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Conductors, Cables, and RacewaysConductors, Cables, and Raceways

• Appendix AAppendix A
– Safety standards for electrical equipment, 

Canadian Electrical Code Part IICanadian Electrical Code, Part II





C22.2 No. 0.3-09C22.2 No. 0.3 09

• Test methods for electrical wires and cablesTest methods for electrical wires and cables
– Scope

• This standard describes the apparatus test methodsThis 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 
S d dStandards.







C22.2 No. 38-14C22.2 No. 38 14

• Thermoset-insulated wires and cablesThermoset insulated wires and cables
– Scope

• This Standard specifies the requirements for single-This Standard specifies the requirements for single-
conductor and multiple-conductor thermoset-insulatd
wires and cables rated 600V, 1000V, 2000V, and 5000V 

( i i l d d)….(tri-national standard)



C22.2 No. 38-14C22.2 No. 38 14

• Thermoset-insulated wires and cablesThermoset insulated wires and cables
– Definition

• An insulating or jacketing polymeric material whichAn insulating or jacketing polymeric material which, 
when cross-linked, will not flow on subsequent heating. 
Cross-linking is accomplished by either chemically or by 

di iradiation.

• Example - RW90 XLPE

RW90









C22.2 No. 51-09C22.2 No. 51 09

• Armoured CablesArmoured Cables
– Scope

• This standard specifies requirements for single- andThis standard specifies requirements for single- and 
multi-conductor insulated cable having metalic
interlocking armour without an overall jacket (Type 
AC90 ACG90) i h ll j k (TAC90 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 onlyinsulated cables only.



ACWU90 ConstructionACWU90 Construction



AC 90

ACG 90
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C22.2 No. 51-09C22.2 No. 51 09



C22.2 No. 51-09C22.2 No. 51 09





C68.10-08C68.10 08

• Shielded power cable for commercial andShielded power cable for commercial and 
industrial applications, 5 – 46 kV
– Scope– Scope

• 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 normalfor the distribution of electrical energy under normal 
conditions of installation and service in indoor, outdoor, 
aerial, underground, or underwater locations.



HVTECKHVTECK  

HVTC



C68.10-08C68.10 08

• Shielded power cable for commercial andShielded power cable for commercial and 
industrial applications, 5 – 46 kV
– Definitions– Definitions

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



C68.10-08C68.10 08

• A Standard specifying the construction of Shielded 
Power Cable
– TOC

• 4.0 Conductors
• 5.0 Conductor shield (stress control layer)
• 6.0 Insulation
• 7.0 Extruded insulation shields and coverings
• 8.0 Metallic shielding
• 9.0 Jackets and metalic and associated covering
• 10.0 Constructon of specific types of cable

11 0 C bl bl d fill• 11.0 Cable assembly and fillers
• 12.0 Cable identification
• 13.0 Production tests
• etc• etc





C22.2 No. 75-08C22.2 No. 75 08

• Thermoplastic-insulated wires and cablesThermoplastic insulated wires and cables
– Scope

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

• In Canada and the United States, requirements for 
multi-conductor thermoplastic-insulated and –jacketed 
cables rated 600V are covered in other Standards. ….cables rated 600V are covered in other Standards. ….



C22.2 No. 75-08C22.2 No. 75 08

• Thermoplastic-insulated wires and cablesThermoplastic insulated wires and cables
– Definitions

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



C22.2 No. 75-08C22.2 No. 75 08

• Referenced CSA StandardsReferenced CSA Standards
– CEC Part 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



C22.2 No. 75-08C22.2 No. 75 08
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C22.2 No. 96-13C22.2 No. 96 13

• Portable power cablesPortable power cables
– Scope

• This standard specifies construction and testingThis standard specifies construction and testing 
requirements for portable power cables normally used 
in applications where the cables are subject to frequent 
fl i d h i ll i i i d i h CSAflexing and where installation is in accordance with CSA 
M421 and/or the CEC Part 1.

SHD-GC



C22.2 No. 96-13C22.2 No. 96 13

• Portable power cablesPortable power cables
– Definitions

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



C22.2 No. 96-13C22.2 No. 96 13

• ContentsContents
– This is an extensive standard that includes much 

detail on construction and testing of differentdetail on construction and testing of different 
types of Portable Power Cable.

Type GGc





C22.2 No. 123-08C22.2 No. 123 08

• Metal Sheathed CablesMetal Sheathed Cables
– Scope

• This Standard applies to single-conductor and multi-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 
d d l i d i d d f i ll i idry and wet locations and intended for installation in 
accordance with the Rules of the CEC Part 1. 



C22.2 No. 123-08C22.2 No. 123 08

• Metal Sheathed CablesMetal Sheathed Cables
– Definition

• RA90 – an aluminum sheathed cable incorporating aRA90 an aluminum sheathed cable incorporating a 
thermoset insulated conductor(s) having 90 degree C 
temperature rating

• RC90 – a copper sheathed cable incorporating a 
thermoset insulated conductor(s) having 90 degree C 
temperature ratingtemperature rating



C22.2 No. 123-08C22.2 No. 123 08

• ContentsContents
– This is an extensive standard that includes much 

detail on construction and testing of differentdetail on construction and testing of different 
types of Metal Sheathed Cable.





C22.2 No. 131-07C22.2 No. 131 07

• Type TECK 90 cableType TECK 90 cable
– Scope

• This standard applies to single- and multi-conductorThis 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 

h i i l l f 5000V d l dsystems having nominal voltages of 5000V and less and 
having a maximum temperature rating of 90 degrees C 
in both dry and wet locations.



TECK90 ConstructionTECK90 Construction



C22.2 No. 131-07C22.2 No. 131 07
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C22.2 No. 230-09C22.2 No. 230 09

• Tray CablesTray Cables
– Scope

• This standard applies to single conductor and multi-This standard applies to single conductor and multi-
conductor constructions, without metal sheath or 
armour, suitable for use in cable trays and other 

li i h i ll d i d i h h CECapplications when installed in accordance with the CEC 
Part 1.

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



Tray Cable ConstructionTray Cable Construction



C22.2 No. 230-09C22.2 No. 230 09

• ConstructionConstruction
– Constructions include types specified in the following 

Standards:
• (a) CAN/CSA 22.2 No. 38 Thermoset-insulated wires and 

cables

• (b) CSA 22 2 No 75Thermoplastic insulated wires and cables• (b) CSA 22.2 No. 75Thermoplastic-insulated wires and cables

• (c) CSA 22.2 No. 96 Portable power cables

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

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



C22.2 No. 230-09C22.2 No. 230 09

• TestsTests
– 5.1 General

– 5.2 Flame5.2 Flame

– 5.3 Abnormal low temperature – impact

– 5.4 Mechanical damage – impact5.4 Mechanical damage impact

– 5.5 Mechanical damage – crushing

– 5.6 Weather resistance

– 5.7 Oil resistance (optional)

– 5.8 Explosion on cables with bundled subassembliesp





C22.2 No. 239-09C22.2 No. 239 09

• Control and instrumentation cablesControl and instrumentation cables
– Scope

• This Standard applies to multiple-conductor control andThis Standard applies to multiple-conductor control and 
instrumentation cables (including thermocouple cables 
and thermocouple extension cables) having a voltage 

i di 1000V d i d d frating not exceeding 1000V and intended for 
installation in accordance with the CEC Part1.

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



C22.2 No. 239-09C22.2 No. 239 09
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C22.2 N0. 2556-13C22.2 N0. 2556 13

• Wire and cable test methodsWire and cable test methods
– Scope

• This standard describes the apparatus test methodsThis 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 N0. 2556-13C22.2 N0. 2556 13

• This Standard is very similar to C22 2 No 0 3-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 iscables. It is the tri national equivalent and is 
referenced in many new Standards instead of 
C22 2 No 0 3-09C22.2 No. 0.3 09.





C22.2 No. 174-M1984C22.2 No. 174 M1984

• Cables and cable glands for use in hazardousCables and cable glands for use in hazardous 
locations
– Scopep

• This Standard allies to cables and cable glands intended 
for (a) fixed wiring in Class 1, Groups A, B, C, and D; 
Class II Groups E F and g; and Class III hazardousClass II, Groups E, F, and g; and Class III 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;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 locationsother hazardous locations.



C22.2 No. 174-M1984C22.2 No. 174 M1984

• Cables and cable glands for use in hazardousCables and cable glands for use in hazardous 
locations
– Scope cont’d– Scope cont d

• 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 publishedfor such cables and cable glands exist in other published 
CSA documents.



C22.2 No. 174-M1984C22.2 No. 174 M1984
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C22.2 No. 126.1-09C22.2 No. 126.1 09



C22.2 No. 126.1-09C22.2 No. 126.1 09

• Metal cable tray systemsMetal cable tray systems
– Scope

This Standard specifies the requirements for metal– 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, andin accordance with the rules of the CEC Part 1, and 
the National Electrical Code (NEC)



C22.2 No. 126.1-09C22.2 No. 126.1 09

• Metal cable tray systemsMetal cable tray systems
– Preface

• This is the common CSA and NEMA Standard for metalThis 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 
i 2002 d 1998 d h fif h di i f NEMA VE 1in 2002 and 1998, and the fifth edition of NEMA VE 1, 
superseding the previous edition published in 2002. 

• (CANENA Technical Harmonization committee)(CANENA Technical Harmonization committee)



C22.2 No. 126.1-09C22.2 No. 126.1 09



Cable Tray LoadingCable Tray Loading



Cable Tray SupportCable Tray Support



ConductorsConductors

• CECCEC
– Section 4 Conductors

Section 12 Wiring Methods– Section 12 Wiring Methods
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IEEE 835 TableIEEE 835 Table



ConductorsConductors



ConductorsConductors



Underground Duct BanksUnderground Duct Banks



Underground Duct BanksUnderground Duct Banks



Underground Duct BanksUnderground Duct Banks



Underground Duct BanksUnderground Duct Banks



Underground Duct BanksUnderground Duct Banks


