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Permissible Service Voltage: 12.7/22 kv
12/20 (24) kv

A.C Test Voltage: 42 kv

Cu Al Cu Al Cu Al Cu Al Cu Al
core x mm2 mm mm mm mm kg/km kg/km Ω/km Ω/km Microf/km mH/km amps amps amps amps amps amps

3 x 35 5.5 4 x 0.8 2.7 61.0 5180 4560 0.524 0.868 0.162 0.435 154 119 134 104 172 133
3 x 50 5.5 4 x 0.8 2.8 64.4 5900 5160 0.387 0.641 0.177 0.405 181 140 158 123 205 159
3 x 70 5.5 4 x 0.8 2.9 68.0 6930 5820 0.268 0.443 0.200 0.383 220 171 194 150 253 196
3 x 95 5.5 4 x 0.8 3.0 71.8 8170 6600 0.193 0.320 0.222 0.363 263 204 232 180 307 238
3 x 120 5.5 4 x 0.8 3.1 75.3 9120 7110 0.153 0.253 0.241 0.347 298 232 264 206 352 274
3 x 150 5.5 4 x 0.8 3.2 78.9 10330 7850 0.124 0.206 0.257 0.337 332 259 296 231 397 309
3 x 185 5.5 4 x 0.8 3.3 83.0 11900 8820 0.0991 0.164 0.280 0.325 374 293 335 262 453 354
3 x 240 5.5 4 x 0.8 3.5 88.5 14100 9900 0.0754 0.125 0.307 0.312 431 338 387 304 529 415
3 x 300 5.5 4 x 0.8 3.6 93.5 16500 11200 0.0601 0.100 0.336 0.301 482 380 435 343 599 472

Approx. 
Capacitance 

of Cable

Approx. 
Inductance 

of Cable

Current ra�ng at 20 C in ground0 Current ra�ng at 
30 C in air

0

In a buried direct In a buried duct

PHYSICAL DATA ELECTRICAL DATA

Nominal 
cross sec�onal 

area of 
conductor

Nominal 
thickness 

of 
Insula�on

Dimension 
of steel strip 

Armour

Nominal 
thickness of 

Sheath

Approx. 
overall 

diameter 
of cable

Approx. Weight of 
Cable

Max. D.C 
Resistance of 

Conductor at 20 C0
Laid in direct in flat 

touching



Permissible Service Voltage: 19/33 kv
 18/30 (36) kv
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Cu Al Cu Al Cu Al Cu Al Cu Al Cu Al
core x mm2 mm mm mm mm kg/km kg/km Ω/km Ω/km Microf/km mH/km amps amps amps amps amps amps

3 x 50 8.0 4 x 0.8
4 x 0.8
4 x 0.8
4 x 0.8
4 x 0.8
4 x 0.8
4 x 0.8
4 x 0.8

3.1 76.0 7450 6750 0.387 0.641 0.138 0.445 181 140 158 123 205 159
3 x 70 8.0 3.2 80.6 8650 7600 0.268 0.443 0.154 0.420 220 171 194 150 253 196
3 x 95 8.0 3.4 85.0 10050 8470 0.193 0.320 0.169 0.398 263 204 232 180 307 238
3 x 120 8.0 3.5 88.0 11000 9020 0.153 0.253 0.183 0.381 298 232 264 206 352 274
3 x 150 8.0 3.6 90.8 12250 9800 0.124 0.206 0.194 0.369 332 259 296 231 397 309
3 x 185 8.0 3.7 95.0 13840 10800 0.0991 0.164 0.210 0.356 374 293 335 262 453 354
3 x 240 8.0 3.9 100.8 16250 12080 0.0754 0.125 0.229 0.341 431 338 387 304 529 415
3 x 300 8.0 4.0 105.6 18800 13600 0.0601 0.100 0.249 0.328 482 380 435 343 599 472

Approx. 
Capacitance 

of Cable

Approx. 
Inductance 

of Cable

Current ra�ng at 200C in ground Current ra�ng at 
300C in air

In a buried direct In a buried duct

PHYSICAL DATA ELECTRICAL DATA

Nominal 
cross sec�onal 

area of 
conductor

Nominal 
thickness 

of 
Insula�on

Dimension 
of steel strip 

Armour

Nominal 
thickness of 

Sheath

Approx. 
overall 

diameter 
of cable

Approx. Weight of 
Cable

Max. D.C 
Resistance of 

Conductor at 200C

A.C Test Voltage: 63 kv

Laid in direct in flat 
touching
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Cu Al Cu Al Cu Al Cu Al Cu Al
core x mm2 mm mm mm mm kg/km kg/km Ω/km Ω/km Microf/km mH/km amps amps amps amps amps amps

3 x 35 5.5 2.5 2.8 65.2 6600 5900 0.524 0.868 0.162 0.435 154 119 134 104 172 133
3 x 50 5.5 2.5 2.9 68.5 7360 6470 0.387 0.641 0.177 0.405 181 140 158 123 205 159
3 x 70 5.5 2.5 3.0 72.4 8500 7200 0.268 0.443 0.200 0.383 220 171 194 150 253 196
3 x 95 5.5 2.5 3.1 76.6 9800 8000 0.193 0.320 0.222 0.363 263 204 232 180 307 238
3 x 120 5.5 2.5 3.2 79.5 10750 8500 0.153 0.253 0.241 0.347 298 232 264 206 352 274
3 x 150 5.5 3.15 3.4 85.0 13100 10220 0.124 0.206 0.257 0.337 332 259 296 231 397 309
3 x 185 5.5 3.15 3.5 89.0 14750 11250 0.0991 0.164 0.280 0.325 374 293 335 262 453 354
3 x 240 5.5 3.15 3.6 94.0 17200 12560 0.0754 0.125 0.307 0.312 431 338 387 304 529 415
3 x 300 5.5 3.15 3.8 99.2 19750 14000 0.0601 0.100 0.336 0.301 482 380 435 343 599 472

Approx. Weight of 
Cable

Max. D.C 
Resistance of 

Conductor at 200C

Nominal 
cross sec�onal 

area of 
conductor

Nominal 
thickness 

of 
Insula�on

Nominal 
Diameter of 
Round steel 

Armour

Nominal 
thickness 
of Sheath

Approx. 
overall 

diameter 
of cable

PHYSICAL DATA ELECTRICAL DATA

Approx. 
Capacitance 

of Cable

Approx. 
Inductance 

of Cable

Current ra�ng at 200C in ground Current ra�ng at 

In a buried direct In a buried duct

Permissible Service Voltage: 12.7/22 kv
12/20 (24) kv

A.C Test Voltage: 42 kv

96

300C in air
Laid in direct in flat 

touching



Permissible Service Voltage: 19/33 kv
18/30 (36) kv

A.C Test Voltage: 63 kv
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Cu Al Cu Al Cu Al Cu Al Cu Al
core x mm2 mm mm mm mm kg/km kg/km Ω/km Ω/km Microf/km mH/km amps amps amps amps amps amps

3 x 50 8.0 2.5 3.3 81.8 9500 8650 0.387 0.641 0.138 0.448 181 140 158 123 205 159
3 x 70 8.0 3.15 3.4 86.9 11700 10420 0.268 0.443 0.154 0.423 220 171 194 150 253 196
3 x 95 8.0 3.15 3.5 91.0 13200 11380 0.193 0.320 0.169 0.401 263 204 232 180 307 238
3 x 120 8.0 3.15 3.6 94.4 14200 11870 0.153 0.253 0.183 0.384 298 232 264 206 352 274
3 x 150 8.0 3.15 3.7 97.8 15580 12800 0.124 0.206 0.194 0.371 332 259 296 231 397 309
3 x 185 8.0 3.15 3.9 102.0 17480 13950 0.0991 0.164 0.210 0.358 374 293 335 262 453 354
3 x 240 8.0 3.15 4.0 106.6 19900 15320 0.0754 0.125 0.229 0.343 431 338 387 304 529 415
3 x 300 8.0 3.15 4.2 113.2 22800 17450 0.0601 0.100 0.249 0.330 482 380 435 343 599 472

Approx. Weight of 
Cable

Max. D.C 
Resistance of 

Conductor at 200C

Nominal 
cross sec�onal 

area of 
conductor

Nominal 
thickness 

of 
Insula�on

Nominal 
Diameter of 
Round steel 

Armour

Nominal 
thickness of 

Sheath

Approx. 
overall 

diameter 
of cable

PHYSICAL DATA ELECTRICAL DATA

Approx. 
Capacitance 

of Cable

Approx. 
Inductance 

of Cable

Current ra�ng at 200C in ground
Current ra�ng at 

300C in air

Laid in direct in flat 
touching

In a buried direct In a buried duct
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What is fiber optic cable ?
A fiber optic cable , also known as an optical fiber cable , is an assembly similar 
to an electrical cable , but containing one or more optical fibers that are used to 
carry a light ,light wave are propagation as like as electromagnetic wave.

There are three parts of optical fiber, 

1)core 2)cladding  and 3)coating
There are three types of optical fiber:       
1)Single mode optical fiber 
2)Multimode optical fiber and 
3)Graded index multimode optical fiber
At present single mode optical fiber are used in whole world
Due to single mode optical fiber loss is very poor.

Features:
1 Optical Fiber Cable’s  carry signals
2 Data transmission rate is very high
3 Easily and rapidly data transmitted over long distance
4 No physical electrical connection is required between the secondary  
 and receiver
5 Greater repeater spacing
6 The cost per channel is the lowest.

Advantage:
1 Low attenuation
2 Greater bandwidth
3 Low transmission loss
4 Dielectric waveguide
5 Electromagnetic isolation
6 Immunity to interference and cross talk
7 Potential low cost
8 Small size and weight
9  Signal security

Application: 
Communication sector (like as Dish Line connection, Internet), Medical 
Industry, Mechanical inspections, lighting and decorations, Automotive 
Industry, Industries, Broadcasting.
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SLT  SINGLE LOOSE TUBE  
MLT  MULTI LOOSE TUBE CABLES  
SA  CORRUGATED STEEL TAPE  
NMA  NON METALLIC STRENGHT MEMBER  

DA  DOUBLE ARMOUR TWO LAYERS OF GALVANIZED  
STEEL TAPE  

SJ  SINGLE JACKET (SHEATH)  
DJ  DOUBLE JACKET (SHEATH)  
-A  AERIAL CABLE  
-P  FIBER OPTIC + POWER HYBRID CABLE  
LSZH  LOW SMOKE ZERO HALOGEN SHEATH  
ADSS  ALL DIELECTRIC SELF SUPPORTING CABLE  
DIN VDE 0888  OPTICAL FIBERCABLES STANDARD  
A - OUTDOOR CABLE  
B  ARMOURING  

(BN)  GLASS YARN NON METALLIC ARMOURING FOR RO-  
DENT PROTECTION  

 
D  

LOOSE BUFFER TUBE, FILLED  
GLASS YARN NON METALLIC ARMOURING FOR RO-  
DENT PROTECTION  

E  SINGLE MODE FIBER  
F  FILLING COMPOUND IN THE CABLE CORE  
G  MULTI MODE FIBER  
J-  INDOOR CABLE  
(L)  LAMINATED ALUMINIUM PE TAPE  

Q  WATER SWELLABLE MATERIAL IN THE CABLE CORE (DRY 
CORE)  

(SR)  ARMOURING BY LAMINATED, CORRUGATED, LONGITU-  
DINAL, OVERLAPPED STEEL TAPE  

Y  POLYVINYL CHLORIDE JACKET (SHEATH)  
2Y  POLYETHYLENE JACKET (SHEATH)  

(ZN)  NON - METALLIC ANTI - BUCKLING ANG STRENGHT MEMBERS  

THE MEANING OF THE SYMBOLS FOR FIBRE OPTIC CABLES
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Type A-D(..ZN)2Y-Outdoor
Abbreviation:
A-Outdoor Cable
D-Loose Tube  
(..ZN)-2x-Non-Metallic Yarn Reinforcement 
(FRP)
2Y- PE Sheathed
Reference Standard:
YD/T 769-2003, IEC 60793-2-50
Construction:
The fibers-250µm has positioned in a loose tube 
made of PBT which is a high modulus plastic. The 
loose tubes has filled with Thixotropic Jelly which 
act as a water resistant filling compound. Two 
parallel fiber reinforced plastics (FRP) has placed 
at the two sides. The cable is completed with a 
polyethylene (PE) –HDPE sheath.
Special tube filling compound ensure a critical 
protection of fiber.
Non-metal strength member has an excellent anti 
electro-magnet ability.
PE sheath protects cable from ultraviolet radiation.

Loose Tube with FRP Strength Member and Black HDPE Sheathed Cable

CROSS SECTION DIAGRAM - Not to Soale

HDPE (Black) Outer Sheath

Colored Fiber
Fiber Reinforced Plastic (FRP)
Thirotropic Jelly
PBT Loose Tube

Cable construction Details
 

No of fibers in Tube  Fibers per Tube  

Fiber Identification  Blue, Orange, Green, Brown, Gray, White, Red, Black, Yellow,  
Violet, Pink & Natural / Aqua  

Loose Tube  PBT Loose Tube Filled With Thixotropic Jelly  
Tube Identification  Natural color  
Strength Member  Two Force Reinforced Plastic Embedded in Sheath  

Outer Sheath  High Density Polyethylene - Black Color    
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Composition
 

Core Germanium doped silica 
Cladding Silica, step index and matched clad type 
Coating Dual layers of UV-cured acrylate 

  

Geometrical Characteristics
 

Mode field diameter 9.2 ± 0.4 µm at 1310 nm 
10.4 ± 0.5 µm at 1550 nm 

Cladding diameter 125.0 ± 0.7 µm 
Core/cladding concentricity error ≤ 0.5 µm 

Cladding non-circularity ≤ 0.7 % 
Fiber curl radius ≥ 4 m 

Primary coating diameter   (for uncolored fiber) 242 ± 5 µm 
Primary coating diameter (for colored fiber) 250 ± 10 µm  

Coating/cladding concentricity error ≤ 12 µm 
  

Optical Characteristics
 

Attenuation-at 1310 nm ≤ 0.334 dB/km 
Attenuation-at 1550 nm ≤ 0.194 dB/km 

Attenuation Change at 1285 ~ 1330 nm ≤ 0.03 dB/km (1310 nm reference) 
Attenuation Change at 1525 ~ 1575 nm ≤ 0.02 dB/km (1550 nm reference) 

Point discontinuity at 1310 nm and 1550 nm ≤ 0.05 dB 
Zero dispersion wavelength 1302 ~ 1322 nm 

Zero dispersion slope ≤ 0.090 ps/(nm2•km)  

Chromatic dispersion at 1285 ~ 1330 nm ≤ 3.5 ps/(nm•km) 

Chromatic dispersion at 1550 nm ≤ 18 ps/(nm•km) 

Cable cut-off wavelength   (λcc) ≤ 1260 nm  

PMD for individual value (un cabled fiber) ≤ 0.15 ps/√km 
For link value ≤ 0.1 ps/√km 

Characteristic of FRP  Identification Color For Fiber Number 
   Properties  Unit Specification   Fiber No. Fiber Color 

Glass Content % 82 ± 3  1 Blue 
Diameter Stability Mm ±  0.05  2 Orange 

Ovality Mm < 0.05  3 Green 
Tensile Strength Mpa ≥ 1400  4 Brown 
Tensile Modulus Mpa ≥ 50000  5 Grey 

Elongation at Break % ≥ 2.5  6 White 
Min. Bending Radius at 25°c Mm ≤25xDiameter of Rod  7 Red 

EAA Coating Thickness Microns 40±2  8 Black 

    9 Yellow 

    10 Violet 

    11 Pink 

    12 Turquoise 
 

CHARACTERISTICS OF FIBER:
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Descrip�on
Modified polyester 

(PE)
Polyesterimide 

(PEI)
Polyester (PE)

Polyvinyl Acetal 
(PVA)

Thermal Class F- 155
0
C H- 180

0
C B- 130

0
C A- 1050C/1200C

Colour Light to Dark brown Light to Dark brown Light to Dark brown Old Gold

Application

General purpose 
rotating & static 

electrical 
equipments

PHP motors, Hand 
tools, Hermetic 

applications, 
Ignition coils & all 
thermal class-'H' 

equipments

General purpose 
rotating & static 

electrical 
equipments.

Motors & coils 
required to 

withstand high 
mechanical 

properties. Auto 
electric parts, 

power & 
distribution 

transformers.

Cut through 2700C 3200C 2400C 1700C
Heat shock 1800C 2000C 1550C 1550C
Abrasion resistance Good Good Good Excelent
Resistance to 
solvents

Good Excelent Good Excelent

Mechanical 
Properties

Fair Good Fair Excelent

Flexibility& 
Adherence

Fair Very Good Fair Excelent

Special 
Characteristics/ 
Advantages.

Good Thermal & 
Electrical 

properties, Good 
solvent resistance.

Outstanding Heat 
resisitance, 

Excellent heat shock 
resistance.

Good Thermal & 
Electrical 

properties, Good 
solvent resistance.

Good resistance to 
transformer oil, 
good abrasion 

resistance & Heat 
shock resistance.

TECHNICAL DATA
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Minimum 
Increase

Maximum 
overall dia

Minimum 
Increase

Maximum 
overall dia

Minimum 
Increase

Maximum 
overall dia

SWG mm ± mm mm mm mm mm mm mm
11 2.946 0.030 0.045 3.029 0.084 3.072 0.127 3.112
12 2.642 0.027 0.043 2.772 0.081 2.764 0.123 2.803
13 2.337 0.024 0.042 2.415 0.079 2.455 0.119 2.493
14 2.032 0.021 0.041 2.108 0.077 2.147 0.116 2.184
15 1.829 0.019 0.040 1.903 0.075 1.941 0.113 1.977
16 1.626 0.017 0.039 1.698 0.073 1.735 0.110 1.770
17 1.422 0.015 0.038 1.492 0.071 1.528 0.107 1.562
18 1.219 0.013 0.035 1.285 0.067 1.318 0.100 1.350
19 1.016 0.011 0.034 1.08 0.065 1.113 0.098 1.144
20 0.914 0.010 0.034 0.976 0.063 1.008 0.095 1.038
21 0.813 0.009 0.032 0.872 0.060 0.902 0.090 0.931
22 0.711 0.008 0.030 0.766 0.056 0.795 0.085 0.822
23 0.610 0.006 0.027 0.659 0.050 0.684 0.075 0.708
24 0.559 0.006 0.025 0.605 0.047 0.629 0.071 0.652
25 0.508 0.006 0.025 0.554 0.047 0.578 0.071 0.601
26 0.457 0.005 0.024 0.501 0.045 0.523 0.067 0.544
27 0.417 0.005 0.022 0.458 0.042 0.48 0.064 0.500
28 0.376 0.005 0.021 0.417 0.040 0.435 0.060 0.454
29 0.345 0.004 0.020 0.382 0.038 0.401 0.057 0.418
30 0.315 0.004 0.019 0.349 0.035 0.367 0.053 0.384
31 0.295 0.004 0.019 0.329 0.035 0.347 0.053 0.364
32 0.274 0.004 0.018 0.306 0.033 0.323 0.050 0.339
33 0.254 0.004 0.018 0.286 0.033 0.303 0.050 0.319
34 0.234 0.004 0.017 0.265 0.032 0.281 0.048 0.296
35 0.213 0.003 0.015 0.241 0.029 0.255 0.043 0.269
36 0.193 0.003 0.014 0.219 0.027 0.232 0.039 0.245
37 0.173 0.003 0.013 0.197 0.025 0.210 0.036 0.222
38 0.152 0.003 0.012 0.174 0.023 0.186 0.033 0.197
39 0.132 0.003 0.011 0.152 0.021 0.162 0.030 0.171
40 0.122 0.003 0.010 0.141 0.019 0.151 0.028 0.160

DIAMETERS AND INCREASE IN DIAMETERS OF ENAMELLED ROUND COPPER WIRE

Conductor 
tolerance

Grade-1 Grade-2 Grade-3Nominal conductor 
Diameter

Note:
1) For intermediate conductor diameter minimum increase corresponding to the next largest nominal 
conductor diameter shall be taken. 
2) Maximum overall diameter for intermediate conductor size is equal to maximum overall diameter 
of next largest nominal conductor diameter corrected by difference in conductor diameters.
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Minimum Maximum Nominal Minimum Maximum

SWG mm ± mm mm mm mm Ω/meter Ω/meter Ω/meter
11 2.946 0.030 2.916 2.976 6.8164 0.002508 - -
12 2.642 0.027 2.615 2.669 5.4822 0.003118 - -
13 2.337 0.024 2.313 2.361 4.2895 0.003985 - -
14 2.032 0.021 2.011 2.053 3.2429 0.005271 - -
15 1.829 0.019 1.810 1.848 2.6274 0.006506 - -
16 1.626 0.017 1.609 1.643 2.0765 0.008232 - -
17 1.422 0.015 1.407 1.437 1.5881 0.010764 - -
18 1.219 0.013 1.260 1.232 1.1671 0.014647 - -
19 1.016 0.011 1.005 1.027 0.8107 0.021085 - -
20 0.914 0.010 0.904 0.924 0.6561 0.026053 0.025276 0.026862
21 0.813 0.009 0.804 0.822 0.5191 0.032929 0.031938 0.033960
22 0.711 0.008 0.703 0.719 0.3970 0.043054 0.041745 0.044419
23 0.610 0.006 0.604 0.616 0.2922 0.058492 0.056872 0.060174
24 0.559 0.006 0.553 0.565 0.2454 0.069651 0.067602 0.071785
25 0.508 0.006 0.502 0.514 0.2027 0.08434 0.08168 0.08711
26 0.457 0.005 0.452 0.462 0.1640 0.10421 0.10111 0.10745
27 0.417 0.005 0.412 0.422 0.1366 0.12516 0.12118 0.12933
28 0.376 0.005 0.371 0.381 0.1110 0.15395 0.14866 0.15949
29 0.345 0.004 0.341 0.349 0.09348 0.18286 0.17617 0.18990
30 0.315 0.004 0.311 0.319 0.07793 0.21935 0.21207 0.22697
31 0.295 0.004 0.291 0.299 0.06835 0.25010 0.24139 0.25924
32 0.274 0.004 0.270 0.278 0.05896 0.28990 0.27923 0.30113
33 0.254 0.004 0.250 0.258 0.05067 0.33735 0.32420 0.35124
34 0.234 0.004 0.230 0.238 0.04301 0.39749 0.38098 0.41498
35 0.213 0.003 0.210 0.216 0.03563 0.47973 0.46254 0.49779
36 0.193 0.003 0.190 0.196 0.02926 0.58430 0.56175 0.60810
37 0.173 0.003 0.170 0.176 0.02351 0.72721 0.69668 0.75960
38 0.152 0.003 0.149 0.155 0.01815 0.94203 0.89824 0.98880
39 0.132 0.003 0.129 0.135 0.01368 1.24912 1.18410 1.31917
40 0.122 0.003 0.119 0.125 0.01169 1.46229 1.38114 1.55020

Nominal 
conductor 

Area

Conductor resistance at 20 0C 

DIAMETERS TOLERANCE & RESISTANCES OF ENAMELLED ROUND COPPER WIRE

Nominal conductor 
Diameter

Conductor 
tolerance

Conductor diameter
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