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APPENDIX

Wire Gauges

Weight of :
Gauge System Diameter Cross-sectional area cogper ;,I\{Jerlr%muor:

AW.G S.W.G mm mil mm? sq.mil cm kg/km kg/km
6/0 . 14.732 580 170.5 264200 336400 1515 460.2
5/0 . 13.119 516.5 135.2 209500 266800 1202 365.0

. 7/0 12.700 500 126.7 196400 250000 1126 342.0
. 6/0 11.786 464 109.1 169100 215300 969.6 294.6
4/0 . 11.684 460 107.2 166200 211600 953.2 289.5
. 5/0 10.973 432 94.56 146600 186600 840.6 2553
3/0 . 10.404 409.6 85.01 131800 167800 755.8 229.5
. 4/0 10.160 400 81.07 125700 160000 720.7 218.9
. 3/0 9.449 372 70.12 108700 138400 623.4 189.3
2/0 . 9.266 364.8 67.43 104500 133100 599.5 182.1
. 2/0 8.839 348 61.36 95110 121100 545.5 165.7
0 . 8.252 324.9 53.49 82910 105600 475.5 144.4
. 0 8.230 324 53.19 82450 105000 472.9 143.6
. 1 7.620 300 45.60 70690 90000 405.4 123.1
1 . 7.348 289.3 42.41 65730 83690 377.0 114.5
d 2 7.011 276 38.60 59830 76180 343.2 104.2
2 . 6.544 257.6 33.63 52120 66370 299.0 90.80
. 3 6.401 252 32.18 49880 63500 286.1 86.88
. 4 5.893 232 27.27 42270 53820 242.4 73.63
3 . 5.827 229.4 26.66 41330 52620 237.0 71.99
° 5 5.385 212 22.77 35300 44940 202.4 61.49
4 . 5.189 204.3 21.15 32780 41730 188.0 57.10
. 6 4.877 192 18.68 28950 36860 166.1 50.43
5 . 4.621 181.9 16.77 26000 33100 149.1 45.28
. 7 4.470 176 15.69 24320 30970 139.5 42.37
6 . 4.115 162 13.30 20620 26250 118.3 35.92
° 8 4.064 160 12.97 20110 25600 115.3 35.02
7 . 3.665 144.3 10.55 16350 20820 93.78 28.48
. 9 3.658 144 10.51 16290 20740 93.41 28.37
8 . 3.264 128.5 8.367 12970 16510 74.39 22.59
. 10 3.251 128 8.302 12870 16380 73.80 22.42
. 1 2.946 116 6.818 10570 13460 60.61 18.41
9 . 2.906 114.4 6.633 10280 13090 58.96 17.91
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APPENDIX

Wire Gauges Continued

Weight of 3
Gauge System | Diameter Cross-sectional area cogper ;/?{Je,lr%muo;
AW.G S.W.G mm mil mm? sq.mil cm kg/km kg/km
. 12 2.642 104 5.481 8495 10820 48.72 14.80
10 . 2.588 101.9 5.261 8155 10380 46.77 14.21
. 13 2.337 92 4.289 6648 8465 38.13 11.58
1 . 2.305 90.74 4172 6467 8234 37.09 11.26
12 . 2.053 80.81 3.309 5129 6531 29.42 8.935
. 14 2.032 80 3.243 5027 6400 28.83 8.756
. 15 1.829 72 2.627 4072 5185 23.35 7.093
13 . 1.828 71.96 2.624 4067 5178 23.33 7.085
14 . 1.628 64.08 2.081 3225 4107 18.5 5.618
. 16 1.626 64 2.075 3217 4096 18.45 5.604
15 . 1.450 57.07 1.650 2558 3257 14.67 4.456
. 17 1.422 56 1.589 2463 3136 14.13 4.29
16 . 1.291 50.82 1.309 2029 2583 11.63 3.534
. 18 1.219 48 1.167 1810 2304 10.38 3.152
17 . 1.150 45.26 1.0380 1609 2048 9.226 2.802
18 . 1.024 40.3 0.8227 1275 1624 7.314 2.221
. 19 1.016 40 0.8107 1257 1600 7.207 2.189
. 20 0.9144 36 0.6567 1018 1296 5.838 1.773
19 . 0.9117 35.89 0.6529 1012 1288 5.804 1.763
. 21 0.8128 32 0.5189 804.2 1024 4,613 1.401
20 . 0.8116 31.95 0.5174 801.9 1021 4.600 1.397
21 . 0.7230 28.46 0.4105 636.3 810.1 3.649 1.108
. 22 0.7112 28 0.3973 615.8 784.0 3.532 1.073
22 . 06439 | 2535 0.3256 504.7 642.6 2.895 0.8792
. 23 0.6096 | 24 0.2919 1524 576.0 2.595 0.7880
23 . 0.5733 | 22.57 0.2581 400.1 509.4 2.295 0.6970
. 24 | 05588 | 22 0.2452 3801 484.0 2.180 0.6622
24 . 0.5106 | 20.1 0.2047 3173 404.0 1.82 0.5528
. 25 0.5080 | 20 0.2027 3145 400.0 1.802 0.5472
. 26 | 04572 | 18 0.1642 545 324.0 1.460 0.4433
25 . 0.4546 | 17.9 0.1623 e 1e 320.4 1.443 0.4383
. 27 04166 | 16.4 0.1363 5113 269.0 1.212 0.3680
26 . 0.4049 | 15.94 0.1288 199 254.1 1.145 0.3477
. 28 | 03759 | 1438 0.1110 1790 219.0 0.9867 0.2997
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APPENDIX

Wire Gauges continued

. ‘ . Weight of Weight of
Gauge System Diameter Cross-sectional area copper A
A.W.G S.W.G mm mil mm?2 sq.mil cm kg/km kg/km
27 . 0.3606 14.2 0.1021 158.3 201.5 0.9077 0.2757
. 29 0.3454 13.6 0.09372 145.3 185.0 0.8332 0.253
28 . 0.3211 12.64 0.08097 125.5 159.8 0.7198 0.2186
. 30 0.3150 12.4 0.7791 120.8 153.8 0.6926 0.2104
. 31 0.2947 11.6 0.06819 105.7 134.6 0.6062 0.1841
29 . 0.2860 11.26 0.06422 99.54 126.7 0.5709 0.1734
. 32 0.2743 10.8 0.05908 91.58 116.6 0.5252 0.1595
30 . 0.2548 10.03 0.05097 79.01 100.6 0.4531 0.1376
. 33 0.2540 10 0.05067 78.54 100.0 0.4505 0.1368
. 34 0.2337 9.2 0.04289 66.48 84.64 0.3813 0.1158
31 . 0.2268 8.928 0.04039 62.60 79.71 0.359 0.1090
. 35 0.2134 8.4 0.03575 55.42 70.56 0.3178 0.09653
32 . 0.2019 7.95 0.03203 49.64 63.2 0.2847 0.08647
. 36 0.1930 7.6 0.02927 45.36 57.76 0.2602 0.07902
33 . 0.1798 7.08 0.02540 39.37 50.13 0.2258 0.06858
. 37 0.1727 6.8 0.02343 36.32 46.24 0.2083 0.06326
34 . 0.1602 6.305 0.02014 31.22 39.75 0.1791 0.05439
. 38 0.1524 6 0.01824 28.27 36.00 0.1622 0.04925
35 . 0.1426 5.615 0.01597 24.76 31.53 0.1420 0.04313
. 39 0.1321 5.2 0.01370 21.24 27.04 0.1218 0.03700
36 . 0.1270 5 0.01267 19.63 25.00 0.1126 0.03420
. 40 0.1219 4.8 0.01167 18.10 23.04 0.1038 0.03152
37 . 0.1131 4.453 0.01005 15.57 19.83 0.08931 0.02713
. 41 0.1118 4.4 0.0981 15.21 19.36 0.08721 0.02649
. 42 0.1016 4 0.008107 12.57 16.00 0.07207 0.02189
38 . 0.1007 3.965 0.007968 12.35 15.72 0.07084 0.02151
. 43 0.09140 3.6 0.006567 10.18 12.96 0.05838 0.01773
39 . 0.08970 3.531 0.006319 9.794 12.47 0.05618 0.01706
. 44 0.08128 3.2 0.005189 8.042 10.24 0.04613 0.01401
40 . 0.07988 3.145 0.005012 7.768 9.891 0.04456 0.01353
41 45 0.07113 2.8 0.003973 6.159 7.842 0.03532 0.01073
42 . 0.06334 2.494 0.003151 4.884 6.219 0.02801 0.008508
. 46 0.06096 2.4 0.002919 4.524 5.760 0.02595 0.007880
43 . 0.05641 2.221 0.002499 3.873 4.932 0.02222 0.006747
. 47 0.05080 2 0.002027 3.142 4.000 0.01802 0.005472
44 . 0.05023 1.978 0.001982 3.072 3.911 0.01762 0.005351
45 . 0.04474 1.761 0.001572 2.436 3.102 0.01397 0.004244
. 48 0.04064 1.6 0.001297 2.011 2.56 0.01153 0.003502
46 . 0.03984 1.568 0.001246 1.932 2.46 0.01108 0.003365
47 . 0.03548 1.397 0.0009884 1.532 1.951 0.008787 0.002669
48 . 0.03159 1.244 0.0007838 1.215 1.547 0.006968 0.002116
. 49 0.03048 1.2 0.0007297 1.131 1.440 0.006487 0.001970
49 . 0.02813 1.108 0.0006216 0.9635 1.227 0.005526 0.001678
. 50 0.02540 1 0.0005067 0.7854 1.000 0.004505 0.001368
50 . 0.02505 0.9863 0.0004929 0.7641 0.9728 0.004382 0.001331
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APPENDIX

Stranded Annealed Copper and Aluminium Conductors

Minimum number of wires in the conductor Maximum! resistance of conductor at 20°c

Nominal -
Cross- Circular Circular Annealed copper conductor
compacted | Shaped conductor PP Plain
conductor

Sectional area A
e wires | Metabcosted | 2t
mm?2 ohm/km ohm/km ohm/km

1.5 7 . 6 . . U 12.10 12.20 .
2.5 7 . 6 . . U 7.41 7.56 .

4 7 7 6 . . U 4.61 4.70 7.41
6 7 7 6 . . U 3.08 3.11 4.61
10 7 7 6 . . U 1.83 1.84 3.08
16 7 7 6 6 . . 1.15 1.16 1.91
25 7 7 6 6 6 6 0.727 0.734 1.20
35 7 7 6 6 6 6 0.524 0.529 0.868
50 19 19 6 6 6 6 0.387 0.391 0.641
70 19 19 12 12 12 12 0.268 0.270 0.443
95 19 19 15 15 15 15 0.193 0.195 0.320
120 37 37 18 15 18 15 0.153 0.154 0.253
150 37 37 18 15 18 15 0.124 0.126 0.206
185 37 37 30 30 30 30 0.0991 0.100 0.164
240 61 61 34 30 34 30 0.0754 0.0762 0.125
300 61 61 34 30 34 30 0.0601 0.0607 0.100
400 61 61 53 53 53 53 0.0470 0.0475 0.0778
500 61 61 53 53 53 53 0.0366 0.0369 0.0605
630 91 91 53 53 53 53 0.0283 0.0286 0.0469
800 91 91 53 53 J U 0.0221 0.0224 0.0367
1000 91 91 53 53 . . 0.0176 0.0177 0.0291
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Formula for Electrical Calculation

To calculate

APPENDIX

A.C. 3 phase

A.C. single phase

Current (A)

Current (A)

Current (A)

Power (kW)

Apparent Power (kVA)

kw

kVA

hp

VA

VA

A= 1000 x kW

\Y

A =1000 x kW
V x pf

A 1000 x kVA
v

A = 746Xh9
v x eff x pf

kw = AxVxpf
1000

A

kW

1000 x kW

1.73 x V x pf

_ 1000 x kVA

1.73xV

746 x hp

- 1.73 x V x eff x pf

kVA =

1.73 x Ax V x pf
1000

1.73xAxV
1000

pf = Power factor of equipment or system under consideration

eff = Efficiency of motor or machinery

V = Line voltage
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APPENDIX

Temperature Correction Factors

Temperature of conductor
at time of measurement, °C Factor to convert to 20 °C Reciprocal to convert from 20 °C

5 1.064 0.940
6 1.059 0.944
7 1.055 0.948
8 1.050 0.952
9 1.046 0.956
10 1.042 0.960
11 1.037 0.964
12 1.033 0.968
13 1.029 0.972
14 1.025 0.976
15 1.020 0.980
16 1.016 0.984
17 1.012 0.988
18 1.008 0.992
19 1.004 0.996
20 1.000 1.000
21 0.996 1.004
22 0.992 1.008
23 0.988 1.012
24 0.984 1.016
25 0.980 1.020
26 0.977 1.024
27 0.973 1.028
28 0.969 1.032
29 0.965 1.036
30 0.962 1.040
35 0.943 1.060
40 0.926 1.080
45 0.909 1.100
50 0.893 1.120
55 0.877 1.140
60 0.862 1.160
65 0.847 1.180
70 0.833 1.200
75 0.820 1.220
80 0.806 1.240
85 0.794 1.260
90 0.781 1.280

Minimum Installation Radius

Type of conductor Overall ; ;
: Maximum internal
and cable Diameter , D radius of bend

Circul duct Up to 10mm 3D
|rcur;3crmc?p;|c;renrocuorgduc o Above 10mm and Up to 25mm 4D
Above 25mm 6D

Circular copper conductor
armoured Any 6D

aluminium or shaped
copper conductors, armoured or Any 8D
unarmoured

Note : Wherever possible, larger installation radius should be used
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-\\\'K o APPENDIX

Common Conversion Factors

Equivalent
Reciprocal
. Mes |
1 cwt = 50.802 kg 0.0197
1oz = 28.349 gm 0.0352
11b = 0.4536 kg 2.2046
11b = 0.00454 tonne (metric) 220.26
1 Ton (long) = 1.016 tonne (metric) 0.09842
Length

1in = 25.4 mm 0.03937
1 ft = 0.3048 mm 3.2808
1yd = 0.9144 mm 1.0936
1 mile = 1.6093 km 0.6214
1in2 = 645.16 mm?2 0.00155
1 ft2 = 0.0929 m?2 10.7642
1 yd? = 0.8361 m? 1.196

1in3 = 16.387 cm3 (ml or cc) 0.061

1 ft3 = 0.0283 m3 35.3335
1 ft3 = 6.229 gal (Imp) 0.1605
1 ft3 = 28.328 | 0.0353
1 yd3 = 0.7645 m3 1.3079
1 gal (USA) = 0.8327 gal (Imp) 1.2009

Force

1 Ibf = 0.4535 kgf 2.2046
1 kgf = 9.8065 N 0.1019
1 ton (long)f = 9.964 kN 0.10036
1 atm = 0.1013 Mpa 9.869

1 atm = 1.0133 bar 0.9689
1 lbf/in2 (psi) = 6.894 kN/mm2(kPa) 0.145

1 bar = 1.0197 kgf/cm? 0.09806
1 HP.h = 2544.5 Btu 0.00393
1 Btu = 0.00023 kW.h 3413

1 Btu = 1.0551 kJ 0.9478
1 Btu = 107.59 kgf.m 0.00929
1 cal = 4,187 J 0.239

1 mil =0.001 in = 0.0254 mm
1 CM (Circular mil) = 0.7854 x 10-6in2 = 0.5067 x 103mmz2
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Temperature

oL NOUAWN

0
1
2
3
4
5
6
7
8
]
10
11
12

Formula : Formula :

F=2 °Cc 432 °C =% (°F - 32)
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Corporate
Network

CORPORATE OFFICE
No. 30B, Jalan Bola Tampar 13/14
Seksyen 13, 40100 Shah Alam
Selangor Darul Ehsan, Malaysia
Tel : +603 5518 4380

+603 5518 4313

+603 5518 4518

+603 5518 4148
Fax : +603 5518 4390

CUSTOMER SERVICES
HEAD QUARTERS
No. 30B, Jalan Bola Tampar 13/14
Seksyen 13, 40100 Shah Alam
Selangor Darul Ehsan, Malaysia
Tel : +603 5518 4380

+603 5518 4313

+603 5518 4518

+603 5518 4148
Fax : +603 5518 4390

JOHOR BAHRU
No. 5 Jalan Firma 2/3
P.O Box 2 Majidee
Kawasan Peridustrian Tebrau 1
81100 Johor Bahru
Johor Darul Takzim.
Tel : +607 354 3697
+607 354 3040
+607 354 5050
Fax : +607 354 2478

INDONESIA REPRESENTATIVE OFFICE
PT WONDERFUL WIRE & CABLE

Gunung Krakatau

Komp. KMC Block A, No 4
20239 Medan, Indonesia
Tel : 0062 616641489
Fax : 0062 61 6641487

SALES OFFICES
KUALA LUMPUR
No. 13-A, Jalan Midah Timur
Taman Midah Cheras
56000 Kuala Lumpur, Malaysia.
Tel : +603 9132 0854
+603 9132 0855
Fax : +603 9132 0857

BUTTERWORTH
No. 14-A, Jalan Perai Jaya 1
Bandar Perai Jaya
13600 Seberang Prai Tengah
Pulau Pinang, Malaysia
Tel : +604 399 8610
+604 398 4894
Fax : +604 390 3361

KUANTAN
TF2 & TF3, Jalan Gebeng 1/2
Kompleks Kilang BPIMB
Kawasan Perindustrian Gebeng |l
26100 Kuantan, Pahang.
Tel : +609 5833 161

+609 5835 610

+609 5837 915
Fax : +609 5836 058

FACTORIES
JOHOR BAHRU
PLO 279
Kawasan Perindustrian Tebrau IV
P.O. Box 2 Majidee
81100 Johor Bahru
Johor Darul Takzim.
Tel : +607 3510 800
+607 3510 900
Fax : +607 3511 902

No. 5 Jalan Firma 2/3
P.O Box 2 Majidee
Kawasan Peridustrian Tebrau 1
81100 Johor Bahru
Johor Darul Takzim.
Tel : +607 354 3697
+607 354 3040
Fax : +607 354 2478

PASIR GUDANG
PLO 423, Jalan Tembaga 1

Kawasan Perindustrian Pasir Gudang

81700 Pasir Gudang, Johor.
Tel : +607 251 5892
Fax : +607 251 5637



