Caledonian Mining Cables

Technical Information

Cable Type Definition According to ICEA S-75-381

Portable cables for use in mining machines, dredges, shovels and similar equipments

Type W Portable cables without grounding conductors
Type G Portable cables with grounding conductors
Type G-GC Portable cables with grounding conductors and one ground-check conductor
Multiconductor portable cables with individually shielded power conductors, and
Type SHD Flat ] ) ] )
grounding conductors covered with a conducting extrusion layer.
Multiconductor portable cables with individually shielded power conductors, center
Type SHD-PCG
grounding conductor, and one or more control conductors.
Portable cables with individually shielded power conductors, grounding conductor, and
Type SHD-CGC
one ground-check conductor in center.
Portable cables with individually shielded power conductors, grounding conductor, and
Type SHD-GC
one ground-check conductor.

Mine power cables for use as connections between units of mine distribution systems

Mine power cables with individually shielded power conductors, grounding
Type MP-GC
conductor, and one ground-check conductor.
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Caledonian Mining Cables

Technical Information

Ampacities According to ICEA S-75-381

Power Single C ctor Two Conductor| Three Conductor
Conductor Size 0-2000V 2001-8000V | 8001-15000V | 15001-25000v |Round and Flat Round and Flat
(AWG or kemil)| Nonshielded 0-2000V 0-5000V Nonshielded

8 83 — — — 72 59
6 109 112 - — 95 79
4 145 148 - - 127 104
3 167 171 - - 145 120
2 192 195 195 - 167 138
1 223 225 225 222 191 161
1/0 258 260 259 255 217 186
2/0 298 299 298 293 250 215
3/0 345 345 343 337 286 249
4/0 400 400 397 389 328 287
250 445 444 440 430 363 320
300 500 496 491 480 400 357
350 552 549 543 529 436 394
400 600 596 590 572 470 430
450 650 640 633 615 497 460
500 695 688 678 659 524 487
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Caledonian Mining Cables

Technical Information

» Ampacities for Portable Power Cables--Table 2 ............oce,

Power Three Conductor Round Four Conductor | Five Conductor | Six Conductor

Conductor Size 0-8000V 8001-15000V | 15001-25000V
(AWG or kemil) Shielded Shielded Shielded Lozl Lot/ Lord i/
_ _ — 54 50 48

8

6 93 — — 72 68 64

4 122 — — 93 88 83

3 140 — — 106 100 95

2 159 164 178 122 116 110

1 184 187 191 143 136 129
1/0 211 215 218 165 — —
2/0 243 246 249 192 — —
3/0 279 283 286 221 — —
4/0 321 325 327 255 — —
250 355 359 360 280 — —
300 398 — — 310 — —
350 435 — — 335 — —
400 470 — — 356 — —
450 503 - — 377 — —
500 536 — — 395 — —
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Caledonian Mining Cables

Technical Information

» Ampacities for Mine Power Feeder Cables ..........cciiiiiiminicccerrrr e

5000~25,000V Copper

Conductor Size Ampacities

—weorkamn | sooommoov | _msooov | mooov
6 93 — —
4 122 125 —
2 159 164 —
1 184 187 189
1/0 211 215 216
2/0 243 246 247
3/0 279 283 284
4/0 321 325 325
250 355 359 359
300 398 401 401
350 435 438 438
400 470 473 473
500 536 536 536
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Caledonian Mining Cables

Technical Information

Conductor Identification According to ICEA S-75-381

» Conductor Identification of Portable Power Cables.......cccccoeeevieiimiirireiienireiennenns

A

Power Conductors*

Two-conductor cables black white

Three-conductor cables type G, G-GC,

SHD-GC, SHD-PCG, SHD-CGC and SHD black white red
Three-conductor cables type W black white green
Four-conductor cables type G black white red orange
Four-conductor cables type W black white red green
Five-conductor cables type G black white red orange blue
Five-conductor cables type W black white red green orange

Control and Ground Check Conductors

Control conductors type PCG black white

Ground check conductor type G-GC,
yellow

G-CGC, SHD-GC, SHD-PCG and SHD-CGC

*. If conducting nonmetallic tapes are used, identification may be by means of stripes or printing in a contrasting

colour.

» Conductor Identification of Mine Power Feeder Cables ......c..coeirieieiieireirnirninnns

KA

Power conductors black white red

Ground check conductors yellow
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Caledonian Mining Cables

Technical Information

Materials Requirements According to ICEA S-75-381

» Table 1 Power Conductor Insulation Requirements............cccccciiiiiiiiininiinnnn,

The insulation for the power conductor shall meet the requirements given in the table below.

Ethylene Propylene
Crosslinked Polyethylene
Type | Type Il
Upto2kV | Above2kV | Upto2kV | Above2kV | Upto2kV | Above 2 kV

1.INITIAL PHYSICAL PROPERTIES
Tensile strength, minimum, psi 700 700 1200 1200 1800 1800
Tensile stress@100%
Elongation, minimum, psi - - 500 500 - -
Elongation at rupture, minimum,% 250 250 150 150 250 250
2.AIR OVEN AGING

(After Conditioning@121°C
+/- 1°C for 168 hours)

Tensile strength & elongation

n 75 75 75 75 75 75
minimum, percentage of unaged value
3.ACCELERATED WATER
ABSORPTION
Dielectric constant 6.0 4.0 6.0 4.0 6.0 3.5
after 24 hours, maximum
Increase in capacitance
maximum, percent
1-14 days 5.0 3.5 5.0 3.5 3.0 3.0
7-14 days 3.0 1.5 3.0 1.5 1.5 1.5
Stab. factor after 14 days 10 10 1.0 1.0 1.0 1.0

or

*Alternate to Stability Factor
(Stability Factor Difference) 0.5 0.5 0.5 0.5 0.5 0.5
1-14 days max.

4.INSULATION RESISTANCE
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Caledonian Mining Cables

Technical Information

Ethylene Propylene
Crosslinked Polyethylene
Type | Type ll
Upto2kV | Above2 kV | Upto2 kV | Above2kV | Upto 2 kV | Above 2 kV

IR@15.6°C, minimum,

Megohms-1000ft 10,000 20,000 10,000 20,000 10,000 20,000
5.ADDITIONAL REQUIREMENTS
Power factor maximum, % after 24 hr - 2.0 - 2.0 - 2.0
**Permittivity (SIC) - 4.0 - 4.0 - 3.5
Hot creep (ICEA T-28-562) All Voltages
(After conditioning@150°C+/-2°C) ***Unfilled  ***Filled
Elongation, maximum % 50 50 50 50 175 100
Set, maximum, % 5 5 5 5 10 5

* Only one of these two requirements needs to be satisfied, not both.
**Applies only to cables rated 5,001 volts and above.
***|f this value is exceeded, the solvent extraction test may be performed and will serve as a referee method to

determine compliance. Requirement shall be 30 percent maximum extractibles after 20 hours drying.
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Caledonian Mining Cables

Technical Information

» Table 2 Ground Check Conductor & Control Conductor Insulation

Requirements

The insulation for the ground-check and control conductors shall be one of the types given in the table
below and shall meet the requirements specified in it.

Crosslinked Thermoplastlc
Ethylene Propylene| crosslinked | Chlorinated |Chlorosulfonated|Thermoplastic S -
Type | | Type il |Polyethylene|Polyethylene| Polyethylene Elastomer E e

1.INITIAL PHYSICAL
PROPERTIES (At
Room Temperature)

Tensile strength,

. ) 700 1200 1800 1500 1500 1500 3000
minimum, psi

Tensile stress@100%

Elongation, minimum,

. - 500 - - - - 2500
psi

Elongation at rupture,

e 250 150 250 300 300 300 300
minimum, percent

Set, maximum,
percent

2.AIR OVEN AGING
REQUIREMENTS

After conditioning@°C

121 121 121 121 121 121 100
+/-1°C
Hours 168 168 168 168 168 168 48

Minimum percent
retention of original
value

Tensile strength 75 75 75 85 85 75 75
Elongation 75 75 75 55 50 75 75

m SADDISON www.caledonian-cables.co.uk www.addison-cables.com




Caledonian Mining Cables

Technical Information

» Table 3 Extra-Heavy-Duty Crosslinked Jackets and Thermoplastic

Polyurethane

The jacket for portable cables shall meet the appropriate requirements in Table 3 and 4
Nitrile
Chlorinated Butadiene | Chlorosulfonated | Thermoplastic

Polyethylene |Neoprene (PCP) (NBR)/ Polyethylene* | Polyurethane
(CPE) Polyvinyl (CSP/CSPE) (TPU)
Chloride (PVC)

1. PHYSICAL PROPERTIES
Tensile strength, minimum, psi 2400 2400 2400 2400 3700

Tensile stress at 200 percent

) o i 700 700 700 700 800
elongation, minimum, psi

Elongation at rupture, minimum,

300 300 300 300 400
percent

Set, maximum, percent 30 20 30 30 N/A
Tear resistance, minimum, ppi 40 40 40 40 80

2.AGING REQUIREMENTS (After
air oven test at 100°C
+/- 1°C for 168 hours)

Tensile strength, minimum,

70 50 50 70 50
percentage of unaged value

Elongation at rupture, minimum,

55 50 50 60 75
percentage of unaged value

3.AGING REQUIREMENTS (After
oil immersion test at 121°C+/-1°C
for 18 hours)

Tensile strength and elongation,
minimum, percentage of unaged 60 60 60 60 60
value

4 ELECTRICAL REQUIREMENTS

Surface resistance,nonshielded

. 100 100 100 100 N/A
cables minimum, megohms

*Also known as Chlorosulfonyl Polyethylene
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Caledonian Mining Cables

Technical Information

» Table 4 Heavy-Duty Crosslinked Jackets ...........ccccoooiiiiiiniiiiiiiiniiinninnenee

The jacket for portable cables shall meet the appropriate requirements in Table 3 and 4.
The jacket for mine power feeder cables shall be a crosslinked jacket meets the requirements of Table 4 or a
thermoplastic jacket that meets the requirements of Table 5.

Chlorinated Nitrile Butadiene | Chlorosulfonated

Polyethylene (CPE)

Neoprene (PCP) (NBR)/ Polyvinyl |Polyethylene* (CSP/
Chloride (PVC) CSPE)

1. PHYSICAL REQUIREMENTS
Tensile strength, minimum, psi 1800 1800 1800 1800

Tensile stress at 200 percent
elongation, minimum, psi

500 500 500 500

Elongation at Rupture, minimum,
percent

300 300 300 300

Set, maximum, percent 30 20 30 30

2.AGING REQUIREMENTS (After air
oven test at 100°C
+/- 1°C for 168 hours)

Tensile strength, minimum,
percentage of unaged value

85 50 50 85

Elongation at rupture, minimum,
percentage of unaged value

55 50 50 65

3.AGING REQUIREMENTS (After oil
immersion test at 121°C+/-1°C for 18
hours)

Tensile strength and elongation,
minimum, percentage of unaged 60 60 60 60
value

4 ELECTRICAL REQUIREMENTS

Surface resistance,nonshielded
cables minimum, megohms

100 100 100 100

*Also known as Chlorosulfonyl Polyethylene
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Caledonian Mining Cables

Technical Information

» Table 5 Thermoplastic Jacket Requirements

The jacket for mine power feeder cables shall be a crosslinked jacket meets the requirements of Table 4 or a
thermoplastic jacket that meets the requirements of Table 5.

Chlorinated Thermoplastic

Polyurethane (TPU)

Polyvinyl Chloride (PVC) Thermoplastic
Polyethylene (CM)

1.INITIAL PHYSICAL PROPERTIES
Tensile strength, minimum, psi 1500 1400 3700
Elongation at rupture, minimum, percent 100 150 400

2.AIR OVEN AGING REQUIREMENTS

After conditioning@°C 100 121 100
+/-1°C
Hours 120 168 168
Tensile strength, minimum, percent of 85 85 50
unaged value
Elongation, minimum, percent of unaged 60 50 75
value
3.0IL IMMERSION
After conditioning@°C 70 100 121
+/-1°C
Hours 4 18 18
Tensile strength, minimum, percent of 80 60 60
unaged value
Elongation, minimum, percent of unaged 60 60 60
value
oC4/-1°
4.HEAT DISTORTION,121°C+/-1°C, 50 25 .

maximum,percent
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Caledonian Mining Cables

Technical Information

» Table 6 Heavy Duty Jackets Requirements (TYpe A).....ccccccecciriiininnninnnnnnsnssssssenens

The jacket for portable arc-welding cables shall be a heavy-duty jacket meets the requirements of Table 6 or
a medium-duty jacket that meets the requirements of Table 7.
Nitrile
Styrene Butadiene | Chlorinated | Ethylene Chloro-
(NBR)/ sulfonated
Rubber Polyvinyl (CPE) Rubber |[Polyethylene
(6:139] Chloride |,Crosslinked (EPR) (CSP/CSPE)
(PVC)*

Natural

Rubber
(NR)

1.PHYSICAL REQUIREMENTS

Tensile strength, minimum, psi 3500 1800 1800 1800 1800 1800 1800
Tensile strength, minimum, MPa 24.1 12.4 12.4 12.4 12.4 12.4 12.4
Tensile stress at 200 percent 500 ) 500 500 500 500 500

elongation, minimum, psi

Tensile stress at 200 percent

. o 3.45 - 3.45 3.45 3.45 3.45 3.45
elongation, minimum, MPa
Elongation at rupture, minimum, 500 300 300 300 300 250 300
percent
Set, Maximum, percent 15 20 20 30 30 - 30
Tear, resistance, mimimum, 40 . i i i i i

pounds per inch
Tear, resistance, mimimum, kN/m 7.01 - - - - -
2.AGING REQUIREMENTS

After air oven test at 100°C+/-1°C
for 168 hours

Tensile strength, minimum,
percent of unaged value

Elongation at rupture, minimum
percentage of unaged value

After air oven test at 70°C+/-1°C
for 168 hours

Tensile strength, minimum, psi - 1600 - - -

Tensile strength, minimum, MPa - 11.0 - - - -

Elongation at rupture, minimum
percentage

- 250 - - - - -
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Caledonian Mining Cables
Technical Information

Nitrile
Styrene Butadiene | Chlorinated | Ethylene Chloro-
Butadiene|Neoprene| (NBR)/ |Polyethylene| Propylene | sulfonated
Rubber Polyvinyl (CPE) Rubber |Polyethylene
(SBR) Chloride |,Crosslinked (EPR) (CSP/CSPE)
(PVC)*

Natural
Rubber
(NR)

After air pressure heat test at
127°C+/-1°C for 20 hours

Tensile strength and Elongation
at rupture, minimum, percent of - - - 50 - - -
unaged value

After oxygen pressure test at
70°C+/-1°C for 96 hours
Tensile strength, minimum, psi 2500 1600 - - - - -
Tensile strength, minimum, MPa 17.2 11.0 - - - - -

Elongation at rupture, minimum
percentage

400 250 - - - - -

After oxygen pressure test at
80°C+/-1°C for 168 hours

Tensile strength and Elongation
at rupture, minimum, percent of - - - 50 - - -
unaged value

After oil immersion test at
121°C+/-1°C for 18 hours

Tensile strength and Elongation
at rupture, minimum, percent of - - 60 60 60 - 60
unaged value

*Suitable for a minimum temperature of minus 10°C (plus 14°F)
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Caledonian Mining Cables

Technical Information

» Table 7 Medium Duty Jackets Requirements (Type B)

The jacket for portable arc-welding cables shall be a heavy-duty jacket meets the requirements of Table 6 or
a medium-duty jacket that meets the requirements of Table 7.

Nitrile
Styrene Neoorene Butadiene
Butadiene P (NBR)/

Chlorinated Ethvlene Chloro-
Polyethylene v sulfonated

(CPE) RE;:ZZIF::R) Polyethylene
Crosslinked (CSP/CSPE)

Rubber (SBR) (e Polyvinyl

Chloride (PVC)*|’

1.PHYSICAL REQUIREMENTS
Tensile strength, minimum, psi 1200 1200 1500 1500 1200 1200
Tensile strength, minimum, MPa 8.27 8.27 10.3 10.3 8.27 8.27

Elongation at rupture, minimum,

) 250 250 250 300 150 250
percen

Set, Maximum, percent - 20 30 35

Tear, resistance, mimimum, pounds
per inch

Tear, resistance, mimimum, kN/m
2.AGING REQUIREMENTS
After air oven test at 100°C+/-1°C
for 168 hours

Tensile strength, minimum, percent
of unaged value

Elongation at rupture, minimum
percentage of unaged value

After oxygen pressure test at
70°C+/-1°C for 48 hours

Tensile strength, minimum, psi 1000 - -
Tensile strength, minimum, MPa 6.89 - -

Elongation at rupture, minimum

100 - - -
percentage

After oxygen pressure test at
80°C+/-1°C for 168 hours

Tensile strength and Elongation
at rupture, minimum percent of - - 50 -
unaged value
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Caledonian Mining Cables
Technical Information

Nitrile .
Styrene Butadiene (il Sl Ethylene ST
sulfonated

Butadiene AL (NBR)/ e TR Propylene
(PCP) . (CPE) Polyethylene
Rubber (SBR) Polyvinyl Crosslinked Rubber (EPR) (CSP/CSPE)
Chloride (PVC)*|’

After air pressure heat test at
127°C+/-1°C for 20 hours

Tensile strength and Elongation
at rupture, minimum, percent of - - 50 - - -
unaged value

After oil immersion test at
121°C+/-1°C for 18 hours

Tensile strength and Elongation
at rupture, minimum percent of - 60 60 60 - 60
unaged value

*Suitable for a minimum temperature of minus 10°C (plus 14°F)
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Caledonian Mining Cables

Technical Information

Inuslation & Jacket Material Characteristics Comparison Chart

1=Poor, 2=Fair, 3=Good, 4=Very Good, 5=Excellent
Chlorinated Chlorinated Ethylene
Neoprene Sulfonated Polvethvlene Polyurethane Propvlene
(PCP) Polyethylene y(cpg) (PU) (EI",R)
(CSP/CSPE )

Polyvinyl
Chloride (PVC)

Chemical

N
N
N

Acetic acid
Benzene
Bitumous tar
Bleach (NaCLO2)
Coke oven gas
Diesel oil
Ethylene glycol
Gasoline
Hydraulic oil
Hydrochloric acid (21%)
Hydrogen sulphide
Kerosene
Methanol
Methyl ethyl keton
Nitric acid (10%)
Phosphoric acid (60%)
Picric acid (10%)
Potassium chloride
Sodium hydroxide (25%)
Sulphuric acid (50%)

Transformer oil 3-4
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Trichlorethylene

Vegetable oils & fats
UV resistance
Ozone resistance
Water resistance 5
Tear & notch resistance 4-5
Low temp. flexibility 4-5
Abrasion resistance 4-5
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