)? =13.19M 3.1

-1 J8lal) — gladile (2) JAd) i 3eli< 4.2.4
Ss=Sr+Pross+ QLoss
Sr=90x%(0.85+ jsin(Acos0 .85))

Sk =76.5+ j47.4

\
Ss_(76.5+8.234) + j(47.4 +13.10) *° )
CAr OA T4 . :NLEL 1NA 174 /DC C70NA\/ N\

Jlwy) die a8




A Alalaally JA3 Jad 3e WS dua

P
£=—Rx100%..&=—0_x100=90.28%

S 84.734

—: Sending—-end Voltage Jl ¥l ais yall 5.2.4
Vs=Ve +Zxlz Z=R+jXu Z=10.1+)19.56 =g =1
V, =110000 +(12.3+ j19.7) x472.38=115.8KV

—: Voltage Regulation gl aaii Jabea 6.2.4

V.R = Vs~ Ve x100 %
V
R
VvR=158-10  145_ 5970
110

—: dlaal) allua 3.4
—: abda Ll 1.3.4
dauls BB aysill (luzmi (e z)ld bad € Ajlas ay G 5l (g aladinly Aleal) aladinly L
Aty fal 53AY) sda aueall Lkl Llea ) A8La¥L Overcurrent Relay lall saly <dlaye

(05l Olaadl Ay
Power sl (3ax halde DA (e anall Glusiy aliadl & Ll bl Sl Glas & =Y

Flow
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el Glualy Glbasll (8 ldl adll Ll ddpre DA e ulid) Hlall Jsae sl &y — Lt
Sl Jsme Gl 1) ) e 3 Ll Jhas Sl 136 Y 1.2 SleY) Jebace i 4gin
il Joadl () JLEAY D (a8 o 2 — WG

Tms1=0.025s (a i — )

Abaall Gyl e bl Ll Jhall i dad e alie) caulial) Juadll (o) clea 2 — Lusls

T-_014xTms (15.4) R
(1f 115)0-02 _1
Cslaall Joadl) (a3l cauliall aiall HLaaY TMS dad Glaa & — Lasls
S (715 e A (16.4)
0.14

Ayl Jilal ddaadd leall il mmgy 14 Jooa

Relay | Actual | Actual CT Fault T Tms Tms

Number | Current | Current Ratio | Current Phase | Ground
(A) | *1.2(A) (KA)

1 429.7 | 515.64 600/1 13.1] 0.0625 0.025 0.025

2 375.2| 450.24 600/1 12.51| 0.0605 0.025 0.025

3 429.7 | 515.64 600/1 13.1| 0.3625| 0.0145| 0.2447

4 375.2| 450.24 600/1 12.51| 0.3605| 0.0149| 0.2484

5 187.4| 224.88 300/1 1.29| 0.6625| 0.05166 | 0.2262

6 161.8| 194.16 300/1 1.24| 0.6605| 0.06175| 0.2361

7 54.8 65.76 100/1 0.585| 0.9625 0.016 | 0.2342

8 54.8 65.76 100/1 0.585| 0.9605 0.016 | 0.9337

9 1.2 1.44 50/1 0.003| 1.2625| 0.3988| 0.0844

10 1.2 1.44 50/1 0.003 | 1.26025| 0.3982| 0.0842
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AREVA 4S5 1) (e P127 Jiage Jage Liariid

——

@ B .
-

T integrated Curves

777 Lk TOC « 10C for s level

| Phase Geund | Neg:Sea

WV Overcument
Curve Tipe
Pckup Rangs |01 ﬂLa Mabiles
Pdap 15554 < Sep: 00t
ey Amps 0859 5158 Prm. Arpe

Tive Dt 0025 2 Sep 0025

Frbigs Ramge -UTEE‘(_* - | Midiche

Felig O Sles 09
i Rangw (92750 S
[y (e om 1 S Slgr 00

EEC TR —
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o rpa [Oued| OCR (O1R [ TOCKA | Model e | Chwch | Femaka | Commant |

| arEva P127
OC Leww

— (o)
itegrated Curves
1 ik TOC = K0 for thes Yevel
| S0
Curve Type |1EG - Slardart e = |
Pokup Renge [O002- 1267 Sec. w | Muicles
Bdap 03 5 Sep 000
By Ao 0143 8538 Prm Ares
i Tisa Dl o0 - Bep: 0035

l 1] instartanecus

Velwtirnns

[V Orectonel | 82

G EEES =13 (2] (%) [cmea |

—: <Nl Al 2.3.4
Three Winding Galena aladiuly Bl gl bl ALl syl ClVese (A

MVA 150 4z Kv 33/110/220Transformer

Reliability | Remarks | Comment
| Info Rating | impedance | Tap | Grounding | Protecion | Hamonic
| 150 150 50 MVA 220 110 33kV
Rating Connected Bus
kV MVA Maox MVA FLA Nom. kV

Prim. 150 150 | 3936 [220

Sec. 110 150 100 | 7873 110

Ter. 3 50 50 [e748 [
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Reliability I Remarks | Comment

Infao | Rating | Impedance | Tap Grounding I Protection Hamonic
I 150 150 50 MVA 220 110 33kV
Impedance £ Varation
Positive Zero
Wz ¥R %z ¥R MVA Base @-5%Tap
PS 1273 15 1273 15 150 0
PT 2652 15 2652 15 150
@ +5% Tap
5T 128 15 123 15 150 0

Leadiaall 3)38)) C¥san Glily rasy (1) ki

Jiase dudealill Al CDlage aladinly i SISy Alialidl) dleal) Al alasiuls L gl dleal

NEY dS.mSLa G‘dy LS AREVA :\S)J Ctu\ L) P633
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Diferential Reloy gty Reipy22 Sl Wl W 5 . S

info | Input | Output | DIF | TCCkA | Model info | Checker | Remarks | Comment |

| AREVA p 633

Differential

! Teminal ID Type Prim. Amp Sec. Amp
D-1 CT30 Phase 50
Df -2 CT28 Phase 100
Dif-3 CT22  Phase | 200
Voltage
Teminal ID Type Prim. kV Sec. Volts
PT Input 0.0 0.0

el g b ardionall baliil) 8l Jaje cilily mngy (2) ks

3)3% KV 11/33/110 24> Three Winding Transformer ;s aladiuly lad aisll c¥saa A
LU CDla e aladialy Liad Gl Alialél) Alead) alas aladinl bd cYeaddl laals MVA 50

oLl JRAIL e ge LS AREVA 4855 26 (30 P33 Jiage dilialadl)

[ o)




| |_info Rating | impedance | Tap | Groundng | jon | Hamoric.
| 50 50 30MVA 110 33 11kV
Rating Connected Bus
kv Max MVA FLA Nom. kV
Pim. | [ | 50 | 2624 110
I! Sec. 33 50 50 [Te7ae [
i
Ter. 1 30 30 | 1575 |
i

info | Ratng | Impedance | Tap | Grounding | Protection | Hamonic
[ 50 50 30MvA 110 33 11kV
Impedance Z Variation
Posttive Zero
PS .15 1369 15 50 0 %
)
| PT 2314 15 23.14 15 50
@+5%Tap
ST 7.05 15 7.05 15 50 0 =%
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| AREVA p 633

Differential
Teminal ID
Dif-1 CT24
Dif-2 CT23
Dif-3 CT20
Voltage
Terminal ID T Prim. kV Sec. Volts
PT Input 0.0 0.0

Bl alatl) 51 Jage il gy (4) i
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—: Bus Bars Protection ajgill (jluid 4laa 3.3.4
Overcurrent il sak) s 4leally Differential Protection Zlaléll Zjleadl aladsuly Ld

AREVA 38,5 =) (e P633 dulalill 445l cdla e ddaul s Protection

r — — - M

| |Info | Input |Output | DIF | TCCkA | Model info | Checker | Remarks | Comment |
| AREVA p636
Differential
Teminal ID Type Pim. Amp | Sec. Amp ||
| Di-1 CT37 Phase 50 1 -
Df-2 CT38 Phase 50 1 ;5
D#-3 CT40 Phase 50 1 -8
Dif-4 CT39 Phase 50 1 '
Dif-5 i |
N
Voltage
| Teminal ID Type Prim. kV Sec. Volts
| PT Input ' 0.0 0.0 |
!
'

el Olacal A4y 8 andiiedl) G Jaje lily ia gy (5)hadads
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Project: ETAP Page: 1

Location: 12.6.0H Date:  27-10-2020

Contract: SN:

Engineer: Study Case: LF Revision: Base

Filename:EEEE Config.: Normal

LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR

1D kV % Ang. MW  Mvar MW Mvar ID MW  Mvar Amp %P %Tap

*BB.1 0.0 -0.864 -0.148 0 0 BB.3 -0.576 -0.099 15 98.6
BB.3 -0.288 -0.049 0.8 98.6

BB2 33.000 99.4960.4 0 0 8483 5257 BB.3 -8.483 -5.257 1755 85.0
&BB.4

*BB.2 0.0 71.322 50.406 O 0 BB.4 35.661 25.203 229.2 81.7
BB.4 35.661 25.203 229.2 81.7

BB3 33.00099.4960.4 0 0 8483 5K.257 BB.3 -8.483 -5.257 1755 850
&BB.4

BB.3 0.0 0 0 0 0 BB.1 0.576 0.099 15 98.6
BB.1 0.288 0.049 0.8 98.6
BB.4 -0.432 -0.074 1.2 98.6
&BB2
BB.4 -0.432 -0.074 1.2 98.6
&BB3

BB4 11.00092.3395.9 0 0 8744 5419 BB4 -8.744 -5.419 584.8 85.0
&BB6

BB.4 99.9960.0 0 0 0 0 BB.2 -35.659-25.202 229.2 81.7
BB.2 -35.659-25.202 229.2 81.7
BB2 8.921 5417 548 855
&BB.3
BB3 8.921 5417 548 855
&BB.3
BB6 28.576 21.398 187.4 80.0
&BB4
BB8 24.901 18173 161.8 80.8
&BB10

BB6 33.00093.7634.7 0 0 19.575 12.132 BB4 -19.575-12.132 429.7 85.0
&BB.4

BBS8 33.000 94.6654.0 0 0 17.254 10693 BB10 -17.254-10.693 375.2 85.0
&BB.4

BB10 11.00093.4565.0 0 0 7456 4621 BB4 -7.456 -4.621 492.7 85.0
&BB38

* Indicates a voltaae reaulated bus (voltaae controlled or swina tvpe machine connected to it)
# Indicates a bus with a load mismatch of more than 0.1 MVA
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ETAP

Project: Page: 1

Location: 12.6.0H Date:  27-10-2020

Contract: SN:

Engineer: Study Case: LF Revision: Base

Filename:EEEE Config.: Normal

LOAD FLOW REPORT

Bus Voltage Generation Load Load Flow XFMR

ID kv % Ang. MW  Mvar MW Mvar ID MW  Mvar Amp %P %Tap

*BB.2 0.0 59.829 42.612 0 0 BB.4 59.829 42.612 3855 81.5

BB4 11.000 75.0098.7 0 0 82722 5095 BB.4 -8.222 -5.095 676.8 85.0
&BB6

BB.4 88.0732.3 0 0 0 0 BB.2 -51.143-39.616 385.5 79.1
BB6 26.992 23592 2136 75.3
KBB4
BB8 24150 16.024 172.7 833
&BB10

BB6 33.000 77.3696.3 0 0 18293 11.337 BB4 -18.293-11.337 486.7 85.0
&KBB.4

BB8 33.000 85.2030.3 0 0 16.655 10.322 BB10 -16.655-10.322 402.3 85.0
&BB.4

BB10 11.00086.1061.0 0 0 7254 4496 BB.4 -7.254 -4.496 520.2 85.0
&BB8

* Indicates a voltaae reaulated bus (voltaae controlled or swina tvoe machine connected to it)

# Indicates a bus with a load mismatch of more than 0.1 MVA

——
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0.25 MVA 11 kv
T3 (D—
11/0.415 kv 0 @ k1

110, kV 10.6 MVA

| L(a}

110/33/11 kV 35/35/20 MVA
TL1. I
g% : i : hl
o 33 kv S 23.4 MVA
o 0.25 MVA
w0 T4
L] 11/0.415 kV
——110 kV v % 12
9 MVA
& T2.()35/35/20 MvA v
200 MVAsc 110/33/11 kv I _ 4 h2
MARNGAN. SS |
33 kV 20.73 MVA

A Jliall dlane Jie hie  3-4 U<
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Earthing.T1 44

0.25 MVA

150/150/50 HVA

H3
éz.s HVA

150/150/50 MVA

65,3 km2

220 kv 110 kv
300 MVA=c
MASH. S5 MARNGAN . §5

H4
2.5 MVA

Iiats
0.25 MVA %J Open
E.T2{§ H

kv

11 kv

Aux.T1 O

0.25 MVA
110 kv o
D.T1

0 Open

33KV

S

10.6 MR
= H1
23.4 MVR

0 Open

20.73 VA

Jaaxill my A diusal) JAliall Alans Jiny labada 34 S5

——
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i) Gl
Gl gilly duadal)

—:dadAl 1.5
Jea Bke 5 93 ek a5 Al Ayl i) ddaaal Ay e daa) ggiay
Oo Ji lad ey 65.3 KM il lgie aas ) Al ladle daae e 110KV
35/35/20 MVA Legia JS dam (plsne (o Dlsatl) J8liall ddass ()s555 i) g4l
3¢l (e (ginse 3)le ddasal) 58 70 MVA daadll dadl Jlaa) alys

33 KV agan calidia dagyl e (058 JsY) (ssiall @

11KV sgas lbdie dapl e S ABD ssisdd) o
Uasdll LY dandly A)lie 67.3 MVA dasdll e Wls Lgmasall 5p080) s il
alfiall S e liall agll claliia) 4l e sale daad) o i Ls 70 MVA
e 220 KV i Lady Jilial) dase Loyl Jad sl Uad 4S50 038 Jaly ¢ Zdlaidl) b
Guiail Jasssiall il (pa ey UM 80 KM 4l KU Jshall aluys Gabysaill ) Sitia ddana
JS Aaa (lsne ddlia) Ay el LS Aaaal) 3,00 ) i) 8 anly Lea (gyilall Jay)ll
A 3oy Auhyay Liad Glla€y 5<8a (pe 2alal) 220 KV Lad dga 3 150 MVA L
GlisSal laa aldas apana’ ) dilayl 50 MVA 1 35 MVA e sl Jsae

Claa e loly auliadl Jeagd) g Jlia) &5 o Jaill dadd 4les alaiy dlasdll

c16.1 mMm Ja gl ).L.srj .(AC\SR125/3O ) hasall g53 (S5 Ll
L 7 )



- raluagill 2.5
Salay) Alad Hal) 58l cldagra dbla) daly opfiald) a1
Oy gall 8 hagugl) JuIESl llyg ddasall ( Static var compensation )
LJRL) 5088 Bali)g 5,080 Jalaa

(sSia JBUal) ) S Jadt Ajles aUS Auyy ikl uasi 2
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Overhead Line Conductors

German Sizes DIN 48 204 - APR 1984 ACSR
TABLE-11
Area Stranding and Woight | DC
Nominal wire diameter Wlml
Alumi Alumie Ahsmie Overall | Atumi.
nium [Stoel| nium |Steel| Total | njum | Steel | dismeter| nium | Steel | Total
mm® |mm®| mm® |mm®| mm* mm mm mm kghum | kgim | kgfem | kN bk A
18 [25] 153 | 26 | 179 | &/1.80 | v/1.80 54 42 20 62 5.81 18793 | 105
25 4 | 238 B} 278 | 6225 | 1225 68 85 32 a7 9.02 | v.2028 140
3 | 6 | 343 | 57 40 | 61270 | V270 81 o4 46 140 | 12.70 | 0.8353 170
44 | 32 44 | 317 | 757 |14200| 7240 | 112 122 250 372 | 4548 | 0.6573 -
50 B | 483 8 56.3 | 6/3.20 | /320 96 132 84 196 | 17.18 | 05948 | 210
50 | 30 | 57.2 |208| 81 |[12233|7233| 117 141 237 378 | 44.28 | 0.5644 -
70 | 12 | 689 |11.4| 813 |26/M85| 7/1.44 1.7 193 o1 284 | 28.31 | 04130 | 290
a5 15 | 944 | 153 | 110 |28/2.15| 71.67 138 280 123 383 | 35.17 | 0.3058 350
95 | 56 | 985 |563| 153 |[12/320| 7320 16 266 246 712 | 80.20 | 0.2092 -
105 | 75 | 105.7 | 755 | 182 |14/3.10|19225| 175 202 569 851 | 106.69 | 0.2738 -
120 | 20 | 1218 | 188 | 141 |26/2.44| 7/1.90 1585 33 158 404 | 4494 | 02374 | 410
120 | 70 | 122 |713| 183 |12360| 7/3.60 18 337 564 901 | ©8.16 | 0.2354 -
125 | 30 | 1276 | 208 | 158 |30/233| 7/233 18.1 353 238 561 | 57.86 | 02250 | 425
150 | 25 | 1488 | 242 | 173 |26/2.70| 7/2.10 171 41 184 605 | 54.37 | 0.1936 | 470
170 | 40 | 171.8 [ 40.1 | 212 |302.70| 7/270 189 475 319 794 | 77.01 | 0.1682 | 520
185 | 30 | 1838 | 208 | 214 |26/3.00| 71233 19 507 239 746 | 68.28 | 0.157 535
210 | 35 | 208.1 | 34.1| 243 |26/320| 7/248 | 203 5717 273 850 | 7494 | 0.1380 | 580
210 | 50 | 212.1 | 495| 262 |30/300| 7300 213 587 354 981 | 9225 | 0.1383 | 810
230 | 30 | 230.5 | 20.8| 261 |24/3.50| 7/2.33 21 633 239 877 | 73.09 | 0.1240 | 630
240 | 40 | 243 |305| 283 |26/345| 7268 219 71 318 987 | 86.46 | 0.1188 | 645
265 | 35 | 283.7 (34.1| 268 |(2403.74| 7/240 | 224 728 274 | 1002 | 8294 | 0.1094 | 680
300 | 50 | 304.3 |46.5| 354 (26/386| 7300 | 245 840 396 | 1238 | 105.09| 0.0945 | 740
305 | 40 | 3048 | 355| 344 |(54268| 7288 | 241 843 317 | 1160 | 93.30 | 0.0948 | 740
340 | 30 | 330.3 | 208 | 369 |(48200| 7/2.33 25 283 242 | 1180 | 92.56 | 0.0851 790
380 | 50 | 382 |485| 432 |543.00( 7/3.00 27 1056 | 397 | 1458 | 120.91| 0.0757 | 840
385 | 35 | 386 |34.1| 420 (4&320| 7245 | 267 1067 | 277 | 1344 | 104.31| 00748 | 850
435 | 55 | 434.3 | 563 | 401 |54320| 7320 | 288 1203 | 450 | 1653 | 138.27 | 0.0656 | 900
450 | 4D | 44B.7 | 305 | 488 4845|7268 | 287 1241 | 320 | 1561 | 120.19| 0.0644 | 3520
490 | B85 | 490.3 | 636 | 554 |54/3.40| 7/340| 3086 1355 | 510 | 1866 | 152.85| 0.0590 | 960
650 | 70 | 550 |713| 621 |54/380| 7360 | 324 1520 | 572 | 2062 | 167.42| 0.0526 | 1020
560 | 50 | 561.7 [485| 671 |(48/3.86| 7/3.00 322 18563 401 1954 | 14628 | 0.0514 1040
680 | 85 | 6788 | 86 | 785 |54/4.00|1972.40 36 1868 | 702 | 2570 |209.96) 0.0428 | 1150
Current rating:
Values are valid upto 60Hz, assuming wind velodty of 0.6mis, an initial ambient temp. of 35°C due to the effect of solar radiation
and a conductor final lemp. of 80°C.
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