














Cross-Sectional

Areal(mm?) 400 500 630 800 1000 1200 1600 2000 2500
CONI(DCL:I?TOR Shape Circular Circular Circular Circular Circular Milliken Milliken Milliken Milliken
Diameter (mm) 23,45 26,4 30,25 34 39 43,5 49,5 56 63,5
Thickness of Conductor Screen (mm) 3,3 1,8 1,2 1,2 1,4 1,4 1,5 1,6 1,6
Thickness of Insulation (mm) 23 22 21 21 20 20 20 20 20
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2
Cu-Screen Cross-Sectional Area (mmz) 150 150 150 150 150 150 150 150 150
Thickness of Outer Sheath (mm) 3,6 3,6 3,7 3,8 3,8 4 4,2 4,6 4,9
Outer Diameter of Cable (mm) 93 91 92 96 99 105 112 119 128
Weight of Cable (kg/m) 10,3 10,9 12,1 14 16,1 18,3 22,4 26,8 32,8
Max. DG Cu Conductor Resistance 0,047 0,0366  0,0283  0,0221 0,0176  0,0151 0,0113 0,009 0,0072
at 20°C (ohm/km)
Capacitance (uF/km) 0,139 0,143 0,156 0,168 0,191 0,209 0,229 0,252 0,277
Inductance (mH/km) 0,462 0,434 0,408 0,394 0,375 0,365 0,352 0,339 0,33
Cross-Sectional
Ivealinm) 400 500 630 800 1000 1200 1600 2000 2500
CONDUCTOR Shape Circular Circular Circular Circular Circular Milliken Milliken Milliken Milliken
(Al)
Diameter (mm) 24,25 27,4 30,6 34,8 39 43,5 50,2 56,5 63,5
Max. DC Al Conductor Resistance 0,0778  0,0605  0,0469  0,0367 00291 00247 0018 00149  0,0127
at 20°C (ohm/km)
Weight of Cable (kg/m) 8,1 8 8,2 9,1 9,9 11,1 12,8 14,7 17
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127/220 (245) KV

XLPE Insulated with Cu Wire +Lead Sheath

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR
Cross-Sectional Area (mm?) 400 500 630 800 1000 1200 1600 2000 2500
Direct-buried 700 799 915 1032 1151 1325 1478 1633 1788
4
Pipe 696 784 898 1016 1136 1312 1468 1630 1793
Trefoil 780 897 1034 1175 1322 1561 1762 1967 2174
In Air
Flat (S=3D) 930 1081 1264 1450 1647 1921 2187 2461 2746
HDPE pipe diameter = 2D
ALUMINIUM CONDUCTOR
Cross-Sectional Area ( mm? ) 400 500 630 800 1000 1200 1600 2000 2500
Direct-buried 549 630 723 826 931 1047 1203 1344 1485
4
Pipe 538 619 710 812 919 1036 1195 1341 1487
Trefoil 614 712 822 948 1078 1238 1444 1632 1826
In Air
Flat (S=3D) 732 856 1001 1162 1330 1517 1779 2022 2277

HDPE pipe diameter = 2D
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Cross-Sectional

[ (G 400 500 630 800 1000 1200 1600 2000 2500
CONI(Jcl:I?TOR Shape Circular Circular Circular Circular Circular Milliken Milliken Milliken Milliken
Diameter (mm) 23,45 26,4 30,25 34 39 43,5 49,5 56 62
Thickness of Conductor Screen (mm) 3,3 1,8 1,2 1,2 1,4 1,4 1,5 1,6 1,6
Thickness of Insulation (mm) 23 22 21 21 20 20 20 20 20
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2
Cu-Screen Cross-Sectional Area (mmz) 150 150 150 150 150 150 150 150 150
Thickness of Lead Sheath (mm) 2,5 2,5 2,5 2,6 2,7 2,8 2,9 3,2 3,2
Thickness of Outer Sheath (mm) 3,8 3,8 3,8 4 4 4,2 4,4 4,8 51
Outer Diameter of Cable (mm) 98 96 97 101 104 110 117 125 134
Weight of Cable (kg/m) 18,3 18,7 19,9 22,6 25 28,1 33,5 39,1 46,8
Max. DC Cu Conductor Resistance 0,047 00366 00283 00221 00176 00151 00113 0,009 0,0072
at 20°C (ohm/km)
Capacitance (uF/km) 0,139 0,143 0,156 0,166 0,191 0,209 0,229 0,252 0,277
Inductance (mH/km) 0,472 0,444 0,418 0,403 0,383 0,372 0,359 0,347 0,337
Cross-Sectional 400 500 630 800 1000 1200 1600 2000 2500
Area (mm?)
CONDUCTOR Shape Circular Circular Circular Circular Circular ~ Milliken Milliken Milliken Milliken
(A1)
Diameter (mm) 24,25 27,4 30,6 34,8 39 435 50,2 56 63,5
Max. DC Al Conductor Resistance 00778 00605 00469 00367 00291 00247 00186 00149 00127
at 20°C (ohm/km)
Weight of Cable (kg/m) 16,2 16 16,2 17,8 18,8 20,8 24,1 26,9 31,1
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127/220 (245) kV

XLPE Insulated with Lead Sheath

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR
Cross-Sectional Area ( mmz) 400 500 630 800 1000 1200 1600 2000 2500
Direct-buried 697 797 911 1028 1147 1325 1479 1634 1792
4
Pipe 682 780 893 1010 1131 1310 1467 1628 1795
Trefoil 775 890 1026 1166 1311 1559 1760 1967 2182
In Air
Flat (S=3D) 926 1076 1259 1444 1641 1931 2198 2474 2781
HDPE pipe diameter = 2D
ALUMINIUM CONDUCTOR
Cross-Sectional Area ( mm? ) 400 500 630 800 1000 1200 1600 2000 2500
Direct-buried 546 628 720 822 927 1047 1204 1345 1482
|4
Pipe 535 615 706 808 914 1035 1195 1340 1483
Trefoil 609 706 816 941 1071 1238 1447 1634 1819
In Air
Flat (S=3D) 729 852 996 1157 1326 1525 1794 2035 2273

HDPE pipe diameter = 2D
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Cross-Sectional

/e (G 400 500 630 800 1000 1200 1600 2000 2500
CONz;:l():TOR Shape Circular Circular Circular Circular Circular Milliken Milliken Milliken Milliken
Diameter (mm) 23,45 26,4 30,25 34 39 43,5 49,5 56 63,5
Thickness of Conductor Screen (mm) 3,3 1,8 1,2 1,2 1,4 1,4 1,5 1,6 1,6
Thickness of Insulation (mm) 23 22 21 21 20 20 20 20 20
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2
Thickness of Lead Sheath (mm) 3 3 3 3,1 3,2 3,3 3,4 3,8 4
Thickness of Outer Sheath (mm) 3,7 3,7 3,8 3,9 4 4.1 4,3 4,7 5
Outer Diameter of Cable (mm) 95 93 94 98 102 107 114 123 131
Weight of Cable (kg/m) 18 18,4 19,6 22,3 25,2 28,2 33,4 40,3 48,2
gﬂtz"d%c(;‘:nﬁfm”;’“d°r Resistance 0047 00366 00283 00221 00176 00151 00113 0009 00072
Capacitance (uF/km) 0,139 0,143 0,156 0,168 0,191 0,209 0,229 0,252 0,277
Inductance (mH/km) 0,465 0,440 0,413 0,397 0,377 0,365 0,353 0,343 0,333
C’Zf:;s(er::%“a' 400 500 630 800 1000 1200 1600 2000 2500
CONDUCTOR Shape Circular Circular Circular Circular Circular ~ Milliken Milliken Milliken Miliken
(AI)
Diameter (mm) 24,25 27,4 30,6 34,8 39 43,5 50,2 56,5 63,5
Ntlzxdt’[c):c(ﬁl C/i“d)UCtor Resistance 00778 00605 00469 00367 00291 00247 00186 00149 00127
ai onm/Km,
Weight of Cable (kg/m) 15,9 15,6 15,8 17,5 18,8 21 24 28,1 32,5
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190/330 (362) kV

XLPE Insulated with Cu Wire + Al Tape

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500
Direct-buried 1013 1128 1298 1447 1596 1746
| 4
Pipe 1000 1117 1287 1441 1593 1751
Trefoil 1157 1298 1529 1724 1921 2122
In Air
Flat (S=3D) 1402 1596 1859 2113 2384 2659
HDPE pipe diameter = 2D
ALUMINIUM CONDUCTOR
Cross-Sectional Area ( mm?) 800 1000 1200 1600 2000 2500
Direct-buried 809 913 1025 1177 1313 1450
Pipe 800 903 1017 1172 1310 1453
Trefoil 932 1058 1212 1412 1593 1782
In Air
Flat (S=3D) 1123 1289 1468 1719 1959 2205

HDPE pipe diameter = 2D
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Cross-Sectional

Areal(mm?) 800 1000 1200 1600 2000 2500
CONI(:::L::):TOR Shape Circular Circular Milliken Milliken Milliken Milliken
Diameter (mm) 34 39 43,5 49,5 56 63,5
Thickness of Conductor Screen (mm) 1,2 1,4 1,4 1,5 1,6 1,6
Thickness of Insulation (mm) 28 27 27 27 26 26
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2
Cu-Screen Cross-Sectional Area (mmz) 185 185 185 185 185 185
Thickness of Outer Sheath (mm) 4,3 4,3 4,5 4,7 5 5,3
Outer Diameter of Cable (mm) 111 114 120 127 132 141
Weight of Cable (kg/m) 16,6 18,8 21,3 25,2 29,4 35,6

Max. DC Cu Conductor Resistance
at 20°C (ohm/km)

Capacitance (uF/km) 0,138 0,155 0,168 0,183 0,206 0,227

0,0221 0,0176 0,0151 0,0113 0,009 0,0072

Inductance (mH/km) 0,425 0,402 0,039 0,375 0,358 0,346

Cross-Sectional

Area (mm?) 800 1000 1200 1600 2000 2500
CONDUCTOR Shape Circular Circular  Milliken Milliken Milliken Milliken
(Al)
Diameter (mm) 34,8 39 43,5 50,2 56,5 63,5

Max. DC Al Conductor Resistance

at 20°C (ohm/km) 0,0367 0,0291 0,0247 0,0186 0,0149 0,0127

Weight of Cable (kg/m) 11,7 12,3 13,8 15,7 17,2 19,9
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190/330 (362) kV

XLPE Insulated with Cu Wire +Lead Sheath

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR
Cross-Sectional Area ( mm?) 800 1000 1200 1600 2000 2500
Direct-buried 1018 1135 1306 1457 1607 1758
| 4
Pipe 1008 1127 1299 1454 1608 1767
Trefoil 171 1316 1548 1747 1947 2151
In Air
Flat (S=3D) 1412 1608 1876 2130 2403 2679

HDPE pipe diameter = 2D

ALUMINIUM CONDUCTOR
Cross-Sectional Area ( mmz) 800 1000 1200 1600 2000 2500
Direct-buried 814 918 1032 1185 1322 1459
4
Pipe 806 911 1026 1183 1323 1466
Trefoil 943 1071 1227 1429 1614 1804
In Air
Flat (S=3D) 1131 1299 1479 1732 1974 2221

HDPE pipe diameter = 2D
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Cross-Sectional

[ (G 800 1000 1200 1600 2000 2500
CONI()cl'::):TOR Shape Circular Circular Milliken Milliken Milliken Milliken
Diameter (mm) 34 39 43,5 49,5 56 63,5
Thickness of Conductor Screen (mm) 1,2 1,4 1,4 1,5 1,6 1,6
Thickness of Insulation (mm) 28 27 27 27 26 26
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2
Cu-Screen Cross-Sectional Area (mm?) 185 185 185 185 185 185
Thickness of Lead Sheath (mm) 2,8 2,9 3 3,2 3,2 3,2
Thickness of Outer Sheath (mm) 4,5 4,5 4,7 4,9 52 55
Outer Diameter of Cable (mm) 116 120 126 133 141 147
Weight of Cable (kg/m) 27,3 30,2 33,6 39,3 44,6 51
Max. DC Cu Conductor Resistance
at 20°C (ohm/km) 0,0221 0,0176 0,0151 0,0113 0,009 0,0072
Capacitance (uF/km) 0,138 0,155 0,168 0,183 0,206 0,227
Inductance (mH/km) 0,432 0,411 0,399 0,373 0,367 0,355
Cross-Sectional 800 1000 1200 1600 2000 2500
Area (mm?)
CONDUCTOR Shape Circular Circular  Milliken Milliken Milliken Milliken
(Al)
Diameter (mm) 34,8 39 43,5 50,2 56 63,5
Max. DC Al Conductor Resistance 00367 00201 00247 00186 00149 00127
at 20°C (ohm/km)
Weight of Cable (kg/m) 22,9 23,7 26,1 29,8 31,7 35,3
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190/330 (362) kV

XLPE Insulated with Lead Sheath

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500
Direct-buried 1016 1131 1302 1452 1605 1755
| 4
Pipe 1005 1121 1292 1448 1606 1764
Trefoil 1165 1308 1540 1738 1943 2145
In Air
Flat (S=3D) 1408 1603 1868 2125 2407 2676
HDPE pipe diameter = 2D
ALUMINIUM CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500
Direct-buried 810 915 1029 1181 1322 1460
| 4
Pipe 801 906 1020 1178 1321 1467
Trefoil 933 1066 1221 1423 1611 1806
In Air
Flat (S=3D) 1121 1295 1475 1728 1978 2230

HDPE pipe diameter = 2D
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Cross-Sectional

Area (mm?) 800 1000 1200 1600 2000 2500
CON(DCL:"():TOR Shape Circular Circular  Milliken Milliken Milliken Milliken
Diameter (mm) 34 39 43,5 49,5 56 63,5
Thickness of Conductor Screen (mm) 12 1.4 1.4 1,5 1,6 1,6
Thickness of Insulation (mm) 28 27 27 27 26 26
Thickness of Insulation Screen (mm) 12 1,2 1,2 1,2 12 12
Thickness of Lead Sheath (mm) 3,5 36 37 3.9 41 44
. 4,4 4,5 4,6 4,8 52 55
Thickness of Outer Sheath (mm)
Outer Diameter of Cable (mm) 114 118 123 130 136 146
Weight of Cable (kg/m) 27,6 30,6 34,1 39,8 45,6 54,4
Max. DC Cu Conductor Resistance 0,0221 0,0176 0,0151 0,0113 0,009 0,0072
at 20°C (ohm/km)
Capacitance (uF/km) 0,138 0,155 0,168 0,183 0,206 0,227
Inductance (mH/km) 0,427 0,407 0,394 0,38 0,364 0,353
°";f:;s(;°,‘:;)"a' 800 1000 1200 1600 2000 2500
CONDUCTOR Shape Circular Gircular Milliken Milliken Milliken Milliken
(A1)
Diameter (mm) 34,8 39 43,5 50,2 56,5 63,5
Max. DC Al Conductor Resistance 0,0367 00291 00247 0018 00149 0,127
at 20°C (ohm/km)
Weight of Cable (kg/m) 22,8 24,1 26,6 30,4 33,4 38,7
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220/380 (420) kV

XLPE Insulated with Cu Wire +Al Tape

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500 3000
Direct-buried 1006 1120 1287 1434 1583 1730 2004
| 4
Pipe 996 1110 1277 1428 1582 1737 2021
Trefoil 1153 1293 1521 1715 1911 2111 2457
In Air
Flat (S=3D) 1387 1586 1853 2105 2367 2640 3116
HDPE pipe diameter = 2D
ALUMINIUM CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500 3000
Direct-buried 806 906 1017 1166 1302 1436 1640
| 4
Pipe 795 897 1008 1161 1301 1440 1652
Trefoil 928 1054 1214 1405 1585 1772 2038
In Air
Flat (S=3D) 1111 1281 1463 1712 1945 2189 2542

HDPE pipe diameter = 2D
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Cross-Sectional

Aveal(mm?) 800 1000 1200 1600 2000 2500 3000
CONI(:::L::):TOR Shape Circular Circular Milliken Milliken Milliken Milliken Milliken
Diameter (mm) 34 39 43,5 49,5 56 63,5 71
Thickness of Conductor Screen (mm) 1,8 1,4 1,4 1,5 1,6 1,6 1,6
Thickness of Insulation (mm) 30 28 27 27 27 27 27
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2 1,2
Cu-Screen Cross-Sectional Area (mmz) 185 185 185 185 185 185 185
Thickness of Outer Sheath (mm) 4,4 4,4 4,5 4,7 51 5,3 5,6
Outer Diameter of Cable (mm) 116 117 120 127 134 143 152
Weight of Cable (kg/m) 17,6 19,2 21,3 25,4 29,9 36 42,7
Max. DC Cu Conductor Resistance 00221 00176 00151 00113 0009 00072 0,006
at 20°C (ohm/km)
Capacitance (uF/km) 0,135 0,151 0,168 0,182 0,2 0,22 0,241
Inductance (mH/km) 0,433 0,405 0,39 0,375 0,362 0,349 0,336
Cross-Sectional 800 1000 1200 1600 2000 2500 3000
Area (mm?)
CONDUCTOR Shape Circular Circular Milliken Milliken Milliken Milliken Milliken
(A1)
Diameter (mm) 34,8 39 43,5 50,2 56,5 63,5 7
Max. DC Al Conductor Resistance 00367 00291 00247 00186 00149 00127  0,0099
at 20°C (ohm/km)
Weight of Cable (kg/m) 12,7 12,7 13,8 15,9 17,7 20,3 23,4
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220/380 (420) kV

XLPE Insulated with Cu Wire +Lead Sheath

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500 3000
Direct-buried 1011 1126 1295 1444 1592 1801 2017
Pipe 1003 1199 1289 1441 1595 1812 2039
Trefoil 1166 1310 1539 1737 1936 2205 2490
In Air
Flat (S=3D) 1396 1597 1867 2121 2388 2743 3138
HDPE pipe diameter = 2D
ALUMINIUM CONDUCTOR
Cross-Sectional Area ( mmz) 800 1000 1200 1600 2000 2500 3000
Direct-buried 808 911 1023 1174 1310 1446 1651
Pipe 802 904 1018 1172 1311 1453 1668
Trefoil 938 1066 1220 1422 1604 1793 2062
In Air
Flat (S=3D) 1118 1290 1474 1725 1963 2204 2558

HDPE pipe diameter = 2D
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Shape Circular Circular Milliken Milliken Milliken Milliken Milliken

Diameter (mm) 34 39 43,5 49,5 56 63,5 71
Thickness of Conductor Screen (mm) 1,8 1,4 1,4 1,5 1,6 1,6 1,6
Thickness of Insulation (mm) 30 28 27 27 27 27 27
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2 1,2
Cu-Screen Cross-Sectional Area (mmz) 185 185 185 185 185 185 185
Thickness of Lead Sheath (mm) 2,9 2,9 3 3,2 3,2 3,2 3,2
Thickness of Outer Sheath (mm) 4,6 4,6 4,7 4,9 53 55 5,8
Outer Diameter of Cable (mm) 122 122 126 133 141 149 158
Weight of Cable (kg/m) 29,1 30,8 33,6 39,3 44,6 51,7 60
2132"60%0(0?1;%:;’”"“ Resistance 00221 00176 00151 00113 0009 00072 0,006
Capacitance (pF/km) 0,135 0,151 0,168 0,182 0,2 0,22 0,241
Inductance (mH/km) 0,442 0,415 0,399 0,384 0,37 0,351 0,344

Shape Circular Circular Milliken Milliken Milliken Milliken Milliken
Diameter (mm) 34,8 39 435 50,2 56,5 63,5 71
ﬁ?xao%(i é‘:]'nc]’/‘l’(rr‘:)“d°' Resistance 00367 00201 00247 00186 00149 00127  0,0099
Weight of Cable (kg/m) 24,7 24,2 26,1 29,9 32,4 36 40,7
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220/380 (420) kV

XLPE Insulated with Lead Sheath

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500 3000
'Direct-buried 1009 1124 1292 1440 1589 1798 2015
4
Pipe 1000 1115 1283 1437 1590 1808 2036
Trefoil 1161 1303 1532 1729 1929 2200 2487
In Air
Flat (S=3D) 1392 1593 1862 2116 2382 2738 3138

HDPE pipe diameter = 2D

ALUMINIUM CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500 3000
Direct-buried 805 909 1021 1170 1307 1444 1649
| 4
Pipe 799 901 1013 1167 1308 1451 1666
Trefoil 934 1061 1214 1415 1599 1789 2060
In Air
Flat (S=3D) 1115 1287 1471 1721 1957 2203 2560

HDPE pipe diameter = 2D
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Cross-Sectional

Areal(mm) 800 1000 1200 1600 2000 2500 3000
CON%’?TOR Shape Circular Circular  Milliken Milliken Milliken Milliken Milliken

Diameter (mm) 34 39 43,5 49,5 56 63,5 71
Thickness of Conductor Screen (mm) 1,8 1,4 1,4 1,5 1,6 1,6 1,6
Thickness of Insulation (mm) 30 28 27 27 27 27 27
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2 1,2
Thickness of Lead Sheath (mm) 3,7 3,7 3,7 3,9 4,2 4,4 47
Thickness of Outer Sheath (mm) 4,6 4,6 4,6 4,9 5,2 55 5,8
Outer Diameter of Cable (mm) 120 120 123 131 138 148 158
Weight of Cable (kg/m) 29,9 31,6 341 39,9 46,7 55,1 65,3
zﬂtazxdo%o(oi‘;n%’r:)d“mr Resistance 00221 00176 00151 00113 0009 00072 0,006
Capacitance (uF/km) 0,135 0,151 0,168 0,182 0,2 0,22 0,241
Inductance (mH/km) 0,438 0,411 0,394 0,38 0,364 0,355 0,343

c“l’\sr:'as(‘:“"r‘:%“a' 800 1000 1200 1600 2000 2500 3000

CONDUCTOR Shape Circular Circular  Milliken Milliken Milliken Milliken Milliken
(Al)

Diameter (mm) 34,8 39 43,5 50,2 56,5 63,5 71
Max. DC Al Condugtor Resistance 00367 00291 00247 0018 00149 00127  0,0099
at 20°C (ohm/km)
Weight of Cable (kg/m) 22,8 25,1 26,6 30,6 34,5 39,4 40,7
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290/500 (550) kV

XLPE Insulated with Cu Wire + Al Tape

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR
Cross-Sectional Area ( mm?) 800 1000 1200 1600 2000 2500 3000
Direct-buried 983 1095 1255 1354 1537 1754 1933
Pipe 979 1093 1253 1355 1543 1772 1956
Trefoil 1139 1280 1498 1637 1877 2168 2394
In Air
Flat (S=3D) 1348 1531 1788 1982 2289 2664 2989
HDPE pipe diameter = 2D
ALUMINIUM CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500 3000
Direct-buried 785 885 991 1118 1269 1399 1597
Pipe 782 883 990 1118 1274 1409 1614
Trefoil 915 1041 1186 1359 1560 1741 2004
In Air
Flat (S=3D) 1079 1236 1412 1635 1897 2122 2470

HDPE pipe diameter = 2D
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Cross-Sectional

800 1000 1200 1600 2000 2500 3000
Area (mm?)
CONI(:)CU‘)"’TOR Shape Circular Circular ~ Milliken Milliken Milliken Milliken Milliken
u
Diameter (mm) 34 39 43,5 49,5 56 63,5 71
Thickness of Conductor Screen (mm) 3 2,4 2,7 2 1,6 1,6 1,6
Thickness of Insulation (mm) 33 33 31 30 30 30 30
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2 1,2
Cu-Screen Cross-Sectional Area (m m2) 185 185 185 185 185 185 185
Thickness of Outer Sheath (mm) 4,7 4,8 4,8 4,9 53 5,6 58
Outer Diameter of Cable (mm) 130 134 136 139 147 155 162
Weight of Cable (kg/m) 19,3 21,7 23,5 27 31,7 37,6 43,8
Max. DC Cu Conductor Resistance 00221 00176 00151 00113 0009 00072 0,006
at 20°C (ohm/km)
Capacitance (uF/km) 0,132 0,14 0,158 0,172 0,187 0,204 0,219
Inductance (mH/km) 0,456 0,434 0,415 0,394 0,379 0,365 0,354
Cross-Sectional 800 1000 1200 1600 2000 2500 3000
Area (mm?)
CONDUCTOR Shape Circular Circular Milliken Milliken Milliken Milliken Milliken
(A1)
Diameter (mm) 34,8 39 43,5 50,2 56,5 63,5 71
Max. DC Al Conductor Resistance 00367 00291 00247 0018 00149 00127  0,0099
at 20°C (ohm/km)
Weight of Cable (kg/m) 14,5 15,4 16,2 17,6 19,3 21,9 24,5
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290/500 (550) kV

XLPE Insulated with Cu Wire +Lead Sheath

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500 3000
Direct-buried 989 1102 999 1363 1547 1757 1945
Pipe 987 1102 998 1367 1557 1775 1973
Trefoil 1151 1294 1198 1655 1898 2172 2422
In Air
Flat (S=3D) 1356 1540 1421 1991 2303 2666 3006
HDPE pipe diameter = 2D
ALUMINIUM CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500 3000
Direct-buried 789 891 1263 1126 1277 1408 1607
Pipe 787 891 1264 1129 1284 1421 1628
Trefoil 925 1051 1513 1374 1577 1759 2025
In Air
Flat (S=3D) 1085 1244 1800 1646 1904 2134 2485

HDPE pipe diameter = 2D
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Cross-Sectional

Area (mm?) 800 1000 1200 1600 2000 2500 3000
CONI(%;':J?TOR Shape Circular Circular Milliken Milliken Milliken Milliken Milliken
Diameter (mm) 34 39 43,5 49,5 56 63,5 71
Thickness of Conductor Screen (mm) 3 2,4 2,7 2 1,6 1,6 1,6
Thickness of Insulation (mm) 33 33 31 30 30 30 30
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2 1,2
Cu-Screen Cross-Sectional Area (m m2) 185 185 185 185 185 185 185
Thickness of Lead Sheath (mm) 3,2 3,2 3,2 3,2 3,2 3,2 3,2
Thickness of Outer Sheath (mm) 4,9 5 5 5,1 55 5,8 6
Outer Diameter of Cable (mm) 137 141 142 145 153 161 168
Weight of Cable (kg/m) 33,6 36,4 38,4 42,3 47,7 54,6 61,5
Max. DG Cu Conductor Resistance 00221 00176 00151 00113 0009 00072 0,006
at 20°C (ohm/km)
Capacitance (uF/km) 0,132 0,14 0,158 0,172 0,187 0,204 0,219
Inductance (mH/km) 0,465 0,443 0,424 0,402 0,388 0,373 0,361
Cross-Sectional 800 1000 1200 1600 2000 2500 3000
Area (mm?)
CONDUCTOR Shape Circular Circular Milliken Milliken Milliken Milliken Milliken
(AI)
Diameter (mm) 34,8 39 43,5 50,2 56,5 63,5 71
Max. DC Al Conductor Resistance 00367 00291 00247 0018 00149 00127  0,0099
at 20°C (ohm/km)
Weight of Cable (kg/m) 28,8 30,1 31,2 32,9 35,3 38,9 42,2
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290/500 (530) kV

XLPE Insulated with Lead Sheath

Continuous Current Rating for Single Circuit (A)

COPPER CONDUCTOR

Cross-Sectional Area ( mm?) 800 1000 1200 1600 2000 2500 3000
Direct-buried 986 1099 1260 1359 1545 1755 1944
| 4
Pipe 984 1099 1260 1362 1554 1772 1972
Trefoil 1146 1289 1507 1648 1893 2168 2419
In Air
Flat (S=3D) 1353 1536 1795 1986 2299 2664 3004
HDPE pipe diameter = 2D
ALUMINIUM CONDUCTOR
Cross-Sectional Area (mm?) 800 1000 1200 1600 2000 2500 3000
Direct-buried 787 889 995 1123 1276 1406 1606
| 4
Pipe 785 888 995 1125 1283 1419 1628
Trefoil 920 1047 1193 1368 1573 1756 2023
In Air
Flat (S=3D) 1082 1241 1417 1641 1901 2133 2483

HDPE pipe diameter = 2D
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Cross-Sectional

e () 800 1000 1200 1600 2000 2500 3000
CONI(DCU?TOR Shape Circular Circular Milliken Milliken Milliken Milliken Milliken
u|
Diameter (mm) 34 39 43,5 49,5 56 63,5 71
Thickness of Conductor Screen (mm) 3 2,4 2,7 2 1,6 1,6 1,6
Thickness of Insulation (mm) 33 33 31 30 30 30 30
Thickness of Insulation Screen (mm) 1,2 1,2 1,2 1,2 1,2 1,2 1,2
Cross-Sectional Area (mm?) 3,7 3,8 3,8 3,9 4,3 4,5 47
Thickness of Outer Sheath (mm) 4,8 4,9 4,9 51 55 57 6
Outer Diameter of Cable (mm) 134 138 140 143 151 160 168
Weight of Cable (kg/m) 33,5 36,8 38,9 43,3 50,9 59 67,4
Max. DC Cu Conductor Resistance 00221 00176 00151 00113 0009 00072 0,006
at 20°C (ohm/km)
Capacitance (uF/km) 0,132 0,14 0,158 0,172 0,187 0,204 0,219
Inductance (mH/km) 0,461 0,44 0,42 0,399 0,386 0,371 0,360
Cross-Sectional 800 1000 1200 1600 2000 2500 3000
Area (mm?)
CONDUCTOR Shape Circular Circular Milliken Milliken Milliken Milliken Milliken
(A])
Diameter (mm) 34,8 39 43,5 50,2 56,5 63,5 71
Max. DC Al Conductor Resistance 00367 00291 00247 0018 00149 00127  0,0099
at 20°C (ohm/km)
Weight of Cable (kg/m) 28,8 30,5 31,6 34 38,4 43,3 48,1
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170 Quality Gontrol

High and Extra High Voltage Cable production requires
highest possible precision at manufacturing stage, similar
capable Quality Control experience and equipments in
order to achieve best quality.

Being aware of this fact Demirer Kablo gives utmost
importance to Quality Control, therefore continuously
making remarkable investments to state of the art testing
equipments as well as following up of new technologies
and keeping Q.C. personnel highly trained.

High quality raw material is the prerequisite for high quality
finish product therefore Demirer kablo uses only reputable
suppliers.

Some of our Quality Control Equipments and their
purpose are listed below in three Categories:

1.Quality Control Equipments:

@ CSS2 Cleanliness Scanning System which detects
any particulars prior to extrusion (x-head), warns, and
keeps image of the particular.

© Sikora X-Ray 8000 Wall thickness measuring device
scans hot wall thicknesses and eccentricity of three layer
and warns if tolerance exceeded.

@® IPEC Ultrasense - Ultrasound Flaw Detection
detects any bubble or protrusion penetration, measures
cold wall thicknesses of three layers, warns if tolerances
exceeded and keep log for future checking.

0@ Sikora X-Y Diameter Gauge measures cold diameter
from both axis.

<k DEMIRER KABLO
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Quality Control

2. High Voltage Test Equipment

© 1.050 kV - 22.500 kVA AC Test System capable of O Impulse Test System S
I. Long term High Voltage Tests 1.400 kV — 42 kd Lightning Impulse
Il. System Type Tests I. Lightning Impulse Voltage Tests
Ill. AC Step Voltage Tests

@ 150 kV - 125 kVA AC Dielectric Test Set

© Impulse Test System I. Long Term Voltage Tests

2.400 kV - 120 kJ Lightning Impulse - Il. Type Tests
1.540, + 1.050 Switching Impulse

I. Lightning & Switching Impulse Voltage Tests © 525kV -3 kW DC Test System

I. DC Voltage Tests
© 500 kV - 20.000 kVA AC Resonant Test System Il. Site Tests
Partial Discharge Dedector . .
I. High Voltage Tests @ Schering Bridge

[. Tan Measurement
[l. Capacitance Measurement

Il. Partial Discharge Tests

© 350 kV - 4.000 kVA AC Resonant Test System
Partial Discharge Dedector
I. High Voltage Tests
Il. Partial Discharge Tests

@© Cable Heating Test System
I. Heating Cycle Voltage Test
[l. Water Penetration Tests
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Quality Control

3. Non-Electrical Test Equipment

©® Moisture Content (two spaces) Measuring Device
I. Insulation and SC materials moisture content measurement

@ Fourier Transform Infrared Spectrometer (FTIR)
I. Spectral Analysis of Insulation and Sheath materials

©® Thermogravimetric Analyzer (TGA)
I. Insulation and sheath materials
By product concentration
oIT
Carbon Black Measurements

® Thermal Analysis Equipment & DSC
I. Insulation, sheath and various materials
Thermal Analysis
Melting Point Measurements

©® Digital Microohm-meter
|. DC Resistance Measurement

@ Optical Thickness Measuring Systems
I. Thickness Measurement

@ Flame Spread Test Cell
I. Flame Spread Test

@ Smoke Density Test Room
I. Smoke Density Test

© Universal Test System
I. Tensile strength and elongation measurements
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130 Gable Accessories

@ Straight and Insulated Joints.

@ Porcelain and Composite type of Outdoor Terminations.

@ GIS and Transformer Terminations(oil-type and dry-type)

@ Link Boxes for Direct Earthing and Cross-Bonding Connections.
@ DTS (Distributed Temperature Sensing) Systems with integrated

optical fibre in metallic tube or with seperated FO cable fixed
over power cables.
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Site Services

Underground power cable lines are installed com-
monly inside modernized cities due toexistence of
highway crossings, bridges and many sophisticated
buildings. Underground power cable installation
enables non-disturbance of existing structures. XLPE
power cable technology provides a long-term reliable
system which does not require maintenance.

DEMIRER KABLO well trained technical team is
capable of organizing, carrying out and performing

the tests of all kinds of HV XLPE cable projects
between 60 kV and 400 kV allaround the world.

Our Services

1) Supply and installation of XLPE underground

2) Supply and installation of power cable accessories
3) System design of power cable & FO cable systems
4) Project management.

5) Power cable installation civil works

6) Installation of power cable accessories, supervi-
sion, testing & commissioning

7) Fault location & cable repair

8) Training of customer personnel
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190 Gable System Configurations

Both-End Bonding

Cable Terminations

Cable Terminations

This system is mostly designed for short
length of circuits. A current continuously flows
on the metallic screen because both ends are
earthed.

Direct

Direct

It will automatically reduce the current carrying Earthing ~ ~ /T T T T T T T TS Earthing
capacity in the conductor of cable while it ) Conductor Metallic Screen
provides no touching voltage at both ends. A
This is a common method for the short lengths {;‘O‘Tt“a‘z&:
of open switchyards and transformer circuits.
> L(m)
/ (Distance)

Single-Point Bonding

Direct Earthing

This system is designed to prevent circulation
currents on the metallic screen of the cable.
This increases current carrying capacity of the
cable directly. Induced voltage over metallic

Cable Terminations

Direct Earthing

Direct Earthing

Cable Terminations
SVLUs

screen on the cable is proportionalto the cable Earthing T 7 _____________
Iength and the current passing through the Conductor Metallic Screen Parallel Earthing
Conductor
conductor. Single-Point Bonding Method can Induced E(V)
nauce
only be used for limited route lengths. Maxi- Voltage
mum length is limited by the screen voltage
induced at the open end (SVL side).
P L(m)
(Distance)

Direct Earthing
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Cross Bonding

Direct Earthing

Cross-Bonding Method is commonly used for
long lengths of circuits to balance the
Impedances of the phases for flat formation
and to minimize the induced voltages occured

Cable Terminations

Cable Terminations

SVL

R N e i U J7, =
P ——— — 11— " .
= I 7 Direct

on the metallic screens of the cables at the Direct N
same time Earthing N Earthing
: Conductor Metallic
Minor Section | Minor Section | Minor Section Screen
Transposition equalizes the impedances while B Minor Section N
the cross-bonding connections made in the B o
link boxes minimize the induced voltages.
A current flowsthrough the metallic sheath Induced T/)
connections, but no significant current flows Voltage
through the screens. | |
| |
Direct Earthing I Cross-bonding I Direct Earthing
oint | points | point
’ ' | > L(m)
oI
UE ‘ {3 {3 | PEenee
4—/><—>
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Head Office

: Barbaros Bulvari 59 Preveze Han
34353 Besiktas - istanbul / TURKEY

Tel : +90 (212) 261 51 63 Pbx

Telefax : +90 (212) 258 16 56

e-mail :export@masscable.com

www.masscable.com
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