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A FldHez @ol AMHI e nAL 4
A48 ACSR(Aluminun conductor steel reinforced)
oln}, o] A& FAK-9 steel corest 1 FHE GUA
o] 300~600 sqmm?! 37Me] LZvlF Z(layer) o2
TA4He] A& conductor FEE  EHojglch olg}d
conductorol A} & 4FuolF M(wire)d #E& FE
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Agd DCAgu], R/Ro)E A= FH 8at
steel coresl]A] Zojutdke] zpdolt} Zodake] zh:
2 1) steel core®]*] #7]o18 ¥/ (hysteresis)# $+A
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Table 1. Dependence additional losses in modified and

standard conductors, %

Sort of the Current, A

Conductor 100 | 200 | 300 | 400 | 600 | 800 {1000!1200
ACM 400/51 [06|05(05/05|08(13|14}!13
ACM 330/143 | 06| 07]04|07!05]|09]|07103
AC 400/51 43| 47|52(58] 79112127 (127
AC 330/43 2312913656 77105111112

T3 34 ¢RUE F& e AxAe ¢R9FE
wire?] #AZel AFS WA Hed, dF9E wired
2 7ol 45 mm & ZIA wired ZrE FAHDL
15mm o|&tYd Aol ARvE wired AZFHY
B Avk oA 15~45mmE e dF6E 3
A% zZre 3-layer ACSROIME, 47 ulFe A Aol
oE 71AA Z=E nejdte HAY&HE HJiE F
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Y&AE Fol7l gt Aotge] A4e RASE
W i) AR =olE WiAEFeR U e
oo,

2-1 Xl&& B4317] 2t Al-wire2] &

A4S BA4E7] fsiE M2 OE B3] g8
"y &9 % 993 Alolg] AolE Folv el H
393l &, 2o ¢FuiE FEC) AN Ao
e wireE AMg3h= Zelth dEEW ¢E0lw9
Aol AU ZolrM wired] ZHast FHA Z9
GFuE wire®] FhAHA Frtolch o] AL W9
dFrEe AU FAM JdFez HAFi Hid
o3te steel coredlAe] ztde] i RA3e Ax) 3
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AN Aol ol FBE BAZHE UL e V)
Eol olajAolrct.
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o714, n : number of aluminium wire layers

m : number of layers

Sm ! total area of the cross section of the
m-layer (sq.m)

Wmn: number of lays on Im of the
m-layer length (1/m)

B= 2-10° A/m (a constant factor)

J. : economical current density (A/sq.m)

#¢ ° max. relative permeability of the

steel wires in longitudinal direction

o] 7o Iolo]AM9 AFUEE AR FAE
(permeability)& o712 71 94 & HoE 293R
g0 AreHEHe] ZHangle)2 FrlEted, ole
Zgte] #AHdol wEl & steeld] [B-HI F4o] b/
g =0 7] dEelch

Olaf Nigoll3] & 2(1)¢} 7189 &g A
21AA ANE F39 MFY  3-layer steel-
aluminum conductor®] AAE 319 R, “Irkutsk-cable
” plantol Al HEAAE AFd] REEF vinAF
L 3ty 71N AC400/61% AC330/432 M4 €
EEFolx, ACM400/513 ACM330/43L AMEA A
Z9 conductorgelrt. H2: AFE A} XEEF
B F2AQA EA(wired] 4 “n” & AP “d" )&
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vebd zoln), 159 @ F4& 29 19 A4 v
EhRch. E1& 50Hz9 F3, 20Te] R4 A
Faol 0 AMAA £43%E %2 YEd Aoz
AYPEH e AR A&, AFE conductors
ZERTY 9 16~114% A= ¥-71<E4(additional
loss)ol © WA velgdg & 4 Utk =2F e =
A(FYAR, FEFAM AFE conductor= DC
Age] 2% HE ZAF o|FR A& FugolA
A%E conductor2 7}E4AMOE ALEA] AYEA
S F 4~13% ZAg

Table 2. Construction of the modernized conductors and
their standard analogies

Aluminium part of the conductor
Sort of the Steel core
1st layer | 2nd layer| 3rd layer
conductor
n |{d, mm| n |d, mm{ n |d, mm| n |d, mm
ACM 400/51 [ 17| 2.00 (13} 405 j24| 311 | 7| 3.05
ACM 330/43117| 1.84 [13]| 372 |24| 285 | 7| 28
AC 400/51 |12 3.05 {18 3.05 |24] 305 | 7| 3.05
AC 330/43 [12| 28 |18 28 (24| 28 |7 | 28

Fig. 1. Cross section of (a) modernized and (b) standard

3-layer conductor.

2-2 H|X}4 steel core

Steel-aluminium conductorol M RFAEAIFE ZAA
2 4 Q& =g 7158 1YL steel cored HA
A E¥E low-magnetic steelZ AFE3l= Aol o]
7ASo] Fold] o] oprlsle Ful AYLHLS ¢F
nE Fo 5o 72§ AAE #BAIQe) FAH
o]d 4 Utk F, FFulE F9 Aol ol Pt
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olug}t #AAYe A% At} Steel corecdfAel F
AYege #HA4 AesHE A4dAe @i {carbon
stee) € AL ¢ Y= £ FHA, AY YA
AR dedM ZAAAel dr HAY 83 ¢
e Aon. oA FE23F  FH(nitrogen
stee) S 7} FtsAel ®e AREAN B dTd
ike] flmairh 2lAjotol e oly @ Aol 54
wmar ohzl AYAY AdAAE A GRTA
olzil ko] ge gl Folo] VAL HHLI AUt

AL A9l stainless steel AN wlRAHL
2 2"|1}o) E (austenite) FHE BHAANL LAHA
717] 98 AAE 4 02~05wt% AE ¥RE ¥F
Zo2r, RAAge] gol @AM zinc plating
# 2 R4y z=gol Yoot Yk 3L $3Y
o} steel core2M Azd FaAD @i FaF¢
7143, By 548 vehd zlolty, =¢ Age
ZAA AL 292 vehd ANYHM] Ak HE
o] met Zolg Uiz Yo, e 24944E
7Hdn dagen WEOAN wirel @AFRT o
F& Z5(200kg/sqmm7bAE g Bt ohel, 7
58 ZAAAA 98 Ax9 HELE9 d48FS
AR 7] B REAFY HHqR ALdS 3
= gAg4E Y AE F Uk

AYL&A 2ol golME, steel cored ALZOE
A Ao dBads FAAYL 15~20% TF
ZFaRold 4 9yl Wi disd ¥EHe 10~
159% 0F Eseld 4+ Aok
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Fig. 2. An influence of nitrogen contents on the
mechanical properties of nitrogen-alloyed steels,

Table 3. The physicomechanical characteristics of
nitrogen and carbonic steel,

Characteristic Nitrogen steel |Carbonic steel
Specific weight 77 78
Resistivity at 20T 0.8 0.2
Relative permeability 1 70~550
Thermal resistance 0.001 0,003

coefficient, 1/TC
Specific heat 5.1 36

Ultimate resistance 176~200 120130
Elastic modulus 205-10° 2 - 10°
Permissible 600 400
temperature, T

Coefficient of linear 15 16° 12 16°

thermal expansion 1/C
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