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C22.2 No. 0.3-09

e Test methods for electrical wires and cables

— Scope

e This standard describes the apparatus, test methods,
and formulas to be used in carrying out the tests and
calculations required by CSA electrical wire and cable
Standards.



A Test methods and calculations 24
A 1 Uninsulated conductors 24

A 1.1  General 2A

7.2 Resistance 3

1.3 Physical properties 3

1.4

1.5

2

Continuity of metal coating on copper conductor 3

Adherence of metallic coating 4

Thickness of insulation, jackets, and similar coverings §

5.2.1 Extruded insulation 5

5.2,2  Taped insulation 35

5.2.3  Mineral insulation — Minimum thickness 3

5.24 Thermoplastic lacquered cotton braid or thermoplastic lacquered glass braid insulation &
5.25 Tubing — Minimum internal diameter &

5.2.6 ]ackets and similar coverings &

5.3 Mechanical properties of extruded insulation, jackets, and similar coverings 6
5.3.1 Tensile properties 5

5.3.2  Accelerzted aging 6

5.3.3 Exposure to liquids 6

5.3.4 Recovery 6

5.3.5 Deformation of insulation and jackets 7

5.3.6 Tensile stress 7

5.3.7 Shrinkage 8

5.4 Metallic sheaths — Thickness &
5.5 Nonmetallic tapes, braids, and servings as coverings &

5.5.1 Thickness &

5.5.2 Braid and serving characteristics 9
5.6  Metal tape coverings %

5.7 Braided shields 9
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C22.2 No. 38-14

e Thermoset-insulated wires and cables

— Scope

e This Standard specifies the requirements for single-
conductor and multiple-conductor thermoset-insulatd

wires and cables rated 600V, 1000V, 2000V, and 5000V
....(tri-national standard)



C22.2 No. 38-14

e Thermoset-insulated wires and cables
— Definition

e An insulating or jacketing polymeric material which,
when cross-linked, will not flow on subsequent heating.

Cross-linking is accomplished by either chemically or by
radiation.

e Example - RW90 XLPE

RW90
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C22.2 No. 51-09

e Armoured Cables

— Scope

e This standard specifies requirements for single- and
multi-conductor insulated cable having metalic
interlocking armour without an overall jacket (Type
AC90 or ACG90) or with an overall jacket (Type
ACWU90 or ACGWU90) that are intrended for
installation in accordance with the CEC Part 1 on
systems having a nominal voltage of 600v or less.
ACG90 and ACGWU90 apply to multi-conductor
insulated cables only.
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C22.2 No. 51-09

5 Construction 3

Conductors 3

General 3

Aluminum conductors 4

Copper conductors 4

Sizes 4

Stranding 4

Diameter and area 5

Joints &

Meutral conductor 5

Insulation %

Assembly 5§

Colour ceding of conductors &

Circuit conductors of multi-conductor cables &6
Single-conductor cables for bonding purposes only 7
Armour 7

AC90 and ACWUZ0 types 7

ACG90 and ACGWUS0 types 7

Jacket on Type ACWUS20 and ACGWUS0 cables 7
Other cable components 7
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C22.2 No. 51-09

6 Tests 7

6.1 Performance tests on bare conductors 7

6.1.1  Electrical resistance 7

6.1.2 Tensile strength and elongation of aluminum conductors 8

6.1.3 Bending test on aluminum conductors 8

6.1.4 High-current heat cycling — ACM sizes 12 and 10 AWG solid conductors and 12 to No. 2 AWG
Class B stranded conductors 8

6.2  Performance tests on insulated conductors 8

6.2.1 Physical tests 8

6.2.2 Electrical tests 11

6.3 Performance tests on armour 13

6.3.1 Protective coating on steel strip 13

6.3.2 Interior surface 13

6.4  Performance tests on ACWU90 and ACGWU90 jackets T4

6.41 Cutting 74

6.4.2 Physical properties 14

6.4.3 Sparktest 13

6.5 Performance tests on completed cable 15

6.5.1 Mechanical 135

6.5.2 Electrical 19

6.6 Fault-current test (Types ACG90 and ACGWUSO only) 20



C22.2 No. 51-09

Annex A {informative) — Conductor types covered by this Standard
(See Clause 1.1)

Wire type designation Voltage rating, V Electrical code recognition
Canadian Mexican u.s.
KHHW.-2 600 Mo *es | ves
MHHW 600 Mo Yas Yos
XHH 600 Mo Mo Yus
RHH 00 ar 2000 No ¥es Yes
RHW-2 00 or 2000 No Yes Yes
RHW G00 or 2000 No Yes Yes
=1 600 No Mo Yes
SF £00 Mo Yas No
g8 &00 Yes Yes Yes
Ra0 600, 1000, 2000, or S000 Yes Mo Mo
RW75 &00, 1000, 2000, or S000 Yoo No Mo
RWao 600, 1000, 2000, or S000 Yes No No
RWUTS 1000 Yes Mo Mo
RWLUS0 1000 Yes No Mo

Mote: Sea Annax B for a summary of consiruclion and test reguiremenis and the grouping of different wire types with idenifcal
requiremennts.




C22.2 No. 51-09

Table 9

Diameter of Class B, C, and D round concentric-lay-stranded conductors
(See Clause 4.1.6.1 and Annex B)

Canductor size Nominal diamatar
mm? AWG or kemil mm inches
208 14 AWG 1.85 0.0727
i 12 2.32 0.0915
526 10 205 016
B.ary 1] an 0.146
133 <] 4.867 0.184
21.2 4 5.89 0.232
267 3 6.60 0.260
336 2 742 0.282
424 1 B.43 0.332
5% 10 945 0.372
67.4 20 10.62 0.418
85.0 o 11.94 0.470
107 410 13.41 0.528
127 250 kil 14.6 0.575
152 300 16.00 0.630
177 350 17.30 0.681
203 400 18.49 0.728
228 450 19.61 0772
253 500 20.65 0.813




C22.2 No. 51-09

Table 12 - Thickness of insulation on 600 V Types XHHW-2, XHHW, XHH, and Types RW752,

R90%, and RW80*

{See Clause 4.2.3, Tables 35, 36, and 45, and Annex B)

Size of conductor mm mils
mm? AWG or kemil Minkmum Mininum Minimum Minimum
average thicknass at averago thickness at

thickness [ any peint thickness any pelnt
208=526 14 = 10 AWG 076 0.69 30 2T
937 =336 B=2 1.14 1.02 45 a0
42 4 = 107 1-4/0 1.40 1.27 55 50
Larger than 107 = 253 Larger than 4/0 = 500 komil 165 147 65 58
Larger than 253 - 507 Larger than 500 — 1000 203 183 B0 72
Larger than 507 - 1010 Largar than 1000 — 2000 2.4 2148 a5 B6

2 For lypes emplnrlng slicone insulalion, see Table 15.




C68.10-08
(reaffirmed 2013)

Shielded power cable for commercial
and industrial applications, 5-46 kV




C68.10-08

e Shielded power cable for commercial and
industrial applications, 5 — 46 kV

— Scope

e This Standard applies to the materials, construction,
and testing of one- to four-conductor cross-linked
polyethylene or ethylene propylene rubber-insulated
shielded power cables, rated 5 to 46 kV, that are used
for the distribution of electrical energy under normal
conditions of installation and service in indoor, outdoor,
aerial, underground, or underwater locations.
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C68.10-08

e Shielded power cable for commercial and
industrial applications, 5 — 46 kV
— Definitions

e See a long list of definitions pertinent to medium
voltage power cables such as insulation level etc



C68.10-08

e A Standard specifying the construction of Shielded
Power Cable

— TOC
e 4.0 Conductors
e 5.0 Conductor shield (stress control layer)
e 6.0 Insulation
e 7.0 Extruded insulation shields and coverings
e 8.0 Metallic shielding
e 9.0 Jackets and metalic and associated covering
e 10.0 Constructon of specific types of cable
e 11.0 Cable assembly and fillers
e 12.0 Cable identification
e 13.0 Production tests
e etc



cables
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(reaffirmed 2013)



C22.2 No. 75-08

 Thermoplastic-insulated wires and cables
— Scope

e This Standard specifies the requirements for 600V,
single-conductor, thermoplastic-insulated wires and
cables, ....(tri-national standard)....

e |n Canada and the United States, requirements for
multi-conductor thermoplastic-insulated and —jacketed
cables rated 600V are covered in other Standards. ....



C22.2 No. 75-08

* Thermoplastic-insulated wires and cables

— Definitions

e PVC - a thermoplastic compound whose characteristics
constituent is polyvinyl chloride or a copolymer of vinyl
chloride and vinyl acetate. (Type TW)




C22.2 No. 75-08

e Referenced CSA Standards
— CECPart 1

— C22.2 No. 0.3-96 Test methods for electrical wires
and cables

— C22.2 No. 131M89 Type TECK 90 cable

— C22.2 No. 230 M1988 Tray cables

— C22.2 No. 239 -97 Control and instrument cables
— C22.2 No. 2556 -05 Wire and cable test methods
— Plus many U.S. and European standards



Table A1

Wire Type/Electrical Code Cross-Reference Chart

(See Clause 1.1.)

C22.2 No. 75-08

Electrical code
Wira type deslgnation Canada Mexico Unlted States
Canadian Electrical Code Standard for Electrical National Electrical Code
(CEL) fnstallations (NOM.DO1- {MEC)
SEDE)
W YES YES YES
wu YES NO NO
TWUTS YES NO NO
THW NO YES YES
TWTS YES NO NO
THW-2 NO YEE YES
THW-LS NO YES NO
THHW NO YES YES
THHW-LS MO ¥YES NO
THHN NOD YES YES
TO0 NYLOM YES NO NO
THWN-2 NO YES YES
THWHN NG YES YES
TWINTS YES NO NO

Maote:

(1) This table is accurate al the date of publicaiion. Subsequent changes in any nalional code wil superseda this table. Sae
Glause 6.1.3.2 for multiple lype designalion markings.




C22.2 No. 75-08

Table B2
Minimum Size of Equipment-Grounding Conductor
(See Clause B3.)

Slze of circuit conductor (phase) Minimum size of grounding conductor
Croze-cectional arsa mmi AWG Cross-sactlonal area mmi AWG
or
kemil

206=135.26 14 =10 The same size as clrcuil conductor

8.37 8 5.26 10
13.3-21.2 6-4 837 B
JA6-674 220 133 &
85.0 - 203 210 - 400 338 2
253 - 507 500 = 1000 424 1




C22.2 No. 75-08

Figure 1
Cable Test Enclosure and Exhaust Duct
{See Clauses 8.2.6.1.2 and B.2.6.2.2.)
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C22.2 No. 96-13

 Portable power cables
— Scope

» This standard specifies construction and testing
requirements for portable power cables normally used
in applications where the cables are subject to frequent
flexing and where installation is in accordance with CSA
M421 and/or the CEC Part 1.




C22.2 No. 96-13

 Portable power cables

— Definitions

e See a long list of definitions pertinent to portable
power cables such as mine trailing cables etc



C22.2 No. 96-13

e Contents

— This is an extensive standard that includes much
detail on construction and testing of different
types of Portable Power Cable.
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Metal sheathed cables




C22.2 No. 123-08

e Metal Sheathed Cables

— Scope

e This Standard applies to single-conductor and multi-
conductor Type RA90 and RC90 cables having a
maximum temperature rating of 90 degrees C in both
dry and wet locations and intended for installation in
accordance with the Rules of the CEC Part 1.

PVC Jacket Binder Tape

i : Class B Compressed
Continuous Filler
Aluminum Ground Stranded Copper
Armor Conductor Conductor
(one shown)



C22.2 No. 123-08

e Metal Sheathed Cables

— Definition
e RA90 — an aluminum sheathed cable incorporating a
thermoset insulated conductor(s) having 90 degree C
temperature rating

e RC90 — a copper sheathed cable incorporating a
thermoset insulated conductor(s) having 90 degree C

temperature rating



C22.2 No. 123-08

e Contents

— This is an extensive standard that includes much
detail on construction and testing of different
types of Metal Sheathed Cable.
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C22.2 No. 131-07

e Type TECK 90 cable
— Scope

e This standard applies to single- and multi-conductor
Type TECK 90 armoured cable intended for installation
in accordance with the rules of the CEC Part 1 on
systems having nominal voltages of 5000V and less and

having a maximum temperature rating of 90 degrees C
in both dry and wet locations.



TECK90 Construction




C22.2 No. 131-07

5 Construction 2

5.1 Circuit conductors 2 5.6
5.1.1 Material 2 5.7
5.1.2 Joints 2 5.8
5.1.3 Sizes 2 5.9
5.1.4 Conductor shield 2 3.9.1
5.2 Bonding conductors 3 g%z
521 General 3 5'_”
5.2.2 Multi-conductor cable 3 5'1”

5.2.3 Single-conductor cable 3 5112

5.3 Insulation 4

5.11.3
5.31 General 4 5114
5.3.2 Thickness 4 512

54 Coverings and separators 4 513
5.5 Insulation shielding 4

Assembly of multi-conductor cab
Fillers 3
Binder 35

lmnmar ia~kat £
I nCi ln\.hﬁ'.. - |

General 5

Thickness of inner jacket 5
Tape over inner jacket {optional)
Armour 6

General 6

Splices 6

Interior surface 6

Strip &

Opticnal outer jacket 7
Coding of conductors 7



C22.2 No. 131-07

7 Tests 9

7.1 Properties of concentric bonding conductors 9
7.1.1  Tensile strength of aluminum wires removed from
7.1.2  Bending test on aluminum wires removed from a ¢
7.2 Physical properties of inner jacket 9

7.3 Heat shock test — Thermoplastic inner jacket 9
74 Deformation test — Thermoplastic inner jacket 1
7.5 Protective coating on steel strip 10

7.6 Condition of interior surface of armour 10

7.7 Hexibility of armour 10

7.8 Physical properties of outer jacket 11

7.9 Hexibility at low temperatures 11

700  Low temperature test — Impact test 17

701 Deformation — Outer thermoplastic jacket 11

712 Flame tests — Finished cable 12

7121 Vertical flame test — FT1 (mandatory) 12

7122 Vertical flame test — Cables in cable tray — FT4

703 Dielectric strength test — Finished cable 12

7.14  Insulation resistance — Finished cable 12

7.15  Continuity of conductors — Finished cable 12

716 Acid gas evolution (optional) 12

7.17  Weather resistance test 13

7.17.1 Inner jacket (optional) 13

7,172 Outer jacket (optional) 13

7.8  Compatibility test — Single conductors and indi
multiple-conductor cables insulated with ethyler

719  Sparktest 13
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C22.2 No. 230-09

 Tray Cables
— Scope

e This standard applies to single conductor and multi-
conductor constructions, without metal sheath or
armour, suitable for use in cable trays and other
applications when installed in accordance with the CEC
Part 1.

e (a very brief Standard — does not include construction
details, only references other Standards and includes
testing for same)



Tray Cable Construction




C22.2 No. 230-09

e Construction

— Constructions include types specified in the following
Standards:

e (a) CAN/CSA 22.2 No. 38 Thermoset-insulated wires and
cables

e (b) CSA 22.2 No. 75Thermoplastic-insulated wires and cables
e (c) CSA 22.2 No. 96 Portable power cables

e (d) Can/CSA-22.2 No. 239 Control and instrumentation
cables; and

e (e) CSA C68.10 Shielded power cables for commercial and
industrial applications 5-46kV



C22.2 No. 230-09

* Tests
— 5.1 General
— 5.2 Flame
— 5.3 Abnormal low temperature — impact
— 5.4 Mechanical damage — impact
— 5.5 Mechanical damage — crushing
— 5.6 Weather resistance
— 5.7 Oil resistance (optional)
— 5.8 Explosion on cables with bundled subassemblies
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C22.2 No. 239-09

e Control and instrumentation cables

— Scope
» This Standard applies to multiple-conductor control and
instrumentation cables (including thermocouple cables
and thermocouple extension cables) having a voltage

rating not exceeding 1000V and intended for
installation in accordance with the CEC Part1.

e Note: The designations for such cables are CIC for
unarmoured cables and ACIC for armoured cables.



C22.2 No. 239-09

5 Construction 4

5.1

Conductors 4
Materials 4
Sizes 5§
Stranding 5

Diameter and area 5

Joints 5
DC resistance 5

Thermocouples 6

Insulation 6
Materials &
Thickness 7

Non-metallic insulation covering 7

General 7

Thermoplastic insulated conductors 7
EP insulated conductors 7
XLPE insulated conducltors 7

55
5.5.1
5.5.2
2.6
5.6.1
5.6.2
5.6.3
5.6.4
5.7
5.7.1
5.7.2
5.7.3
5.74
5.8
5.9

Silicone rubber insulated conductors 8 3.70

Shields 8§
Material 8

Alternative material 8

Drain wires 8
Shield isolation

8

Assembly and identification &
Assembly &

Identification of conductors 8
Non-metallic jackets &

Ceneral 9

Inner jackets 9

Outer non-metallic coverings 9
Non-metallic jacket materials 2
Metallic outer coverings 2
Ceneral 9

Aluminum sheath 78
Interlocked armour 10
Calvanized steel wire armour 10
Jackets over metallic sheath or armour
Optional components 71
Temperature rating of cable 12
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6 Tests 72

6.1 Electrical 12

6.1.1 Spark 12

6.1.2 Insulation resistance 12

6.1.3 Circuit continuity of conductors 72

6.1.4 Dielectric withstand 73

6.2 Physical and flammability tests on complete cable 73

6.2.1 Low-temperature impact test — No, 14 AWG and larger (optional)
6.2.2 Coldbendtest 713

6.2,3 Flammability 13

6.2.4 Weathering (optional) 14

6.3 Tests on interlocked armoured cable 74

6.3.1 Flexibility 74

6.3.2 Tension i4

6.3.3 Elongation 15

6.4 Flexibility tests on aluminum sheathed cables 135

6.5 Mechanical damage — Impact (for corrugated sheath only) 135
6.6 Mechanical damage — Crushing (for corrugated sheath only) 16
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C22.2 NO. 2556-13

e Wire and cable test methods

— Scope

e This standard describes the apparatus, test methods,
and formulas to be used in carrying out the tests and
calculations required by wire and cable Standards.



C22.2 NO. 2556-13

e This Standard is very similar to C22.2 No. 0.3-
09, Test methods for electrical wires and
cables. It is the tri-national equivalent and is
referenced in many new Standards instead of

C22.2 No. 0.3-09.
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hazardous locations




C22.2 No. 174-M1984

e Cables and cable glands for use in hazardous
locations

— Scope
e This Standard allies to cables and cable glands intended

for (a) fixed wiring in Class 1, Groups A, B, C, and D;
Class Il, Groups E, F, and g; and Class Il hazardous
locations in accordance with the Roles of the CEC Part
1; and (b) fixed wiring and portable cables in gaseous
mines in accordance with the Rules of the CEC Part V;
and is in addition to the basic electrical requirements
applicable to such cables and cable glands for use in
other hazardous locations.



C22.2 No. 174-M1984

e Cables and cable glands for use in hazardous
locations

— Scope cont’d

e Note: The requirements of this Standard for cables and
cable glands for use in hazardous locations in
accordance with the Rules of the CEC, Part 1, are based
on the premise that the basic electrical requirements
for such cables and cable glands exist in other published
CSA documents.



C22.2 No. 174-M1984

4. Cables for Use in Hazardous Locetions 10

4.1 Construction 10

4.2 Marking 10

4.3 Tests 10

4.3.1 Mechanical (Cables for Fixed instaliations) 10

4.3.2 Flame Retardant Properties (Cabies for Fixed Instaliation) 12

43.3 Flame Resistance (Portable Cables for Use in Underground Workings)



C22.2 No. 174-M1984

5. Cable Glands for Use in Hazardous Locations 13

5.1
0.2
5.3
5.4
5.5
5.6
a2.6.%
5.6.2
5.6.3

Specific Requirements 13
Bonding Continuity 13

Materials 173

Flame Path Characteristics 13
Construction 13

Attachment of Cables and Cords 14

Metal-Covered Cables 74
Extra-Hard Usage Flexlble Cords and Power Supply Cables 74

Shielded Flexible Cord 14

5.7 Marking 14
58 Tests 1714

2.8.1
5.8.2
58.3
5.8.4
5.8.5
5.8.6
5.8.7
588
58.9

General 14

Dimensional 74

Torque 14

Strain Relief (Cable Pull) 15

Twist—Cable Glands for Use with Portable Cords and Cables 75
Flammability 15

Explosion—Class | Cable Glands with integral Seals Only 15
Hydrostatic—Class | Cable Glands with Integral Seals Only 16
Dust-Tightness—Dust ignition-Proof Cable Glands Only 16
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C22.2 No. 126.1-09

@ Canadian Standards Association
. CSA C22.2 No. 126.1-09
CANADIAN STANDARDS Third Edition

ASSOCIATION

MNational Electrical Manufacturers
Association

NEMA VE 1-2009

Fifth Edition

Metal cable tray systems

September 2009



C22.2 No. 126.1-09

e Metal cable tray systems
— Scope

— This Standard specifies the requirements for metal
cable trays and associated fittings designed for use
in accordance with the rules of the CEC Part 1, and
the National Electrical Code (NEC)



C22.2 No. 126.1-09

e Metal cable tray systems

— Preface

e This is the common CSA and NEMA Standard for metal
cable tray systems. It is the third edition of CSA C22.2
No. 126.1, superseding the previous edition published
in 2002 and 1998, and the fifth edition of NEMA VE 1,
superseding the previous edition published in 2002.

e (CANENA Technical Harmonization committee)



Legend:

1 = Ladder cable tray

2 = Ventilated cable tray

3 = Solid-bottom cable tray
4 = Rigid connector

5 = Horizontal elbow

6 = Harizontal tee

7 = Harizontal cross

8 = Vertical elbow

9 = Vertical tee

10 = Reducer

11 = Channel cable tray

12 = Divider

13 = Cover

14 = Tray-to-box conneclor
15 = Channel vertical elbow
16 =Blind end

17 = Dropout



Cable Tray Loading

TABLE 1 Load / Span Class Designation
LOAD SPAN, m (H]

kg/m (Ib/ft) 3.0 (10) 3.7 (12) 4.9 (16)
47 (25) - A = = —
|67 (45) - . = = = D
74 (50) 8A - 12A 16A 204
(a7 (65) - C = A
112 (75) 88 - 128 168 E or 208
149 {100) | ac ' - ' 12C ' 16C 20C
179 {120) | - | D - | - | -
299 {200} - & ¥ 3 2

: | } | 4 | ! { }
i““"‘"—-— — § Deflection........ e A

| = | Span =

Nate: BA/B/C, 12A/B/C, 16A/B/C, and 20A/B/C are the traditional NEMA designations.
A, C, D, and E are the conventional CSA designations.



Cable Tray Support

Couplers at Supports - Not Recommended
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Conductors
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Conductors

4-004 Ampacity of wires and cables (see Appendices b and I)
(1) The maximum current that a copper conductor of a given size and insulation may carry shall be as follows:

(a)
(6)
(€)
(d)

(e)
(f)

single-conductor and single-conductor metal-sheathed or armoured cable, in a free air run, with a
cable spacing not less than 100% of the larger cable diameter, as specified in Table 1;

one, two, o three conductors in a run of raceway, or 2- or 3-conductor cable, except as indicated in
Subrule (1)(d), as specified in Tatle 2;

four or more conductors in a run of raceway or cable, as specified in Table 2 with the correction
factors applied as specified in Table 5C:

single-conductor and 2-, 3-, and 4-conductor cables and single-conductor and 2-, 3-, and
4-conductor metal-armoured and metal-sheathed cables, in conductor sizes No. 1/0 AWG and
larger, installzd in accordance with configurations described in Diagrams B4-1 to B4-4 in an
underground run, directly buried or in a raceway, as specified in Tables D8A through D158.
underground configurations not specified in Item (d), in conductor sizes No, 1/0 AWG and larger, as
calculated by the IEEE €35 calculation method; and

underground configurations in conductor sizes smaller than No, 1/0 AWG, as specifiedin Item (b) or
as calculated by the IEEE B35 calculation method.



Conductors

Table 2

Allowable ampacities for not more than three copper
conductors in raceway or cable (based
on an ambient temperature of 30 °C*)
(See Rules 4-004, 8-104, 12-2210, 14-104, 26-142, 42-008, and 42-016 and

Tables 54, 5C, 19, and D3.)

Allowable ampacitytii
Size, 110:°C% 125 °CE |200°Ct
AWG or kcmil | 60 °Ck 75°Ck 90 °Ci* See Note |See Note |Sece Note
14§ 20 20 25 25 30 35
125 25 25 30 30 35 40
108 30 35 40 45 45 65
B 40 50 55 [ 65 105
'3 55+% 65 75 80 a0 155
4 70 85 95 105 115 205
3 85 100 115 125 135 240
2 95 115 130 145 155 280
1 10 130 145 165 175 320
0 125 150 170 190 200 375
00 145 175 195+t 220 235 435
000 165 200 225 255 270 510
0000 195 230 260 290 30 590
250 215 255 290 320 345 -
300 240 285 320 360 385 -
350 260 3o 350 390 420 =
400 280 335 380 425 450 —
500 320 380 430 480 510 -
600 350 420 475 530 565 —
700 iBs 460 520 580 620 —
Col. 1 Col, Z Col. 3 Col. 4 Col. 5 Col. 6 Col. 7




Conductors

(2)  The maximum current that an aluminum conductor of a given size and insulation may carry shall be as

follows:

(a) single-conductor and single-conductor metal-sheathed or armoured cable, in a free air run, with a
cable spacing not less than 100% of the larger cable diameter, as soecified in Table C

(b) one, two, or three conductars in a run of raceway, ¢r 2- or 3-conductor cable, except as indicated in
Subrule (2)(d), as specified in Table 4;

(c} fouror more conductors in a run of raceway or cable, as specified in Table 4 with the correction
factors applied as specified in Table 5C;

{d} singe-conductor and 2., 3-, and 4-conductor cables and singie-conductor and Z-, 3-, and
4-conductor metal-armoured and metal-sheathed cables, in conductor sizes No, 1/0 AWG and
larger, installed in accordance with configurations described in Diagrams B4-1 to B4-4 in an
underground run, directly buried or in a raceway, as specified in Tables D8A through D158,

(&) underground configurations not specified in item (d), in conductor sizes No. 1/0 AWG and larger, as
calculated by the IEEE 835 calculation method;: and

() underground configurationsin conductor sizes smaller than No, 1/0 AWG, & specified in Item (b) or

as calculated by the IEEE B35 calculation method.
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Conductors

The ampacity correction factors of Table 5A shall apply where conductors are installed in an ambient
temperature exceeding or anticipated to exceed 30 °C.

Where the free air spacing between adjacent single conductor cables is maintained at not less than 25%
nor more than 100% of the diameter of the largest cable, the ampacity shall be obtained from

Subrules (1){a) and (2)(a) for copper and aluminum conductors respectively, multiplied by the correction
factor obtained from Table 5D.

Where up to and including four single conductor cables in free air are spaced at less than 25% of the
diameter of the largest conductor or cable, the ampacity shall be the same as that abtained from Subrules
(1)(b) and (2)(b) for copper and aluminum conductors respectively, multiplied by the comection factor
obtained from Table 38.

Notwithstanding Subrule (10), where not more than four non-jacketed single-conductor mineral-insulated
cables are grouped together in conformance with Rule 4-010(3) and are installed an a messenger or as
open runs with a maintained free air space of not less than 2.15 times the diameter of the largest cable
contained within the group and adjacent groups or cables, the ampacity of each conductor in the group
shall be permitted to be determined in accordance with Subrule (1)(a) without applying the factors of
Table 58,

More than four single conductor cables in free air, when spaced at Jess than 25% of the largest cable
diameter, shall have an ampacity obtained from Tables 2 and 4 for copper and aluminum conductors
respectively, multiplied by the correction factor obtained from Table 5C.

Notwithstanding Subrule (12), when the length of a multiple conductor cable run is less than 600 mm, the
correction factor from Table SC shall not apply.

Tha armnscibe Af camdnstare Af differant tamaarabores ratinee inckallad in tha cama ramawsau ehall e



Conductors

4006 Temperature limitations (see Appendix B)

(1) Where equipment is marked with a maximum conductor termination temperature, the maximum
allowable ampacity of the conductor shall be based on the corresponding temperature column from
Table1,2,3, ord.

(2) Where equipment is not marked with a maximum conductor termination temperature, 90 °C shall be used
by default



|IEEE 835 Table

25 to 46 kV Shielded Single Conductor Extruded Dielectric Power Cable

C::::ff:fifjiiround Duct Bank - Triplexed - Three C%EEHLE;_,_H;:>

25°C Earth Ambient

60 Rho 90 Rho 120 Rho
75 LF 100 LF 75 LF 100 LF 75 LF 100 LF
Condr Neut.
Size Size

90°C - Aluminum Conductor - Concentric Strand

1 Full 140 127 128 114 119 104

1 1/2 140 127 128 114 119 104

1 1/3 140 127 129 114 119 104

1 1/6 140 127 129 114 119 104
1/0 Full 158 143 145 128 134 117
1/0 1/2 159 144 145 128 135 117
1/0 1/3 159 144 145 129 135 117
1/0 1/6 159 l44 146 129 135 117
2/0 Full 179 162 164 145 151 131
2/0 1/2 i80 163 165 145 152 132
2/0 /3 180 163 165 145 152 132
2/0 1/6 180 163 165 146 152 132
3/0 Full 203 183 185 163 170 147
3/0 1/2 204 184 186 164 171 148
3/0 1/3 204 184 186 164 172 148
3/0 1/6 204 184 187 164 172 l{?
4/0 Full 228 205 208 183 191 165
4/0 /2 230 207 210 184 193 166
4/0 /3 231 208 2190 185 183 167
4/0 i/6 232 208 211 185 194 167
250 /3 252 226 229 201 210 181
250 1/6 253 227 230 202 211 182
25C 1/12 253 228 231 202 212 182

250 1/18 253 228 231 202 212 183



Conductors

Table 19 (Continued)

Maximum
allowable
C5A type conductor Reference
Conditions of use Trade designation designation |temperature, °C | Notes
For use in raceways, except cable trays, in wet locations Rubber (thermoset) insulated cable RW?75, RWU75 | 75 58,9
RWS0, RWUS0 | 20 58,9
Thermoplastic-insulated cable TW, TWU 60 4,5
TW75, TWN75,| 75 —_
TWU75
Solar photovoltaic cable RPVOQ, 20 5 8,9, 34
RPVU90
For use in ventilated, non-ventilated, and ladder-type cable trays in dry | Armoured cable ACS0 20 89
locations only ACGo0 o0 8,9, 33
TECK90 20 8,9
For use in ventilated, non-ventilated, and ladder-type cable trays in wet | Armoured cable TECK20 20 58,9
locations ACWU90 e0 589
ACGWU90 .0 58933
Aluminum-sheathed cable RA75 75 5
RASO =] 5,89
Copper-sheathed cable RCO0 a0 57809
Mineral-insulated cable MI, LWMI 20 5
Rubber (thermoset) insulated RLSO a0 58,9
lead-sheathed cable
For use in ventilated and non-ventilated cable trays in vaults and Rubber (thermaoset) insulated cable RW75 i5 8,910
switch rooms RW90 90 8,910
For direct earth burial (with protection as required by inspection Armoured cable ACWU90 %0 3,89
authority) ACGWU90 S0 3,89 33
TECK90 =l1] 3,8,9
MNon-metallic-sheathed cable MNMWL €0 3,20
Rubber (thermoset) insulated cable RWLUI75 75 3,89
RL90, RWU20 | 50 3,8,9
Aluminum-sheathed cable RA7S 75 3
RASO 80 3,7, 8
Copper-sheathed cable RC90 50 3,7,89

{Continued)



Conductors

Diagram of circuits, control, and protective
devices for motors

I—-— To supply

Motor feeder disconnect

Rule 14-010(b)

/ Motor feeder overcurrent
protection

Rule 28-204, 28-208
~—— Motor feeder conductors

Rule 28-108, 28-110 MCC bus
Rule 28-110(2), 28-108 ——-I ) f T . Feeder tap

Rule 28-600(1)(a),(2).(3), conductors
23-602(1))&;)5[::)( ) - Mator branch circuit disconnect
28-604(1),(2)

fue §§,§§2’ ggggg’ ~+——Motor branch circuit O/C protection

28.210
Rule 28-106 TRt b T T Motor branch circuit conductors

Rule 28-600(1)(b),(2)(3),
28-602(3),(4), 28-604(3) ——

Rule 14-100(e), 28-506

Rule 28-5001, 28-502,
28-504

Rule 28-302, 28304,
28-306, 28-308, 28-310

Rule 28-400

Motor controfler disconnect
Remote control

conductors

Motor controller

Motor circuit overload protection

Undervoltage protection

Rule 28-6000(1)(¢),(2),(3),
28-602: ]

7

28-604(3) ———— Motor disconnect
fule §§“} 82’ —— | =— Motor supply conductors
Rule 28-312, 28-314, — - pMotor mrheaﬁng proleclion
28-316, 28-318
Rule 28-112 —— |<— Secondary conductors

-4— Secondary controller
Rule 28-112, 26-642 -«—— Secondary resistor leads

Secondary resistors




Underground Duct Banks
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Underground Duct Banks
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Underground Duct Banks
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Underground Duct Banks
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