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S. H. Mallikarachchi

D. Mayne

S. Mercier

D. L. Pickering
J. Rowley

M. Smith

T. Pope
(Senior Project Manager)

T. Olechna (Chair)

T. Simmons (Vice-Chair)
P. Desilets

S. W. Douglas

N. Hanna

G. Lobay

S. Mercier

I. Mller

D.T. Roberts

A. Z. Tsisserev
T. Pope
(Senior Project Manager)

City of Winnipeg Planning, Property and Development, Winnipeg, Manitoba,
Canada

Government of Newfoundland and Labrador Human Resource Secretariat,
St. John’s, Newfoundland and Labrador, Canada

Régie du batiment du Québec, Montréal, Québec, Canada
City of Calgary, Calgary, Alberta, Canada
City of Vancouver, Vancouver, British Columbia, Canada

Housing, Land and Communities, Government of Prince Edward Island,
Charlottetown, Prince Edward Island, Canada

CSA Group, Toronto, Ontario, Canada

Executive Committee

CSA Consumer Network, Toronto, Ontario, Canada

British Columbia Institute of Technology, Burnaby, British Columbia, Canada
Leviton Canada, Pointe-Claire, Québec, Canada

QPS Evaluation Services Inc., Toronto, Ontario, Canada
Electrical Safety Authority, Mississauga, Ontario, Canada
CSA Consumer Network, Ottawa, Ontario, Canada

Régie du batiment du Québec, Montréal, Québec, Canada
American Wire Group, Lindsay, Ontario, Canada

Electrical Safety Solutions Inc., Mississauga, Ontario, Canada
AES Engineering Ltd., Vancouver, British Columbia, Canada
CSA Group, Toronto, Ontario, Canada

National Building Code/Canadian Electrical Code

A. Z. Tsisserev (Chair)
M. S. Anderson

G. Benjamin

L. Cantelo

G. Dupont

T. Fazzari

R. J. Kelly

A. Laroche

F. Lohmann

S. H. Mallikarachchi

S. Mercier

R. A. Nelson
T. Pope
(Senior Project Manager)

March 2024

Liaison Committee

AES Engineering Ltd., Vancouver, British Columbia, Canada

Technical Safety Authority of Saskatchewan, Regina, Saskatchewan, Canada
ABB Electrification Canada Inc., Dorval, Québec, Canada

Larry Cantelo Technical Training, Camrose, Alberta, Canada

Montréal, Québec, Canada

Mohawk College, Stoney Creek, Ontario, Canada

Oasis Consulting, Ingleside, Ontario, Canada

National Research Council Canada, Ottawa, Ontario, Canada

Canadian Home Builders’ Association, Ottawa, Ontario, Canada

City of Winnipeg Planning, Property and Development, Winnipeg, Manitoba,
Canada
Régie du batiment du Québec, Montréal, Québec, Canada

National Electrical Trade Council, Ancaster, Ontario, Canada
CSA Group, Toronto, Ontario, Canada

Section Subcommittees
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Section 0 — Object, scope, and definitions

G. Lobay (Chair)

S. Mercier (Vice-Chair)
B. M. Baldwin

S. Burger

T.J. Burt

D. J. Heron
J. N. Martin

P. McDonald
D. T. Roberts
H. Tremblay
A. Z. Tsisserev

M. Wilson
T. Pope
(Senior Project Manager)

CSA Consumer Network, Ottawa, Ontario, Canada

Régie du batiment du Québec, Montréal, Québec, Canada
Baldwin Services Inc., Saskatoon, Saskatchewan, Canada
Electrical Safety Authority, Mississauga, Ontario, Canada

Fanshawe College Applied Science and Technology, London, Ontario,
Canada
Heron Electrical Consulting Inc., Worthington, Ontario, Canada

Electrical Safety Authority Field Evaluation (ESAFE), Ottawa, Ontario,
Canada

St. Albert, Alberta, Canada

Electrical Safety Solutions Inc., Mississauga, Ontario, Canada
Hydro-Québec, Montréal, Québec, Canada

AES Engineering Ltd., Vancouver, British Columbia, Canada

CSA Group, Toronto, Ontario, Canada

CSA Group, Toronto, Ontario, Canada

Section 2 — General Rules

S. W. Douglas (Chair)
M. Smith (Vice-Chair)
D. Beattie

D. Briere

L. Coulombe

S. Fisher

G. W. Jones

R. J. Kelly

J. N. Martin

D. T. Roberts
T. Pope
(Senior Project Manager)

QPS Evaluation Services Inc., Toronto, Ontario, Canada

CSA Consumer Network, Kitchener, Ontario, Canada

Dan Beattie Electrical Inc., Spencerville, Ontario, Canada
CSA Group, Toronto, Ontario, Canada

Régie du batiment du Québec, Québec, Québec, Canada
Technical Safety BC, Nanaimo, British Columbia, Canada
Assiniboine Community College, Brandon, Manitoba, Canada
Oasis Consulting, Ingleside, Ontario, Canada

Electrical Safety Authority Field Evaluation (ESAFE), Ottawa, Ontario,
Canada
Electrical Safety Solutions Inc., Mississauga, Ontario, Canada

CSA Group, Toronto, Ontario, Canada

Section 4 — Conductors

I. Muller (Chair)

A. Z. Tsisserev (Vice-Chair)
K. Bartlett

J. Calabrese

R. P. de Lhorbe

R. Drury

S. Hall

M. Humphries

S. Kelly

R. Kummer
R. A. Nelson
J. Rowley

J. Singh

March 2024

American Wire Group, Lindsay, Ontario, Canada

AES Engineering Ltd., Vancouver, British Columbia, Canada
Electrical Safety Authority, Ottawa, Ontario, Canada
Mississauga, Ontario, Canada

North Vancouver, British Columbia, Canada

Electro Cables, Trenton, Ontario, Canada

CSA Group, Toronto, Ontario, Canada

CSA Group, Toronto, Ontario, Canada

Electrical Safety Authority, Ottawa, Ontario, Canada
(Representing International Association of Electrical Inspectors)

Southwire Co., Carrollton, Georgia, USA

National Electrical Trade Council, Ancaster, Ontario, Canada
City of Vancouver, Vancouver, British Columbia, Canada
Domtech Inc., Trenton, Ontario, Canada
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M. Staples City of Victoria, Victoria, British Columbia, Canada
M. McEwen CSA Group, Toronto, Ontario, Canada
(Project Manager)

Section 6 — Services and service equipment

G. W. Jones (Chair) Assiniboine Community College, Brandon, Manitoba, Canada

R. T. Hiscock (Vice-Chair)  RTH Electrical Consulting, Fort Steele, British Columbia, Canada
G. Benjamin ABB Electrification Canada Inc., Dorval, Québec, Canada

W. J. Burr Burr and Associates, Campbell River, British Columbia, Canada
P. Falzon Electrical Safety Authority, Mississauga, Ontario, Canada

R. J. Kelly Oasis Consulting, Ingleside, Ontario, Canada

M. Mihaluk Les installations électriques Auger inc., Montréal, Québec, Canada
E. J. Power E.J. Power Engineering, Stanhope, Prince Edward Island, Canada
D. Schill SaskPower, Regina, Saskatchewan, Canada

H. Tremblay Hydro-Québec, Montréal, Québec, Canada

A. Z. Tsisserev AES Engineering Ltd., Vancouver, British Columbia, Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)
Section 8 — Circuit loading and demand factors
A. Z. Tsisserev (Chair) AES Engineering Ltd., Vancouver, British Columbia, Canada

S. W. Douglas (Vice-Chair) QPS Evaluation Services Inc., Toronto, Ontario, Canada
(Representing International Association of Electrical Inspectors)

J. Calabria Smith + Andersen, Toronto, Ontario, Canada

C. C. Cormier Nova Scotia Power, Halifax, Nova Scotia, Canada

L. Coulombe Régie du batiment du Québec, Québec, Québec, Canada

K. Forbes City of Lethbridge, Lethbridge, Alberta, Canada

K. W. Harrison St. Albert, Alberta, Canada

S. Jenken City of Winnipeg, Winnipeg, Manitoba, Canada

G. W. Jones Assiniboine Community College, Brandon, Manitoba, Canada
R. J. Kelly Oasis Consulting, Ingleside, Ontario, Canada

G. Kooner Vancouver Airport Authority, Richmond, British Columbia, Canada
H. Park Power Bus Way Ltd., Mississauga, Ontario, Canada

R. Yousef Electrical Safety Authority, Mississauga, Ontario, Canada

M. McEwen CSA Group, Toronto, Ontario, Canada

(Project Manager)

Section 10 — Grounding and bonding

A. Pottier (Chair) Underwriters Laboratories of Canada Inc., Toronto, Ontario, Canada

M. Pilato (Vice-Chair) Technical Safety BC, Kelowna, British Columbia, Canada
(Representing International Association of Electrical Inspectors)

G. Benjamin ABB Electrification Canada Inc., Dorval, Québec, Canada

S. C. Bygrave Stantec Consulting Ltd., Dartmouth, Nova Scotia, Canada

J. Calabrese Mississauga, Ontario, Canada

T. Dinic Electrical Safety Authority, Mississauga, Ontario, Canada

R. Leduc Marex Canada Ltd., Calgary, Alberta, Canada

C. LeGrandeur Cenovus Energy Inc., Calgary, Alberta, Canada

G. Lobay CSA Consumer Network, Ottawa, Ontario, Canada
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0. Maita Inter Pipeline Ltd., Edmonton, Alberta, Canada

M. Mihaluk Les installations électriques Auger inc., Montréal, Québec, Canada
J. Overton Technical Safety BC, Port Alberni, British Columbia, Canada

M. Tarabain Hydro-One, Barrie, Ontario, Canada

C. J. Workman Eaton Industries (Canada) Co., Burlington, Ontario, Canada

M. McEwen CSA Group, Toronto, Ontario, Canada

(Project Manager)

Section 12 — Wiring methods

S. W. Douglas (Chair) QPS Evaluation Services Inc., Toronto, Ontario, Canada
(Representing International Association of Electrical Inspectors)

I. Miiller (Vice-Chair) American Wire Group, Lindsay, Ontario, Canada

M. S. Anderson Technical Safety Authority of Saskatchewan, Regina, Saskatchewan, Canada

K. Bartlett Electrical Safety Authority, Mississauga, Ontario, Canada

G. Benjamin ABB Electrification Canada Inc., Dorval, Québec, Canada

P. Daigle New Brunswick Department of Justice and Public Safety, Miramichi, New
Brunswick, Canada

B. Fuhr DJA Engineering Services, Calgary, Alberta, Canada

T. Hamden Hubbell Canada, Pickering, Ontario, Canada

R. W. Horner Atkore International (Allied Tube & Conduit Corp.), Harvey, Illinois, USA

I. Laouini Corporation des maitres électriciens du Québec, Montréal, Québec, Canada

A. Nause IPEX Management Inc., Oakville, Ontario, Canada

A. Pottier Underwriters Laboratories of Canada Inc., Toronto, Ontario, Canada

K. Richards BnZ Engineering, Burlington, Ontario, Canada

A. Zubczyk Georgian College, Barrie, Ontario, Canada

L. Letea (Project Manager) CSA Group, Toronto, Ontario, Canada

Section 14 — Protection and control

R. P. de Lhorbe (Chair) North Vancouver, British Columbia, Canada

R. T. Hiscock (Vice-Chair)  RTH Electrical Consulting, Fort Steele, British Columbia, Canada

T. Branch PDR Technologies Inc., Oakville, Ontario, Canada

S. C. Bygrave Stantec Consulting Ltd., Dartmouth, Nova Scotia, Canada

L. Coulombe Régie du batiment du Québec, Québec, Québec, Canada

S. G. Davies Tidewater Midstream and Infrastructure, Calgary, Alberta, Canada
T. Evans Underwriters Laboratories of Canada Inc., Toronto, Ontario, Canada
G.T. Gingara BHP, Saskatoon, Saskatchewan, Canada

D. J. Heron Heron Electrical Consulting Inc., Worthington, Ontario, Canada

M. Lusk CSA Group, Charlotte, North Carolina, USA

H. Masroor Winnipeg, Ontario, Canada

W. C. Rossmann Pegasus Consulting, Calgary, Alberta, Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 16 — Class 1 and Class 2 circuits

T. Simmons (Chair) British Columbia Institute of Technology, Burnaby, British Columbia, Canada
T. K. Kjartanson Manitoba Hydro, Winnipeg, Manitoba, Canada

(Vice-Chair)

P. Doucet New Brunswick Department of Justice and Public Safety, Moncton, New

Brunswick, Canada
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C. Fallon

D. Lenasi

N. Mashayekh
R. Mitchell

P. Olders

C. Quist
W. Saworski

A. Z. Tsisserev
C. Hamza
(Project Manager)

City of St. John’s Planning, Engineering and Regulatory Services, St. John’s,
Newfoundland and Labrador, Canada

Signify Canada Ltd., Langley, British Columbia, Canada
Eaton’s Bussmann Business, Lachine, Québec, Canada
Electrical Safety Authority, Mississauga, Ontario, Canada

G6 Systems, Inc., Toronto, Ontario, Canada
(Representing International Association of Electrical Inspectors)

Nova Scotia Power Inc., Halifax, Nova Scotia, Canada

SNC Lavalin, North Battleford, Saskatchewan, Canada

AES Engineering Ltd., Vancouver, British Columbia, Canada
CSA Group, Toronto, Ontario, Canada

Section 18 — Hazardous locations

T. S. Driscoll (Chair)
G. Lobay (Vice-Chair)
A. Bozek

M. T. Cole

G. Drew

D. J. Heron

B. Keane

R. Kohuch

R. R. Langlois

W. G. Lawrence

R. Leduc

R. Loiselle

J. H. Morrison

V. Rowe
B. Schneider
D. Stochitoiu

T. Tremblay
G. Matuvi
(Project Manager)

OBIEC Consulting Ltd., Calgary, Alberta, Canada

CSA Consumer Network, Ottawa, Ontario, Canada
EngWorks Inc., Calgary, Alberta, Canada

Hubbell Canada ULC, Pickering, Ontario, Canada
Cenovus Energy Inc., Calgary, Alberta, Canada

Heron Electrical Consulting Inc., Worthington, Ontario, Canada
INNIO Waukesha, Welland, Ontario, Canada

QPS Evaluation Services Inc., Edmonton, Alberta, Canada
Stantec Consulting Ltd., Waterloo, Ontario, Canada

FM Approvals LLC, Norwood, Massachusetts, USA
Marex Canada Ltd., Calgary, Alberta, Canada

Calgary, Alberta, Canada

QPS Evaluation Services Inc., Toronto, Ontario, Canada
(Representing International Association of Electrical Inspectors)

Marex Canada Ltd., Nanaimo, British Columbia, Canada

Canary Hazardous Locations Experts, Edmonton, Alberta, Canada
CSA Group, Toronto, Ontario, Canada

Electrical Safety Authority, Sudbury, Ontario, Canada

CSA Group, Toronto, Ontario, Canada

Section 20 — Flammable liquid and gasoline dispensing, service stations,
garages, bulk storage plants, finishing processes, and aircraft hangars

T. Olechna (Chair)
V. Rowe (Vice-Chair)
I. Barnes

R. Charbonneau

L. Coulombe

G. J. Drew

G. Lobay

A. Milivojevich

E. J. Power
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CSA Consumer Network, Toronto, Ontario, Canada

Marex Canada Ltd., Nanaimo, British Columbia, Canada

AES Engineering Ltd., Victoria, British Columbia, Canada

P38 Energy Inc./Budget Propane, Valleyfield, Québec, Canada
Régie du batiment du Québec, Québec, Québec, Canada
Cenovus Energy Inc., Calgary, Alberta, Canada

CSA Consumer Network, Ottawa, Ontario, Canada

QPS Evaluation Services Inc., Toronto, Ontario, Canada
(Representing International Association of Electrical Inspectors)

E.J. Power Engineering, Stanhope, Prince Edward Island, Canada
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D. Smith Electrical Safety Authority, Mississauga, Ontario, Canada
G. Matuvi CSA Group, Toronto, Ontario, Canada
(Project Manager)

Section 22 — Locations in which corrosive liquids, vapours, or excessive
moisture are likely to be present

N. Hanna (Chair) Electrical Safety Authority, Mississauga, Ontario, Canada

R. J. Kelly (Vice-Chair) Oasis Consulting, Ingleside, Ontario, Canada

L. Cantelo Larry Cantelo Technical Training, Camrose, Alberta, Canada
(Representing International Association of Electrical Inspectors)

G. T. Gingara BHP, Saskatoon, Saskatchewan, Canada

M. Khalid R.V. Anderson Associates Ltd., Toronto, Ontario, Canada

R. R. Langlois Stantec Consulting Ltd., Waterloo, Ontario, Canada

M. Pilato Technical Safety BC, Kelowna, British Columbia, Canada

G. T. Walker Emery Electric, Shawnigan Lake, British Columbia, Canada

J. Zyta Heartland Farm Mutual Insurance, Waterloo, Ontario, Canada

U. Flynn (Project Manager) CSA Group, Toronto, Ontario, Canada

Section 24 — Patient care areas

A. Z. Tsisserev (Chair) AES Engineering Ltd., Vancouver, British Columbia, Canada

G. Hughes (Vice-Chair) University of New Brunswick Department of Health, Fredericton, New
Brunswick, Canada

K.W. Blazey Total Power Ltd., Mississauga, Ontario, Canada

M. Brodeur CISSS de la Montérégie-Centre, Brossard, Québec, Canada

M. Brossoit CSA Group, Pointe-Claire, Québec, Canada

R. Dodds Provincial Health Service Authority, Vancouver, British Columbia, Canada

L. Ferchoff North Hill Engineering, East St. Paul, Manitoba, Canada

J. Karman SMP Engineering, Edmonton, Alberta, Canada

D. Madill Electrical Safety Authority, Mississauga, Ontario, Canada

S. H. Mallikarachchi City %f Winnipeg Planning, Property and Development, Winnipeg, Manitoba,
Canada

E. Smeltzer Nova Scotia Power Inc., Lower Sackville, Nova Scotia, Canada
(Representing International Association of Electrical Inspectors)

M. McEwen CSA Group, Toronto, Ontario, Canada

(Project Manager)

Section 26 — Installation of electrical equipment

T. Simmons (Chair) British Columbia Institute of Technology, Burnaby, British Columbia, Canada
R. Leduc (Vice-Chair) Marex Canada Ltd., Calgary, Alberta, Canada

L. Coulombe Régie du batiment du Québec, Québec, Québec, Canada

P. Desilets Leviton Canada, Pointe-Claire, Québec, Canada

V. V. Gagachev Eaton, Burlington, Ontario, Canada

F. Lohmann Canadian Home Builders’ Association, Ottawa, Ontario, Canada

M. Mihaluk Les installations électriques Auger inc., Montréal, Québec, Canada

R. A. Nelson National Electrical Trade Council, Ancaster, Ontario, Canada

S. Rasaratnam Schneider Electric Inc., Edmonton, Alberta, Canada

D. Smith Electrical Safety Authority, Mississauga, Ontario, Canada
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T. R. Titus Electrical Safety Authority, New Hamburg, Ontario, Canada
(Representing International Association of Electrical Inspectors)

A. Z. Tsisserev AES Engineering Ltd., Vancouver, British Columbia, Canada

M. McEwen CSA Group, Toronto, Ontario, Canada

(Project Manager)

Section 28 — Motors and generators

M. Smith (Chair) CSA Consumer Network, Kitchener, Ontario, Canada

V. V. Gagachev (Vice-Chair) Eaton, Burlington, Ontario, Canada

P. Baltazart City of Edmonton Facility Engineering Services, Edmonton, Alberta, Canada

D. Beattie Dan Beattie Electrical Inc., Spencerville, Ontario, Canada

J. P. Boivin CSA Group, Pointe-Claire, Québec, Canada

T. Branch PDR Technologies Inc., Oakville, Ontario, Canada

S. G. Davies Tidewater Midstream and Infrastructure, Calgary, Alberta, Canada

R. P. de Lhorbe North Vancouver, British Columbia, Canada

C. Fallon City of St. John’s Planning, Engineering and Regulatory Services, St. John’s,
Newfoundland and Labrador, Canada

S. Finnagan Arnprior, Ontario, Canada

E. J. Friesen E.J. Friesen and Associates Inc., Calgary, Alberta, Canada

D. Pilon Technical Safety Authority of Saskatchewan, Saskatoon, Saskatchewan,
Canada

G. Matuvi CSA Group, Toronto, Ontario, Canada

(Project Manager)

Section 30 — Installation of lighting equipment

P. Desilets (Chair) Leviton Canada, Pointe-Claire, Québec, Canada
M. Pilato (Vice-Chair) Technical Safety BC, Kelowna, British Columbia, Canada
J. A. Davidson JAD Consulting, Virden, Manitoba, Canada
(Representing International Association of Electrical Inspectors)
T. Dinic Electrical Safety Authority, Mississauga, Ontario, Canada
B. Keane INNIO Waukesha, Welland, Ontario, Canada
D. Lemaux CSA Group, Atlanta, Georgia, USA
D. Lenasi Signify Canada Ltd., Langley, British Columbia, Canada
Q. Y.L Mainland Technical Services Inc., Richmond, British Columbia, Canada
M. Mihaluk Les installations électriques Auger inc., Montréal, Québec, Canada
D. Rittenhouse Maple Ridge, British Columbia, Canada
C. Hamza CSA Group, Toronto, Ontario, Canada
(Project Manager)

Section 32 — Fire alarm systems, smoke alarms, carbon monoxide alarms,
and fire pumps

M. S. Anderson (Chair) Technical Safety Authority of Saskatchewan, Regina, Saskatchewan, Canada
A. Z. Tsisserev (Vice-Chair) AES Engineering Ltd., Vancouver, British Columbia, Canada

S. Aspinwall Smith + Andersen, Toronto, Ontario, Canada

K. Bartlett Electrical Safety Authority, Ottawa, Ontario, Canada

R. Delisle Trade-Mark Industrial Inc., Guelph, Ontario, Canada

R. Dodds Provincial Health Service Authority, Vancouver, British Columbia, Canada
C.J. Estereicher Photon Electric, Cochrane, Alberta, Canada
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D. Gnocchi Tornatech Inc., Laval, Québec, Canada

S. Jenken City of Winnipeg, Winnipeg, Manitoba, Canada

R. Kummer Southwire Co., Carrollton, Georgia, USA

A. Pottier Underwriters Laboratories of Canada Inc., Toronto, Ontario, Canada
V. R. Rochon Roar Engineering, Mississauga, Ontario, Canada

P. Sloop CSA Group, Cleveland, Ohio, USA

D. Weber Canadian Fire Alarm Association, Markham, Ontario, Canada

C. J. Workman Eaton Industries (Canada) Co., Burlington, Ontario, Canada

G. Matuvi CSA Group, Toronto, Ontario, Canada

(Project Manager)

Section 34 — Signs and outline lighting

M. Pilato (Chair) Technical Safety BC, Kelowna, British Columbia, Canada
S.H. Mallikarachchi City of Winnipeg Planning, Property and Development, Winnipeg, Manitoba,
(Vice-Chair) Canada
L. Catton Acme Design Service Ltd., Belle River, Ontario, Canada
F. Dabiet Allanson International Inc., Markham, Ontario, Canada
J. A. Davidson JAD Consulting, Virden, Manitoba, Canada
(Representing International Association of Electrical Inspectors)
D. Froese Seventy-Seven Signs Ltd., Saskatoon, Saskatchewan, Canada
D. Lemaux CSA Group, Atlanta, Georgia, USA
D. Maron Alberta Sign Association, Edmonton, Alberta, Canada
E. J. Power E.J. Power Engineering, Stanhope, Prince Edward Island, Canada
T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 36 — High-voltage installations

R. P. de Lhorbe (Chair) North Vancouver, British Columbia, Canada
B. Lipson (Vice-Chair) AES Engineering Ltd., Vancouver, British Columbia, Canada
L. Coulombe Régie du batiment du Québec, Québec, Québec, Canada
E. P. Dick Electric Power Diagnostics, Toronto, Ontario, Canada
J. Fairbrother ITI, Saanichton, British Columbia, Canada
R. Farquharson S&C Electric, Toronto, Ontario, Canada
R. Head Cambridge, Ontario, Canada
(Representing International Association of Electrical Inspectors)
D. J. Heron Heron Electrical Consulting Inc., Worthington, Ontario, Canada
0. Maita Inter Pipeline Ltd., Edmonton, Alberta, Canada
E. Sleigh Prime Engineering Ltd., Victoria, British Columbia, Canada
H. Tremblay Hydro-Québec, Montréal, Québec, Canada
T. Tremblay Electrical Safety Authority, Sudbury, Ontario, Canada
M. McEwen CSA Group, Toronto, Ontario, Canada
(Project Manager)

Section 38 — Elevators, dumbwaiters, material lifts, escalators, moving
walks, lifts for persons with physical disabilities, and similar equipment

D. McColl (Chair) Otis Canada Inc., Mississauga, Ontario, Canada

R. Grant (Vice-Chair) Nova Scotia Department of Labour, Skills & Immigration, Sydney, Nova
Scotia, Canada
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A. Azhar

K. C. Cheong
G. W. Jones
D. Laguerre
D. McLellan
S. Mercier
M. Mihai

R. Mitchell

S. Mollaei
M. Pedram

L. Yang
T. Pope

(Senior Project Manager)

Schindler Elevator Corp., Randolph, New Jersey, USA

MKC Engineering Corp., Vancouver, British Columbia, Canada

Assiniboine Community College, Brandon, Manitoba, Canada

Schindler Elevator Corp., Toronto, Ontario, Canada

Technical Standards and Safety Authority (TSSA), Toronto, Ontario, Canada
Régie du batiment du Québec, Montréal, Québec, Canada

Technical Standards and Safety Authority (TSSA), Toronto, Ontario, Canada

Electrical Safety Authority, Mississauga, Ontario, Canada
(Representing International Association of Electrical Inspectors)

AES Engineering Ltd., Vancouver, British Columbia, Canada
Modern Elevator Innovations Inc., Hamilton, Ontario, Canada
CSA Group, Toronto, Ontario, Canada

CSA Group, Toronto, Ontario, Canada

Section 40 — Electric cranes and hoists

M. S. Anderson (Chair)
D. Mayne (Vice-Chair)

S. Bollito

M. Chumkovski

S. W. Douglas
K. Hood

M. Lodge

T. Rodrigues

R. Rus
L. Uruski

L. Yang
T. Pope

(Senior Project Manager)

Technical Safety Authority of Saskatchewan, Regina, Saskatchewan, Canada

Government of Newfoundland and Labrador Human Resource Secretariat,
St. John’s, Newfoundland and Labrador, Canada

Hamilton, Ontario, Canada

QPS Evaluation Services Inc., Toronto, Ontario, Canada
(Representing International Association of Electrical Inspectors)

QPS Evaluation Services Inc., Toronto, Ontario, Canada
Lloydminster, Alberta, Canada
Gantron, Surrey, British Columbia, Canada

Technical Standards and Safety Authority (TSSA), Mississauga, Ontario,
Canada

O’Brien Lifting Solutions, Burlington, Ontario, Canada

Manitoba Department of Labour and Immigration, Winnipeg, Manitoba,
Canada

CSA Group, Toronto, Ontario, Canada

CSA Group, Toronto, Ontario, Canada

Section 42 — Electric welders

G. Benjamin (Chair)
R. May (Vice-Chair)

J. P. Boivin
B. Budinski
K. Dunbar

D. Hisey
M. Mihaluk

A. Pottier
T. Pope

(Senior Project Manager)

ABB Electrification Canada Inc., Dorval, Québec, Canada
Surrey, British Columbia, Canada

CSA Group, Pointe-Claire, Québec, Canada

Edmonton, Alberta, Canada

Government of the Northwest Territories, Yellowknife, Northwest
Territories, Canada

Drumbheller, Alberta, Canada

Les installations électriques Auger inc., Montréal, Québec, Canada
Underwriters Laboratories of Canada Inc., Toronto, Ontario, Canada
CSA Group, Toronto, Ontario, Canada

Section 44 — Theatre installations

S. Mercier (Chair)
I. Laouini (Vice-Chair)
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Régie du batiment du Québec, Montréal, Québec, Canada
Corporation des maitres électriciens du Québec, Montréal, Québec, Canada

© 2024 Canadian Standards Association 21



CSA C22.1:24 Canadian Electrical Code, Part |

B. Bennett TO Live, Toronto, Ontario, Canada
J. Calabrese Mississauga, Ontario, Canada
J. Feenstra University of the Fraser Valley, Chilliwack, British Columbia, Canada
K. Hood Lloydminster, Alberta, Canada
(Representing International Association of Electrical Inspectors)
D. Lemaux CSA Group, Atlanta, Georgia, USA
M. Mihaluk Les installations électriques Auger inc., Montréal, Québec, Canada

U. Flynn (Project Manager) CSA Group, Toronto, Ontario, Canada

Section 46 — Emergency power supply, unit equipment, exit signs, and life
safety systems

A. Z. Tsisserev (Chair) AES Engineering Ltd., Vancouver, British Columbia, Canada

M. S. Anderson Technical Safety Authority of Saskatchewan, Regina, Saskatchewan, Canada

(Vice-Chair)

S. Aspinwall Smith + Andersen, Toronto, Ontario, Canada

G. Benjamin ABB Electrification Canada Inc., Dorval, Québec, Canada

K. W. Blazey Total Power Ltd., Mississauga, Ontario, Canada

S. C. Bygrave Stantec Consulting Ltd., Dartmouth, Nova Scotia, Canada

R. Dodds Provincial Health Service Authority, Vancouver, British Columbia, Canada

T. Fazzari Mohawk College, Stoney Creek, Ontario, Canada

D. Lemaux CSA Group, Atlanta, Georgia, USA

D. Madill Electrical Safety Authority, Mississauga, Ontario, Canada

W. L. McAllister City of Camrose, Camrose, Alberta, Canada

R. A. Nelson National Electrical Trade Council, Ancaster, Ontario, Canada

M. Rendulic Winnipeg School Division Building Department, Winnipeg, Manitoba,
Canada

M. Staples City of Victoria, Victoria, British Columbia, Canada

M. McEwen CSA Group, Toronto, Ontario, Canada

(Project Manager)

Section 52 — Diagnostic imaging installations

N. Hanna (Chair) Electrical Safety Authority, Mississauga, Ontario, Canada
D. Langlois (Vice-Chair) CSA Group, Toronto, Ontario, Canada

M. Brossoit CSA Group, Pointe-Claire, Québec, Canada

J. C. Einarson Whitehorse, Yukon, Canada

W. Wetmore QPS Evaluation Services Inc., Toronto, Ontario, Canada

U. Flynn (Project Manager) CSA Group, Toronto, Ontario, Canada

Section 54 — Community antenna distribution and radio and television
installations

S. M. Turcot (Chair) Bell Canada, Montréal, Québec, Canada
A. Van Steinburg International Brotherhood of Electrical Workers, Abbotsford, British
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Preface

This twenty-sixth edition of the Canadian Electrical Code, Part I, was approved by the Committee on the
Canadian Electrical Code, Part I, and by the Regulatory Authority Committee at their June 2023
meetings. This twenty-sixth edition supersedes the previous editions published in 2021, 2018, 2015,
2012, 2009, 2006, 2002, 1998, 1994, 1990, 1986, 1982, 1978, 1975, 1972, 1969, 1966, 1962, 1958,
1953, 1947, 1939, 1935, 1930, and 1927.

This edition contains important revisions to many Sections. Section 64 contains major revisions for
energy storage and renewable energy systems, including a new Subsection for residential occupancies
and updates to photovoltaic system requirements. Several important changes appear in Section 68,
including new requirements for disconnecting means and bonding conductive pool infrastructure.

Section 66 now requires ground fault circuit interrupter protection for cords connected to receptacles
placed in temporary installations such as tents for outdoor functions.

Other significant revisions in this edition include the following:

¢ voltage definitions for dc circuit voltages have been revised in Section 0;

e Section 2 sees the addition of new requirements for reduction of arcing fault clearing times and
clarification on use of ingress protection designations;

¢ in addition to traditional AWG and kcmil sizes, use of conductors sized in mm2 is now recognized
through revisions to Section 4 and a new table;

¢ |oad calculations for installations with electric vehicle supply equipment have been revised in
Section 8 and simplified through the deletion of Table 38;

¢ many new products and updates to wiring methods are recognized in Section 12, including sag and
span requirements for overhead installations and new Rules for non-metallic jacketed cable;

¢ sealing requirements have been substantially revised in Section 18 and Annex J18;

¢ Section 36 now features Rules for installation of high-voltage couplers (i.e., devices that provide a
means to repeatedly join and separate portable power cables);

¢ Table 11 has been reformatted into two new tables (11A and 11B) and made easier to use through a
layout similar to Table 19;

¢ Annexes A.1 and A.2 of Appendix A and the Index have been reinstated;

¢ Appendix K has been deleted; and

¢ the word “allowable” has been removed from “allowable ampacities” throughout most of the Code.

Many of the changes in this edition were developed by cross-functional working groups. Their work is
gratefully acknowledged.

This edition of the Canadian Electrical Code, Part |, is dedicated to the life and memory of our friend
and colleague, Pierre Desilets, whose dedication and contributions helped make the publication of this
document possible.

General arrangement

The Code is divided into numbered Sections, each covering some main division of the work. Sections 0

to 16 and 26 are considered general Sections, and the other Sections supplement or amend the general

Sections. The Sections are divided into numbered Rules, with captions for easy reference, as follows:

a) Numbering system — With the exception of Section 38, even numbers have been used throughout
to identify Sections and Rules. Rule numbers consist of the Section number separated by a hyphen
from the 3- or 4-digit figure. The intention in general is that odd numbers may be used for new
Rules required by interim revisions. Due to the introduction of some new Rules and the deletion of
some existing Rules during the revision of each edition, the Rule numbers for any particular
requirement are not always the same in successive editions.
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b) Subdivision of Rules — Rules are subdivided in the manner illustrated by Rules 8-204 and 8-206,
and the subdivisions are identified as follows:

00-000 Rule
1) Subrule

a) Item

i) Item

A) Item

c) Reference to other Rules, etc. — Where reference is made to two or more Rules (e.g.,
Rules 10-200 to 10-206), the first and last Rules mentioned are included in the reference. Where
reference is made to a Subrule or Item in the same Rule, only the Subrule number and/or Item
letter and the word “Subrule” or “Item” need be mentioned. If the reference is to another Rule or
Section, then the Rule number and the word “Rule” shall be stated [e.g., “Rule 10-206 3)” and not
“Subrule 3) of Rule 10-206"].

The principal changes that have been made between the 2021 edition of the Canadian Electrical Code,
Part I, and this new edition, published in 2024, are marked in the text of the Code by the symbol delta
(4) in the margin. Users of the Code are advised that the change markers in the text are not intended to
be all-inclusive and are provided as a convenience only; such markers cannot constitute a
comprehensive guide to the reorganization or revision of the Code. Global revisions that improve the
overall consistency and precision of Code language without affecting the interpretation of any specific
Rule are not identified. Care must therefore be taken not to rely on the change markers to determine
the current requirements of the Code. As always, users of the Code must consider the entire Code and
any local amendments or interpretations.

This Code has been developed in compliance with Standards Council of Canada requirements for
National Standards of Canada. It has been published as a National Standard of Canada by CSA Group.
Acknowledgement

The use of material contained in the National Electrical Code is acknowledged.

The history and operation of the Canadian Electrical Code, Part 1

The preliminary work in preparing the Canadian Electrical Code began in 1920 when a special
committee, appointed by the main Committee of the Canadian Engineering Standards Association,
recommended its development. A third meeting of this Committee was held in June 1927 with
representatives from Nova Scotia, Québec, Ontario, Manitoba, Saskatchewan, and British Columbia in
attendance. At this meeting, the revised draft, which had been discussed at the previous two meetings,
was formally approved and it was resolved that it be printed as Part | of the Canadian Electrical Code.

The Committee on the CE Code, Part |, is composed of 43 members, with representation from
inspection authorities, industry, utilities, and allied interests. The main Committee meets once a year
and deals with reports that have been submitted by the Section Subcommittees, which work under the
jurisdiction of the main Committee. Suggestions for changes to the Code may be made by any member
of the Committee or anyone outside the Committee as outlined in Clause C6.

Notes:

1) Although the intended primary application of this Code is stated in its Scope, it is important to note that it
remains the responsibility of the users of the Code to judge its suitability for their particular purpose.

2) This Code is subject to review within five years from the date of publication, and suggestions for its
improvement will be referred to the appropriate committee.

3)  All enquiries regarding this Code should be addressed to CSA Group, 178 Rexdale Blvd., Toronto, Ontario,
Canada M9W 1R3. Requests for interpretation should be worded in such a manner as to permit a specific
“yes” or “no” answer based on the literal text of the requirement concerned. See Clause C9. Interpretations
are available on the Current Standards Activities page at standardsactivities.csagroup.org.
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SDG Foreword

CSA Group develops and maintains standards across a broad range of topics, most of which support the
United Nations Sustainable Development Goals (UN SDGs) towards shaping a sustainable and resilient
future.

Through a robust mapping process, connections between CSA C22.1:24 and the following SDGs have
been identified:

SDG INDUSTRY, INNOVATION

CLIMATE
AND INFRASTRUCTURE 1 ACTION
Targets 7.1 13.1
7.2
7.3

CSA C22.1:24 has notable linkages with the following SDGs:
e SDG 7: Affordable and Clean Energy

e SDG 9: Industry, Innovation, and Infrastructure

e SDG 13: Climate Action

For further information on CSA Group’s SDG Mapping initiative, please visit www.csagroup.org/sdg.

Disclaimer: It is important to note that although some standards explicitly support SDG targets, not all
standards link to the SDGs. Standards users should always take care and be specific when claiming their
support of SDGs through the use of standards. The SDG mapping outcomes made available by CSA
Group are intended to assist users in their evaluation of how the application of a standard can support
their work towards SDG achievement.
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Metric units

Symbols and conversion factors for SI units
Recognized symbols for Sl units have been used in the Canadian Electrical Code, Part I. For the
convenience of the user, these symbols and the units they represent have been listed in the following
table; the table also gives a multiplying factor that may be used to convert the Sl unit to the previously

used unit.
Multiplying factor for
conversion to
Symbol SI unit previously used unit Previously used unit
A ampere(s) 1 ampere(s)
cm3 cubic centimetre(s) 0.061 cubic inch(es)
°(s) degree(s) (angle) 1 degree(s) (angle)
°Crise degree(s) Celsius 1.8 degree(s) Fahrenheit
°C temperature degree(s) Celsius 1.8 plus 32 degree(s) Fahrenheit
h hour(s) 1 hour(s) (time)
Hz hertz 1 cycles per second
J joule(s) 0.7376 foot-pound(s)
kg kilogram(s) 2.205 pound(s)
kJ kilojoule(s) 737.6 foot-pound(s)
km kilometre 0.621 mile(s)
kPa kilopascal(s) 0.295 inch(es) of mercury
0.334 feet of water
0.145 pound(s) per square inch (psi)
kW kilowatt 3415.179 BTU/h
Ix lux 0.093 foot-candle(s)
L litre 0.220 gallon(s)
m metre(s) 3.281 feet
m2 square metre(s) 10.764 square feet
m3 cubic metre(s) 35.315 cubic feet
MHz megahertz 1 megacycles per second
min minute(s) 1 minute(s)
mL millilitre(s) 0.061 cubic inch(es)
mm millimetre(s) 0.03937 inch(es)
mm?2 square millimetre(s) 0.00155 square inch(es)
Nem newtonemetre 8.85 pound-force inches
(Continued)
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Multiplying factor for
conversion to
Symbol SI unit previously used unit Previously used unit
Q ohm(s) 1 ohm(s)
Pa pascal(s) 0.000295 inch(es) of mercury
0.000334 feet of water
0.000145 pounds per square inch (psi)
S second(s) 1 second(s)
\Y volt(s) 1 volt(s)
w watt(s) 1 watt(s)
MF microfarad(s) 1 microfarad(s)
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Conduit, tubing, and fitting sizes

Starting in the 2006 edition of the Code, the metric trade designator has been used exclusively to
identify conduit, tubing, and fitting sizes. The following table is provided for convenience only.

Conduit, tubing, and fitting trade sizes

Inches Metric designator
3/8 12
1/2 16
3/4 21
1 27
1-1/4 35
1-1/2 41
2 53
2-1/2 63
3 78
3-1/2 91
4 103
5 129
6 155
8 200
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Reference publications

This Code refers to the following publications, and the year dates shown indicate the latest editions
available at the time the Code was approved:

CSA Group

6.19-17 (R2022)
Residential carbon monoxide alarming devices

A123.21:20
Standard test method for the dynamic wind uplift resistance of membrane-roofing systems

ASME A17.1-2022/CSA B44:22
Safety code for elevators and escalators

CSA B44.1:19/ASME A17.5-2019
Elevator and escalator electrical equipment

B52:18
Mechanical refrigeration code

B72:20
Installation code for lightning protection systems

B108.1:21
Compressed natural gas refuelling stations installation code

B149.1:20
Natural gas and propane installation code

B149.2:20
Propane storage and handling code

B355:19
Platform lifts and stair lifts for barrier-free access

CAN/CSA-B613-00 (withdrawn)
Private residence lifts for persons with physical disabilities

C22.1-98
Canadian Electrical Code, Part |

C22.1:18
Canadian Electrical Code, Part |

C22.2 No. 0:20
General requirements — Canadian Electrical Code, Part Il

C22.2 No. 0.19-10 (R2020)
Requirements for service entrance equipment

C22.2 No. 1-04 (withdrawn)
Audio, video, and similar electronic equipment
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C22.2 No. 3-M1988 (withdrawn)
Electrical features of fuel-burning equipment

C22.2 No. 4:16 (R2020)
Enclosed and dead-front switches

C22.2 No. 5:16 (R2021)
Molded-case circuit breakers, molded-case switches, and circuit-breaker enclosures

C22.2 No. 14-18 (R2022)
Industrial control equipment

C22.2 No. 18.1-13 (R2022)
Metallic outlet boxes

C22.2 No. 18.2:06 (R2021)
Nonmetallic outlet boxes

C22.2 No. 18.3:12 (R2022)
Conduit, tubing, and cable fittings

C22.2 No. 18.4:15 (R2019)
Hardware for the support of conduit, tubing, and cable

C22.2 No. 29-15 (R2019)
Panelboards and enclosed panelboards

C22.2 No. 30:20
Explosion-proof equipment

C22.2 No. 35:20
Extra-low-voltage control circuit cable, low-energy control cable, and extra-low-voltage control cable

C22.2 No. 38-18 (R2022)
Thermoset-insulated wires and cables

C22.2 No. 41:22
Grounding and bonding equipment

C22.2 No. 42:10 (R2020)
General use receptacles, attachment plugs, and similar wiring devices

C22.2 No. 42.1:13 (R2022)
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C22.2 No. 45.1:22
Electrical rigid metal conduit — Steel

C22.2 No. 46-13 (R2022)
Electric air-heaters

C22.2 No. 48:15 (R2020)
Nonmetallic sheathed cable
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C22.2 No. 49:18 (R2022)
Flexible cords and cables

C22.2 No. 51:20
Armoured cables

C22.2 No. 52:17 (R2022)
Underground secondary and service-entrance cables

C22.2 No. 56:17 (R2022)
Flexible metal conduit and liquid-tight flexible metal conduit

C22.2 No. 64:19
Household cooking and liquid-heating appliances

CAN/CSA-C22.2 No. 65-18 (R2022)
Wire connectors

C22.2 No. 66.3-06 (R2020)
Low voltage transformers — Part 3: Class 2 and Class 3 transformers

C22.2 No. 75:17 (R2022)
Thermoplastic insulated wires and cables

C22.2 No. 77:14 (R2019)
Motors with inherent overheating protection

C22.2 No. 82-1969 (R2023)
Tubular support members and associated fittings for domestic and commercial service masts

C22.2 No. 83:M85 (R2022)
Electrical metallic tubing

C22.2 No. 83.1:07 (R2022)
Electrical metallic tubing — Steel

C22.2 No. 85:14 (R2023)
Rigid PVC boxes and fittings

C22.2 No. 94.1:15 (R2020)
Enclosures for electrical equipment, non-environmental considerations

C22.2 No. 94.2:20
Enclosures for electrical equipment, environmental considerations

C22.2 No. 96-17 (R2021)
Portable power cables

C22.2 No. 100-14 (R2019)
Motors and generators

C22.2 No. 106:05 (R2019)
HRC-Miscellaneous fuses
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C22.2 No. 107.1:16 (R2021)
Power conversion equipment

C22.2 No. 107.3:14 (R2019)
Uninterruptible power systems

C22.2 No. 108:14 (R2019)
Liquid pumps

CAN/CSA-C22.2 No. 111-18 (R2023)
General-use snap switches

C22.2 No. 113-18 (R2023)
Fans and ventilators

C22.2 No. 115:20
Meter-mounting devices

C22.2 No. 123:16 (R2021)
Metal sheathed cables

C22.2 No. 124:16 (R2021)
Mineral-insulated cable

C22.2 No. 126.1:17 (R2022)
Metal cable tray systems

CAN/CSA-C22.2 No. 126.2-02 (R2022)
Nonmetallic cable tray systems

C22.2 No. 127-18 (R2022)
Equipment and lead wires

C22.2 No. 129:10 (R2019)
Neutral-supported cables

C22.2 No. 130:16 (R2021)
Requirements for electrical resistance trace heating and heating device sets

C22.2 No. 131:17 (R2022)
Type TECK 90 cable

C22.2 No. 141:15 (R2020)
Emergency lighting equipment

CAN/CSA-C22.2 No. 157-92 (R2021)
Intrinsically safe and non-incendive equipment for use in hazardous locations

C22.2 No. 174-18 (R2022)
Cables and cable glands for use in hazardous locations

C22.2 No. 178.1:22
Transfer switch equipment

March 2024 © 2024 Canadian Standards Association

38



CSA C22.1:24 Canadian Electrical Code, Part |

C22.2 No. 178.3:17 (R2022)
Transfer switch equipment, over 1000 volts

C22.2 No. 179:09 (R2019)
Airport series lighting cables

C22.2 No. 191:M89 (R2019)
Engine Heaters and Battery Warmers

C22.2 No. 197:M83 (R2023)
PVC insulating tape

C22.2 No. 198.1:21
Extruded insulating tubing

C22.2 No. 208:18 (R2023)
Fire alarm and signal cable

C22.2 No. 211.0-03 (R2022)
General requirements and methods of testing for nonmetallic conduit

C22.2 No. 211.1:06 (R2021)
Rigid types EB1 and DB2/ES2 PVC conduit

C22.2 No. 211.2:06 (R2021)
Rigid PVC (unplasticized) conduit

C22.2 No. 211.3-96 (withdrawn)
Reinforced thermosetting resin conduit (RTRC) and fittings

C22.2 No. 213-17 (R2022)
Nonincendive electrical equipment for use in Class | and Il, Division 2 and Class I, Divisions 1 and 2
hazardous (classified) locations

C22.2 No. 214:17 (R2021)
Communications cables

C22.2 No. 218.1:13 (R2022)
Spas, hot tubs, and associated equipment

C22.2 No. 223:15 (R2020)
Power supplies with extra-low-voltage Class 2 outputs

C22.2 No. 227.1:19
Electrical nonmetallic tubing

C22.2 No. 227.2.1:19
Liquid-tight flexible non-metallic conduit

C22.2 No. 239:21
Control and instrumentation cables

C22.2 No. 248 series
Low-voltage fuses
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C22.2 No. 250.0:21
Luminaires

C22.2 No. 250.13:22
Light emitting diode (LED) equipment for lighting applications

CAN/CSA-C22.2 No. 257-06 (withdrawn)
Interconnecting inverter-based micro-distributed resources to distribution systems

C22.2 No. 269.1:17 (R2022)
Surge protective devices — Type 1 — Permanently connected

C22.2 No. 269.2:17 (R2022)
Surge protective devices — Type 2 — Permanently connected

C22.2 No. 269.3:17 (R2022)
Surge protective devices — Type 3 — Cord connected, direct plug-in, and receptacle type

C22.2 No. 269.4:17 (R2022)
Surge protective devices — Type 4 — Component assemblies

C22.2 No. 269.5:17 (R2022)
Surge protective devices — Type 5 — Components

C22.2 No. 271:11 (R2020)
Photovoltaic cables

C22.2 No. 272:20
Wind turbine electrical systems

CSA/ANSI C22.2 No. 273:19
Cablebus

C22.2 No. 291:19
Bare and covered ferrules

C22.2 No. 320:19
Controlled outlets

C22.2 No. 327-18 (R2023)
HDPE conduit, conductors-in-conduit, and fittings

C22.2 No. 330:23
Photovoltaic rapid shutdown systems

C22.2 No. 335:21
Pullout switches

C22.2 No. 342:22
Large ferrules

C22.2 No. 60079-0:19
Explosive atmospheres — Part 0: Equipment — General requirements
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C22.2 No. 60079-1:16 (R2021)
Explosive atmospheres — Part 1: Equipment protection by flameproof enclosures “d”

C22.2 No. 60079-2:16 (R2021)
Explosive atmospheres — Part 2: Equipment protection by pressurized enclosure “p”

C22.2 No. 60079-5:16 (R2021)
Explosive atmospheres — Part 5: Equipment protection by powder filling “q”

C22.2 No. 60079-6:17 (R2022)
Explosive atmospheres — Part 6: Equipment protection by liquid immersion “o”

CAN/CSA-C22.2 No. 60079-7:16 (R2021)
Explosive atmospheres — Part 7: Equipment protection by increased safety “e”

CAN/CSA-C22.2 No. 60079-11:14 (R2023)
Explosive atmospheres — Part 11: Equipment protection by intrinsic safety

“":n
1

CAN/CSA-C22.2 No. 60079-15:18 (R2023)
Explosive atmospheres — Part 15: Equipment protection by type of protection “n”

CAN/CSA-C22.2 No. 60079-18:16 (R2021)
Explosive atmospheres — Part 18: Equipment protection by encapsulation “m”

C22.2 No. 60079-25:22
Explosive atmospheres — Part 25: Intrinsically safe electrical systems

C22.2 No. 60079-26:22
Explosive atmospheres — Part 26: Equipment with separation elements or combined levels of protection

C22.2 No. 60079-28:16 (R2021)
Explosive atmospheres — Part 28: Protection of equipment and transmission systems using optical
radiation

C22.2 No. 60079-29-1:17 (R2022)
Explosive atmospheres — Part 29-1: Gas detectors — Performance requirements of detectors for
flammable gases

C22.2 No. 60079-30-1:17 (R2022)
Explosive atmospheres — Part 30-1: Electrical resistance trace heating — General and testing
requirements

C22.2 No. 60079-40:20
Explosive atmospheres — Part 40: Requirements for process sealing between flammable process fluids
and electrical systems

C22.2 No. 60529:16 (R2021)
Degrees of protection provided by enclosures

C22.2 No. 60601 series
Medical electrical equipment

CAN/CSA-C22.2 No. 60950-1-07 (R2021)
Information technology equipment — Safety — Part 1: General requirements
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CAN/CSA-C22.2 No. 61010-1-12 (R2022)
Safety requirements for electrical equipment for measurement, control, and laboratory use — Part 1:
General requirements

C22.2 No. 61730-1:19
Photovoltaic (PV) module safety qualification — Part 1: Requirements for construction

C22.2 No. 61730-2:19
Photovoltaic (PV) module safety qualification — Part 2: Requirements for testing

C22.2 No. 62275:21
Cable management systems — Cable ties for electrical installations

C22.2 No. 62368-1:19
Audio/video, information and communication technology equipment — Part 1: Safety requirements

C22.3 No. 1:20
Overhead systems

C22.3 No. 7:20
Underground systems

C22.3 No. 9:20
Interconnection of distributed energy resources and electricity supply systems

C68.5:20
Primary shielded and concentric neutral cable for distribution utilities

(68.10:20
Shielded power cable for commercial and industrial applications, 5-46 kV

C83:22
Communication and power line hardware

C235:19
Preferred voltage levels for AC systems up to 50 000 V

C282:19
Emergency electrical power supply for buildings

C50052:99 (R2021)
Cast aluminium alloy enclosures for gas-filled high-voltage switchgear and controlgear

C50064:99 (R2021)
Wrought aluminium and aluminium alloy enclosures for gas-filled high-voltage switchgear and
controlgear

C50068:99 (R2021)
Wrought steel enclosures for gas-filled high-voltage switchgear and controlgear

C50069:99 (R2021)

Welded composite enclosures of cast and wrought aluminium alloys for gas-filled high-voltage
switchgear and controlgear
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C50089:99 (R2021)
Cast resin partitions for metal-enclosed gas-filled high-voltage switchgear and controlgear

C60079-13:19
Explosive atmospheres — Part 13: Equipment protection by pressurized room “p” and artificially

v

ventilated room “v

C60079-30-2:17 (R2022)
Explosive atmospheres — Part 30-2: Electrical resistance trace heating — Application guide for design,
installation and maintenance

CAN/CSA-C62155:06 (R2020)
Hollow pressurized and unpressurized ceramic and glass insulators for use in electrical equipment with
rated voltages greater than 1 000 V

C80079-36:22
Explosive atmospheres — Part 36: Non-electrical equipment for explosive atmospheres — Basic method
and requirements

C80079-37:22
Explosive atmospheres — Part 37: Non-electrical equipment for explosive atmospheres — Non electrical

type of protection constructional safety “c”, control of ignition source “b”, liquid immersion “k”

CAN/CSA-IEC 61400-24:12 (R2022)
Wind turbines — Part 24: Lightning protection

IEEE 844.1-2017/CSA C22.2 No. 293.1:17 (R2022)
Skin effect trace heating of pipelines, vessels, equipment, and structures — General, testing, marking,
and documentation requirements

IEEE 844.2-2017/CSA C293.2:17 (R2022)
Skin effect trace heating of pipelines, vessels, equipment, and structures — Application guide for design,
installation, testing, commissioning, and maintenance

IEEE 844.3-2019/CSA C22.2 No. 293.3:19
IEEE/CSA Standard for Impedance Heating of Pipelines and Equipment — General, Testing, Marking, and
Documentation Requirements

IEEE 844.4-2019/CSA C293.4:19
IEEE/CSA Standard for Impedance Heating of Pipelines and Equipment — Application Guide for Design,
Installation, Testing, Commissioning, and Maintenance

M421:23
Use of electricity in mines

PLUS 2203 (withdrawn)
Guide for the Design, Testing, Construction, and Installation of Equipment in Explosive Atmospheres by
John A. Bossert, 3rd edition, 2001

S413:21
Parking structures

SPE-1000:21
Model Code for the field evaluation of electrical equipment
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SPE-3000:19
Model Code for the field evaluation of medical electrical equipment (MEE) and medical electrical systems
(MES)

CSA/ANSI 721.80:19/CSA 6.22:19
Line pressure regulators

732:21
Electrical safety and essential electrical systems in health care facilities

798:19
Passenger ropeways and passenger conveyors

CAN/CSA-Z240 MH Series-92 (withdrawn)
Mobile homes

CAN/CSA-Z240 RV Series-08 (withdrawn)
Recreational vehicles

7240 RV Series-14 (R2020)
Recreational vehicles

CAN/CSA-Z241 Series-18 (R2023)
Park model trailers

CAN/CSA-Z267-00 (withdrawn)
Safety code for amusement rides and devices

7462:21
Workplace electrical safety

2662:23
Oil and gas pipeline systems

ANSI (American National Standards Institute)

B77.1-2022
Passenger Ropeways — Aerial Tramways, Aerial Lifts, Surface Lifts, Tows and Conveyors — Safety
Requirements

ANSI/ASME (American National Standards Institute/American Society of Mechanical Engineers)

B1.20.1-2013 (R2018)
Pipe Threads, General Purpose (Inch)

ANSI/IEEE (American National Standards Institute/Institute of Electrical and Electronics Engineers)

487-2015
IEEE Standard for the Electrical Protection of Communications Facilities Serving Electric Supply
Locations — General Considerations

ANSI/ISA (American National Standards Institute/International Society of Automation)

12.01.01-2013
Definitions and Information Pertaining to Electrical Equipment in Hazardous (Classified) Locations
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60079-10-1 (12.24.01)-2014
Explosive Atmospheres — Part 10-1: Classification of areas — Explosive gas atmospheres

RP12.06.01-2003
Recommended Practice for Wiring Methods for Hazardous (Classified) Locations — Instrumentation —
Part 1: Intrinsic Safety

TR12.12.04-2011
Electrical Equipment in a Class I, Division 2/Zone 2 Hazardous Location

ANSI/NEMA (American National Standards Institute/National Electrical Manufacturers Association)

C84.1-2021
Electric Power Systems and Equipment — Voltage Ratings (60 Hertz)

WD 6-2021
Wiring Devices — Dimensional Specifications

7535.4-2011 (R2017)
Product Safety Signs and Labels

ANSI/TIA (American National Standards Institute/Telecommunications Industry Association)

ANSI/TIA-568.2-D (2018)
Balanced Twisted-Pair Telecommunications Cabling and Components

APl (American Petroleum Institute)

PUBL 4589 (1993)
Fugitive Hydrocarbon Emissions from Oil and Gas Production Operations

PUBL 4615 (1995)
Emission Factors for Oil and Gas Production Operations

PUBL 4638 (1996)
Calculation Workbook for Oil and Gas Production Equipment Fugitive Emissions

RP 14F (2018)
Recommended Practice for Design, Installation, and Maintenance of Electrical Systems for Fixed and
Floating Offshore Petroleum Facilities for Unclassified and Class I, Division 1, and Division 2 Locations

RP 14FZ (2013)
Recommended Practice for Design, Installation, and Maintenance of Electrical Systems for Fixed and
Floating Offshore Petroleum Facilities for Unclassified and Class I, Zone 0, Zone 1, and Zone 2 Locations

RP 500 (2023)
Recommended Practice for Classification of Locations for Electrical Installations at Petroleum Facilities
Classified as Class 1, Division 1, and Division 2

RP 505 (2018)
Recommended Practice for Classification of Locations for Electrical Installations at Petroleum Facilities
Classified as Class I, Zone 0, Zone 1, and Zone 2

RP 2216 (2003) (withdrawn)

Recommended Practice for Ignition Risk of Hydrocarbon Liquids and Vapors by Hot Surfaces in the Open
Air
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ASABE (American Society of Agricultural and Biological Engineers)

EP473.2-2001 (R2020)
Equipotential Plane in Livestock Containment Areas

ASTM International

B117-19
Standard Practice for Operating Salt Spray (Fog) Apparatus

C1055-20
Standard Guide for Heated System Surface Conditions that Produce Contact Burn Injuries

D2487-17el
Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System)

E11-22
Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves

E1226-19
Standard Test Method for Explosibility of Dust Clouds

BNQ (Bureau de normalisation du Québec)

CAN/BNQ 1784-000 (2022)
Canadian Hydrogen Installation Code

CEA (Canadian Electricity Association)*

249 D541 (1989)
Simplified Rules for Grounding Customer-Owned High Voltage Substations

266 D991 (1995)
Clearance Distances Between Swimming Pools and Underground Electrical Cables

*CEA Standards are available through CEATI International (Centre for Energy Advancement through
Technological Innovation).

DIN [Deutsches Institut fiir Normung (German Institute for Standardisation)]

DIN IEC 60079-20-2 (withdrawn)
Explosive Atmospheres — Part 20-2: Material Characteristics — Combustible Dusts Test Methods

El (Energy Institute)

15 (2015)
Model code of safe practice Part 15: Area classification code for installations handling flammable fluids

IEC (International Electrotechnical Commission)

60079-10-1:2020
Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas atmospheres

60079-10-2:2015
Explosive atmospheres — Part 10-2: Classification of areas — Explosive dust atmospheres

60079-14:2013
Explosive atmospheres — Part 14: Electrical installations design, selection and erection
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60079-17:2013
Explosive atmospheres — Part 17: Electrical installations inspection and maintenance

60079-19:2019
Explosive atmospheres — Part 19: Equipment repair, overhaul and reclamation

60079-25:2020
Explosive atmospheres — Part 25: Intrinsically safe electrical systems

60079-29-2:2015
Explosive atmospheres — Part 29-2: Gas detectors — Selection, installation, use and maintenance of
detectors for flammable gases and oxygen

60079-29-3:2014
Explosive atmospheres — Part 29-3: Gas detectors — Guidance on functional safety of fixed gas
detection systems

60228:2004
Conductors of insulated cables

60300 series of Standards
Dependability management

60364-1:2005
Low-voltage electrical installations — Part 1: Fundamental principles, assessment of general
characteristics, definitions

Guide 117:2010
Electrotechnical equipment — Temperatures of touchable hot surfaces

TS 60079-32-1:2013+AMD1:2017
Explosive atmospheres — Part 32-1: Electrostatic hazards, guidance

TS 60079-42:2019
Explosive atmospheres — Part 42: Electrical safety devices for the control of potential ignition sources
for Ex-Equipment

IEC/IEEE (International Electrotechnical Commission/Institute of Electrical and Electronics Engineers)

60079-30-1:2015
Explosive atmospheres — Part 30-1: Electrical resistance trace heating — General and testing
requirements

60079-30-2:2015
Explosive atmospheres — Part 30-2: Electrical resistance trace heating — Application guide for design,
installation and maintenance

IEEE (Institute of Electrical and Electronics Engineers)

80-2013
IEEE Guide for Safety in AC Substation Grounding

484-2019

IEEE Recommended Practice for Installation Design and Installation of Vented Lead-Acid Batteries for
Stationary Applications
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802.3-2022
IEEE Standard for Ethernet

835-1994 (R2012)
IEEE Standard Power Cable Ampacity Tables

837-2014
IEEE Standard for Qualifying Permanent Connections Used in Substation Grounding

902-1998
IEEE Guide for Maintenance, Operation, and Safety of Industrial and Commercial Power Systems (Yellow
Book)

1020-2023
IEEE Guide for Control of Small (100 kVA to 5 MVA) Hydroelectric Power Plants

1349-2021
IEEE Guide for the Application of Electric Machines in Zone 2 and Class I, Division 2 Hazardous
(Classified) Locations

1584-2018
IEEE Guide for Performing Arc-Flash Hazard Calculations

1673-2015
IEEE Standard for Requirements for Conduit and Cable Seals for Field Connected Wiring to Equipment in
Petroleum and Chemical Industry Exposed to Pressures above Atmospheric (1.5 kPa, 0.22 psi)

C62.41.1-2002 (R2008)
IEEE Guide on the Surge Environment in Low-Voltage (1000 V and less) AC Power Circuits

C62.41.2-2002
IEEE Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and less) AC Power
Circuits

Paper No. PCIC-97-04. Hamer, P.S.; B.M. Wood; R.L. Doughty; R.L. Gravell; R.C. Hasty; S.E. Wallace; J.P.
Tsao; and Chevron Res. & Technol. Co. “Flammable vapor ignition initiated by hot rotor surfaces within
an induction motor — reality or not?” in Petroleum and Chemical Industry Conference, Record of
Conference Papers. 1997; 2002.

ISA (International Society of Automation)

12.04.04-2012
Pressurized Enclosures

12.10-1988
Area Classification in Hazardous (Classified) Dust Locations

12.12.03-2011
Standard for Portable Electronic Products Suitable for Use in Class | and Il, Division 2, Class | Zone 2 and
Class Ill, Division 1 and 2 Hazardous (Classified) Locations

12.13.04-2007 (R2014)
Performance Requirements for Open Path Combustible Gas Detectors
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12.20.01-2009 (R2014)
General Requirements for Electrical Ignition Systems for Internal Combustion Engines in Class I, Division
2 or Zone 2, Hazardous (Classified) Locations

RP12.02.02-1996
Recommendations for the Preparation, Content, and Organization of Intrinsic Safety Control Drawings

TR12.2-1995
Intrinsically Safe System Assessment Using the Entity Concept

TR12.13.01-1999 (R2013)
Flammability Characteristics of Combustible Gases and Vapors

TR12.13.03-2009
Guide for Combustible Gas Detection as a Method of Protection

TR12.21.01-2004 (R2013)
Use of Fiber Optic Systems in Class | Hazardous (Classified) Locations

ISO (International Organization for Standardization)

965-1:2013
ISO general purpose metric screw threads — Tolerances — Part 1: Principles and basic data

4225:2020
Air quality — General aspects — Vocabulary

6184-1:1985
Explosion protection systems — Part 1: Determination of explosion indices of combustible dusts in air

ISO/IEC (International Organization for Standardization/International Electrotechnical Commission)

80079-20-1:2017
Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour classification — Test
methods and data

80079-20-2:2016
Explosive atmospheres — Part 20-2: Material characteristics — Combustible dusts test methods

NEMA (National Electrical Manufacturers Association)

GD 1-2019
Evaluating Water-Damaged Electrical Equipment

VE 1-2017
Metal Cable Tray Systems

WD-AG 1-2019 CAN
Application Guide for Isolated Ground Wiring Devices — Canadian Version

NFPA (National Fire Protection Association)

20-2022
Standard for the Installation of Stationary Pumps for Fire Protection

30-2021
Flammable and Combustible Liquids Code
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33-2021
Standard for Spray Application Using Flammable or Combustible Materials

40-2022
Standard for the Storage and Handling of Cellulose Nitrate Film

51A-2012 (withdrawn)
Standard for Acetylene Cylinder Charging Plants

61-2020
Standard for the Prevention of Fires and Dust Explosions in Agricultural and Food Processing Facilities

68-2023
Standard on Explosion Protection by Deflagration Venting

70-2023
National Electrical Code

70B-2023
Standard for Electrical Equipment Maintenance

77-2019
Recommended Practice on Static Electricity

91-2020
Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and Particulate Solids

96-2021
Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations

484-2022
Standard for Combustible Metals

496-2021
Standard for Purged and Pressurized Enclosures for Electrical Equipment

497-2021
Recommended Practice for the Classification of Flammable Liquids, Gases, or Vapors and of Hazardous
(Classified) Locations for Electrical Installations in Chemical Process Areas

499-2021
Recommended Practice for the Classification of Combustible Dusts and of Hazardous (Classified)
Locations for Electrical Installations in Chemical Process Areas

505-2018
Fire Safety Standard for Powered Industrial Trucks Including Type Designations, Areas of Use,
Conversions, Maintenance, and Operations

654-2020
Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and
Handling of Combustible Particulate Solids

655-2017
Standard for Prevention of Sulfur Fires and Explosions
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664-2020
Standard for the Prevention of Fires and Explosions in Wood Processing and Woodworking Facilities

820-2020
Standard for Fire Protection in Wastewater Treatment and Collection Facilities

853-2020
Standard for the Installation of Stationary Fuel Cell Power Systems

HAZ10
Fire Protection Guide to Hazardous Materials, 2010

NRCC (National Research Council Canada)
National Building Code of Canada, 2020

National Fire Code of Canada, 2020

TIA (Telecommunications Industry Association)

TIA TSB-184-A (2019)
Guidelines for Supporting Power Delivery Over Balanced Twisted-Pair Cabling

ULC Standards

CAN/ULC-5139:2017
Standard for Fire Test for Circuit Integrity of Fire-Resistive Power, Instrumentation, Control, and Data
Cables

CAN/ULC-S524:2019
Standard for Installation of Fire Alarm Systems

CAN/ULC-S531:2019
Standard for Smoke Alarms

CAN/ULC-S572:2017
Standard for Photoluminescent and Self-Luminous Exit Signs and Path Marking Systems

CAN/ULC-S2577:2013
Standard for Suspended Ceiling Power Grid Systems and Equipment

ULSE Inc.

1836 (2022)
Outline of Investigation for Electric Motors and Generators for Use in Class |, Division 2, Class |, Zone 2,
Class Il, Division 2 and Zone 22 Hazardous (Classified) Locations

ANSI/CAN/UL 1973:2022
Batteries for Use in Stationary and Motive Auxiliary Power Applications

ANSI/CAN/UL 9540:2023
Energy Storage Systems and Equipment

ANSI/CAN/UL 9540A:2019
Test Method for Evaluating Thermal Runaway Fire Propagation in Battery Energy Storage Systems
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122701 (2022)
Requirements for Process Sealing Between Electrical Systems and Flammable or Combustible Process
Fluids

Other publications
Alberta Municipal Affairs, Electrical STANDATA

Canada — Navigation Protection Act, R.S.C. 1985, c. N-22

Eckhoff, R. K. 2016. Explosion Hazards in the Process Industries. 2nd ed. Houston: Gulf Professional
Publishing.

Environment and Climate Change Canada, Canadian Climate Normals

Lewis, B., and G. von Elbe. 1987. Combustion, Flames and Explosions of Gases. 3rd ed. Orlando:
Academic Press, Inc.

Magison, E. 2007. Electrical Instruments in Hazardous Locations. 4th ed. Research Triangle Park: ISA.
McMillan, A. 1998. Electrical installations in hazardous areas. Oxford, UK: Butterworth-Heinemann.
Natural Resources Canada, Atlas of Canada

Natural Resources Canada, Micro-Hydropower Systems: A Buyer’s Guide, 2004
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Section 0
CSA C22.1:24 Object, scope, and definitions

Section 0 — Object, scope, and definitions
(See Appendix G)

Object (see Appendix B)

The object of this Code is to establish safety standards for the installation and maintenance of electrical
equipment. In its preparation, consideration has been given to the prevention of fire and shock hazards,
as well as proper maintenance and operation.

The requirements in this Code address the fundamental principles of protection for safety contained in
International Electrotechnical Commission Standard 60364-1, Low-voltage electrical installations. |IEC
60364-1 contains fundamental principles of protection for safety that encompass protection against
electric shock, thermal effects, overcurrent, fault currents, and overvoltage. Therefore, compliance with
the requirements of this Code and proper maintenance will ensure an essentially safe installation. Safe
installations may be also achieved by alternatives to this Code when such alternatives meet the
fundamental safety principles of IEC 60364-1.

These alternatives are intended to be used only in conjunction with acceptable means to assess
compliance of these alternatives with the fundamental safety principles of IEC 60364-1 by the
authorities enforcing this Code.

Wiring installations that do not make provision for the increasing use of electricity may be overloaded in
the future, resulting in a hazardous condition. It is recommended that the initial installation have
sufficient wiring capacity and that there be some provision made for wiring changes that might be
required as a result of future load growth.

This Code is not intended as a design specification nor as an instruction manual for untrained persons.
Scope

This Code applies to all electrical work and electrical equipment operating or intended to operate at all
voltages in electrical installations for buildings, structures, and premises, including factory-built
relocatable and non-relocatable structures, and self-propelled marine vessels stationary for periods
exceeding five months and connected to a shore supply of electricity continuously or from time to time,
with the following exceptions:

a) installations or equipment employed by an electric, communication, or community antenna
distribution system utility in the exercise of its function as a utility, as recognized by the regulatory
authority having jurisdiction, and located outdoors or in buildings or sections of buildings used for
that purpose;

b) equipment and facilities that are used in the operation of an electric railway and are supplied
exclusively from circuits that supply the motive power;

c) installations or equipment used for railway signalling and railway communication purposes, and
located outdoors or in buildings or sections of buildings used exclusively for such installations;

d) aircraft; and

e) electrical systems in ships that are regulated under Transport Canada.

For mines and quarry applications, see also CSA M421.

This Code and any standards referenced in it do not make or imply any assurance or guarantee by the
authority adopting this Code with respect to life expectancy, durability, or operating performance of
equipment and materials so referenced.
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Definitions

For the purpose of correct interpretation, certain terms have been defined and where such terms or
their derivatives appear throughout this Code they shall be understood to have the following meanings.
The ordinary or dictionary meaning of terms shall be used for terms not specifically defined in this
Code.

Acceptable — acceptable to the authority enforcing this Code.

Accessible (as applied to equipment) — admitting close approach because the equipment is not
guarded by locked doors, elevation, or other effective means.

Accessible (as applied to wiring methods) —
a) not permanently closed in by the structure or finish of the building; and
b) capable of being removed without disturbing the building structure or finish.

Accredited certification organization — an organization that has been accredited by the Standards
Council of Canada, in accordance with specific criteria, procedures, and requirements, to operate, on a
continuing basis, a certification program for electrical equipment.

Aluminum-sheathed cable — a cable consisting of one or more conductors assembled into a core and
covered with a liquid- and gas-tight sheath of aluminum or aluminum alloy.

Ampacity — the maximum current, in amperes, that can be carried continuously under the conditions
of use

a) by a conductor without exceeding its temperature rating; or

b) by an insulated conductor without exceeding the insulation temperature rating (see Appendix B).

Approved (as applied to electrical equipment) —
1) equipment that has been certified by a certification organization accredited by the Standards
Council of Canada in accordance with the requirements of
a) CSA Group Standards; or
b) other standards that have been developed by a Standards development organization
accredited by the Standards Council of Canada, or other recognized documents, where CSA
Group Standards do not exist or are not applicable, provided that such other standards or
other recognized documents
i)  are correlated with provisions of the CE Code, Part I; and
ii) do not create duplication with standards already listed in Appendix A; or
2) equipment that conforms to the requirements of the regulatory authority (see Appendix B).

Armour — a metallic covering, wrapped over one or more insulated conductors, that is intended
primarily for physical protection against severe installation conditions but is not intended to provide a
hermetic seal.

Authorized person — a qualified person who, in his or her duties or occupation, is obliged to approach
or handle electrical equipment; or a person who, having been warned of the hazards involved, has been
instructed or authorized to do so by someone having authority to give the instruction or authorization.

Auxiliary gutter — a raceway consisting of a sheet metal enclosure used to supplement the wiring
space of electrical equipment and to enclose interconnecting conductors.

AWG — the American (or Brown and Sharpe) Wire Gauge as applied to non-ferrous conductors and
non-ferrous sheet metal.

Bathroom — a room containing bathing or showering facilities and that may also contain a wash
basin(s) and/or water closet(s).
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Bonding — a low impedance path obtained by permanently joining all non-current-carrying metal parts
to ensure electrical continuity and having the capacity to conduct safely any current likely to be
imposed on it.

Bonding conductor — a conductor that connects the non-current-carrying parts of electrical equipment,
raceways, or enclosures to the service equipment or system grounding conductor.

Box connector — see Connector.
Branch circuit — see Circuit.

Building — a structure that stands alone or that is cut off from adjoining structures by firewalls,
unpierced or with openings, protected by approved fire doors.

Bus — a conductor that serves as a common connection for the corresponding conductors of two or
more circuits.

Busway — a raceway consisting of metal troughing (including elbows, tees, and crosses, in addition to
straight runs) containing conductors that are supported on insulators.

Cabinet — an enclosure of adequate mechanical strength, composed entirely of non-combustible and
absorption-resistant material, designed either for surface or flush mounting, and provided with a frame,
mat, or trim, in which swinging doors are hung.

Cable —

a) a product identified as a cable in Table 19; or

b) where not listed in Table 19, a complete manufactured assembly consisting of one or more
insulated conductors, optical fibers, or both, and which may include fillers, strength members,
bonding conductors, and insulating and protective material, and may also include a continuous
overall covering providing a degree of electrical, mechanical, and environmental protection to the
assembly.

Cable tray — a supporting means consisting of troughing and fittings formed and constructed so that
insulated conductors and cables may be readily installed or removed after the cable tray has been
completely installed, without damage either to conductors or their covering.

Ladder cable tray — a prefabricated structure consisting of two longitudinal side rails connected by
individual transverse members, with openings exceeding 50 mm in a longitudinal direction (see
Appendix B).

Non-ventilated cable tray — a prefabricated structure without openings within the integral or
separate longitudinal side rails.

Ventilated cable tray — a prefabricated structure consisting of a ventilated bottom within integral
longitudinal side rails, with no openings exceeding 50 mm in a longitudinal direction (see
Appendix B).

Cablebus — an assembly of insulated conductors or cables, or both, with fittings and conductor
terminations in a completely enclosed, ventilated, or non-ventilated protective metal housing (see
Appendix B).

Cell — one of the hollow spaces, suitable for use as a raceway, of a cellular metal or cellular concrete
floor, the axis of the cell being parallel to the longitudinal axis of the floor members.

Cellular floor — an assembly of cellular metal or cellular concrete floor members, consisting of units
with hollow spaces (cells) suitable for use as raceways and, in some cases, non-cellular units.
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Circuit (see Appendix B) —

Branch circuit — that portion of the wiring installation between the final overcurrent device
protecting the circuit and the outlet(s).

Communication circuit — a circuit that is part of a communication system.

Control circuit — the circuit that carries the electric signals directing the performance of a control
device, but that does not carry the power that the device controls.

Extra-low-voltage power circuit — a circuit, such as a valve operator and similar circuits, that is
neither a remote control circuit nor a signal circuit, but that operates at not more than 30 V and
that is supplied from a transformer or other device restricted in its rated output to 1000 VeA, but in
which the current is not limited in accordance with the requirements for a Class 2 circuit.

Low-energy power circuit — a circuit other than a remote control or signal circuit that has the
power supply limited in accordance with the requirements for Class 2 remote control circuits.

Multi-wire branch circuit — a branch circuit consisting of two or more ungrounded conductors
having a voltage difference between them and an identified grounded conductor having equal
voltage between it and each ungrounded conductor, with this grounded conductor connected to the
neutral conductor.

Remote control circuit — any electrical circuit that controls any other circuit through a relay or an
equivalent device.

Signal circuit — any electrical circuit, other than a communication circuit, that supplies energy to a
device that gives a recognizable signal, such as circuits for doorbells, buzzers, code-calling systems,
signal lights, etc.

Circuit breaker — a device designed to open and close a circuit by non-automatic means and to open
the circuit automatically on a predetermined overcurrent without damage to itself when properly
applied within its ratings.

Instantaneous-trip circuit breaker — a circuit breaker designed to trip only under short-circuit
conditions.

Communication circuit — see Circuit.

Communication system — see System.

Community antenna distribution system — see System.

Concealed — rendered permanently inaccessible by the structure or finish of the building.

Conductor — a conductive material that is constructed for the purpose of carrying electric current.
Bare conductor — a conductor having no covering or electrical insulation.

Covered conductor — a conductor covered with a dielectric material having no rated dielectric
strength.

Insulated conductor — a conductor covered with a dielectric material having a rated dielectric
strength.

Conduit — a raceway of circular cross-section, other than electrical metallic tubing and electrical non-
metallic tubing, into which it is intended that conductors be drawn.

Flexible metal conduit — a metal conduit that may be easily bent without the use of tools.
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Liquid-tight flexible conduit —
a) a flexible metal conduit having an outer liquid-tight jacket; or
b) a flexible liquid-tight non-metallic conduit.

Rigid conduit — a rigid conduit of metal or a non-metallic material.

Rigid metal conduit — a rigid conduit of metal made to the same dimensions as standard pipe and
suitable for threading with standard pipe threads.

Rigid non-metallic conduit — a rigid conduit of non-metallic material that is not permitted to be
threaded.

Rigid PVC conduit — a rigid non-metallic conduit of unplasticized polyvinyl chloride.

Rigid RTRC conduit Type AG — a rigid non-metallic conduit of reinforced thermoset material
suitable for direct burial or encasement in concrete and for exposed or concealed work.

Rigid RTRC conduit Type BG — a rigid non-metallic conduit of reinforced thermoset material
suitable for direct burial or encasement in concrete.

Rigid Type DB2/ES2 PVC conduit — a rigid non-metallic conduit of PVC for direct burial or
encasement in concrete or masonry.

Rigid Type EB1 PVC conduit — a rigid non-metallic conduit of PVC for encasement in concrete or
masontry.

Connector —

Box connector — a device for securing a cable, via its sheath or armour, where it enters an
enclosure such as an outlet box.

Wire connector — a device that connects two or more conductors together or one or more
conductors to a terminal point for the purpose of connecting electrical circuits.

Continuous duty — see Duty.
Control circuit — see Circuit.

Controller — a device or a group of devices for controlling in some predetermined manner the electric
power delivered to the apparatus to which it is connected.

Cord set — an assembly consisting of a suitable length of flexible cord or power supply cable provided
with an attachment plug at one end and a cord connector at the other end.

Current-permit — written permission from the inspection department to a supply authority stating that
electric energy may be supplied to a particular installation.

Cut-out box — an enclosure of adequate mechanical strength, composed entirely of non-combustible
and absorption-resistant material, designed for surface mounting, and having swinging doors or covers
secured directly to, and telescoping with, the walls of the box proper.

Damp location — see Location.

Dead (as applied to electrical equipment) — the current-carrying parts of electrical equipment are free
from any electrical connection to a source of voltage and from electrical charge and do not have a
voltage different from that of earth.

Dead front — without live parts exposed to a person on the operating side of the equipment.
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Different systems — see System.

Disconnecting means — a device, group of devices, or other means whereby the conductors of a circuit
can be disconnected from their source of supply.

Dry location — see Location.

Duplex receptacle — see Receptacle.

Dust-tight — an enclosure constructed so that dust cannot enter it.

Duty — a requirement of service that demands the degree of regularity of the load.

Continuous duty — a requirement of service that demands operation at a substantially constant
load for an indefinitely long time.

Intermittent duty — a requirement of service that demands operation for definitely specified
alternate intervals of

a) load and no-load;

b) load and rest; or

¢) load, no-load, and rest.

Periodic duty — a type of intermittent duty in which the load conditions are regularly recurrent.

Short-time duty — a requirement of service that demands operation at a substantially constant
load for a short and definitely specified time.

Varying duty — a requirement of service that demands operation at loads and for intervals of time,
both of which may be subject to wide variation.

Dwelling unit — a suite operated as a housekeeping unit that is used or intended to be used by one or
more persons and contains cooking, eating, living, sleeping, and sanitary facilities (see Suite).

Electrical contractor — any person, corporation, company, firm, organization, or partnership performing
or engaging to perform, either for their or its own use or benefit, or for that of another, and with or
without remuneration or gain, any work with respect to an electrical installation or any other work to
which this Code applies.

Electrical equipment — any apparatus, appliance, device, instrument, fitting, fixture, luminaire,
machinery, material, or thing used in or for, or capable of being used in or for, the generation,
transformation, transmission, distribution, supply, or utilization of electric power or energy, and,
without restricting the generality of the foregoing, includes any assemblage or combination of materials
or things that is used, or is capable of being used or adapted, to serve or perform any particular
purpose or function when connected to an electrical installation, notwithstanding that any of such
materials or things may be mechanical, metallic, or non-electric in origin.

Electrical installation — the installation of any wiring in or upon any land, building, or premises from
the point(s) where electric power or energy is delivered by the supply authority or from any other
source of supply, to the point(s) where such power or energy can be used by any electrical equipment,
and the installation includes the connection of any such wiring with any of the electrical equipment and
any part of the wiring and also includes the maintenance, alteration, extension, and repair of such
wiring.

Electrical metallic tubing — a raceway of metal having circular cross-section into which it is intended
that conductors be drawn and that has a wall thinner than that of rigid metal conduit and an outside
diameter sufficiently different from that of rigid conduit to render it impracticable for anyone to thread
it with standard pipe thread.
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Electrical non-metallic tubing — a pliable non-metallic corrugated raceway having a circular cross-
section.

Elevator — a hoisting and lowering mechanism equipped with a car or platform that moves in guides in
a substantially vertical direction but not including tiering or piling machines that operate within one
storey, or endless belts, conveyors, chains, buckets, or similar devices used for the purpose of elevating
materials.

Electric elevator — an elevator in which the motion of the car is obtained through an electric motor
directly applied to the elevator machinery.

Elevator machinery — the machinery and its equipment used in raising and lowering the elevator car or
platform.

Emergency lighting — lighting required by the provisions of the National Building Code of Canada for
the purpose of facilitating safe exit and access to exit in the event of fire or other emergency.

Energized — electrically connected to, or is, a source of voltage.
Energized part — an energized conductive component.

Explosion-proof enclosure — an enclosure constructed so that it will

a) withstand the pressure developed during an internal explosion of an explosive gas atmosphere;

b) prevent the transmission of an internal explosion to an explosive gas atmosphere surrounding the
enclosure; and

c) not have external surface temperatures that are capable of igniting an explosive gas atmosphere
surrounding the enclosure (see Appendix B).

Exposed (as applied to live parts) — live parts that can be inadvertently touched or approached nearer
than a safe distance by a person, and the term is applied to parts not suitably guarded, isolated, or
insulated.

Exposed (as applied to wiring methods) — not concealed.
Extra-low voltage — see Voltage.
Extra-low-voltage power circuit — see Circuit.

Feeder — any portion of an electrical circuit between the service box or other source of supply and the
branch circuit overcurrent devices.

Fire-resisting (when applied to a building) — constructed of masonry, reinforced concrete, or equivalent
materials.

Flood elevation — elevation of surface water resulting from a flood event designated in accordance
with the National Building Code of Canada or applicable local legislation (see Appendix B).

Flood hazard zone — a spatially delineated area designated in accordance with the National Building
Code of Canada or applicable local legislation as being subjected to a flood hazard (see Appendix B).

General-use switch — see Switch.
Ground — a connection to earth obtained by a grounding electrode.

Ground fault — an unintentional electrical path between a part operating normally at some potential to
ground, and ground.
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Ground fault circuit interrupter (GFCI) — a device that functions to interrupt a circuit or portion of a
circuit, within a predetermined time, when a current to ground exceeds some predetermined value that
is less than that required to operate the overcurrent protective device of the supply circuit.

Ground fault circuit interrupter, Class A (Class A GFCI) — a ground fault circuit interrupter that will
interrupt the circuit to the load, within a predetermined time, when the ground fault current is 6 mA or
more but not when the ground fault current is 4 mA or less (see Appendix B).

Ground fault detection — a means of detecting a ground fault (see Appendix B).

Ground fault protection — a means of detecting and interrupting a ground fault current at a level less
than the current required to operate the circuit overcurrent device (see Appendix B).

Grounded — connected effectively with the general mass of the earth through a grounding path of

sufficiently low impedance and having an ampacity sufficient at all times, under the most severe

conditions liable to arise in practice, to prevent any current in the grounding conductor from causing a

harmful voltage to exist

a) between the grounding conductors and neighbouring exposed conducting surfaces that are in good
contact with the earth; or

b) between the grounding conductors and neighbouring surfaces of the earth itself.

Grounding — a permanent and continuous conductive path to the earth with sufficient ampacity to
carry any fault current liable to be imposed on it, and of a sufficiently low impedance to limit the
voltage rise above ground and to facilitate the operation of the protective devices in the circuit.

Grounding conductor — the conductor used to connect the service equipment or system to the
grounding electrode (see Appendix B).

Grounding electrode — a buried metal water-piping system or metal object or device buried in, or
driven into, the ground to which a grounding conductor is electrically and mechanically connected.

Grounding system — see System.

Guarded — covered, shielded, fenced, enclosed, or otherwise protected by means of suitable covers or
casings, barriers, rails or screens, or mats or platforms to remove the liability of dangerous contact or
approach by persons or objects.

Hazardous location — see Location.

HDPE conductors-in-conduit — a complete assembly of conductors or cables inside a continuous length
of HDPE conduit.

HDPE conduit — a non-metallic, smooth wall conduit of high-density polyethylene for direct burial or
encasement in concrete or masonry.

Header — a raceway for electrical conductors, associated with an underfloor raceway or cellular floor
system, that provides access to predetermined raceways or cells.

High-voltage — see Voltage.

Hoistway — any shaftway, hatchway, well hole, or other vertical opening or space in which an elevator,
escalator, or dumbwaiter operates or is intended to operate.
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Identified —

a) when applied to a conductor, signifies that the conductor has
i)  a white covering; or
ii) araised longitudinal ridge(s) on the surface of the extruded covering on certain flexible cords,

either of which indicates that the conductor is a grounded conductor or a neutral; and

b) when applied to other electrical equipment, signifies that the terminals to which grounded or
neutral conductors are to be connected have been distinguished for identification by being tinned,
nickel-plated, or otherwise suitably marked.

Inaccessible —

a) when applied to a room or compartment, signifies that the room or compartment is sufficiently
remote from access or placed or guarded so that unauthorized persons cannot inadvertently enter
the room or compartment; and

b) when applied to electrical equipment, signifies that the electrical equipment is covered by the
structure or finish of the building in which it is installed or maintained, or is sufficiently remote
from access or placed so that unauthorized persons cannot inadvertently touch or interfere with
the equipment.

Indicating switch — see Switch.

Industrial establishment — a building, part of a building (other than office or exhibit space), or a part of
the premises outside the building where persons are employed for the purpose of assembling,
fabricating, manufacturing, processing, repairing, or storing goods and materials, as distinguished from
dwellings, offices, and similar occupancies.

Inspection department — an organization legally authorized to enforce this Code and having
jurisdiction over specified territory.

Inspector — any person duly appointed by the inspection department for the purpose of enforcing this
Code.

Insulated — separated from other conducting surfaces by a dielectric material or air space having a
degree of resistance to the passage of current and to disruptive discharge sufficiently high for the
condition of use.

Insulating (as applied to non-conducting substances) — capable of bringing about the condition defined
as insulated.

Intermittent duty — see Duty.

Intrinsically safe — that any spark or thermal effect that may occur in normal use, or under any
conditions of fault likely to occur in practice, is incapable of causing an ignition of the prescribed
flammable gas, vapour, or dust.

Isolating switch — see Switch.

Jacket — a non-metallic covering on a cable that provides mechanical and environmental protection for
the cable.

Ladder cable tray — see Cable tray.

Lampholder — a device constructed for the mechanical support of lamps and for connecting them to
circuit conductors.

Liquid-tight flexible conduit — see Conduit.

Live — see Energized.
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Live parts — energized conductive components.
Location —

Damp location — an exterior or interior location that is normally or periodically subject to
condensation of moisture in, on, or adjacent to electrical equipment and includes partially
protected locations under canopies, marquees, roofed open porches, and similar locations.

Dry location — a location not normally subject to dampness, but that may include a location subject
to temporary dampness as in the case of a building under construction, provided that ventilation is
adequate to prevent an accumulation of moisture.

Hazardous location (see Appendix B) — premises, buildings, or parts thereof in which

a) an explosive gas atmosphere is present, or may be present, in the air in quantities that require
special precautions for the construction, installation, and use of electrical equipment; or

b) dusts are present, or may be present, in the form of clouds or layers in quantities to require
special precautions for the construction, installation, and operation of electrical equipment.

Ordinary location — a dry location in which, at normal atmospheric pressure and under normal
conditions or use, electrical equipment is not unduly exposed to damage from mechanical causes,
excessive dust, moisture, or extreme temperatures, and in which electrical equipment is entirely
free from the possibility of damage through corrosive, flammable, or explosive atmospheres.

Outdoor location — any location exposed to the weather (see Appendix B).

Wet location — a location in which liquids may drip, splash, or flow on or against electrical
equipment.

Low-energy power circuit — see Circuit.
Low-voltage — see Voltage.

Low-voltage protection — a device that operates on the reduction or failure of voltage to cause and
maintain the interruption of power to the main circuit.

Low-voltage release — a device that operates on the reduction or failure of voltage to cause
interruption of power to the main circuit, but not to prevent its re-establishment on the return of
voltage to a safe operating value.

Luminaire — a complete lighting unit designed to accommodate the lamp(s) and to connect the lamp(s)
to circuit conductors.

Machine tool, metal cutting — a power-driven machine, not portable by hand, used to remove metal in
the form of chips.

Machine tool, metal forming — a power-driven machine, not portable by hand, used to press, forge,
emboss, hammer, blank, or shear metals.

Manufactured wiring system — a wiring system containing component parts that are assembled in the
process of manufacture and cannot be disassembled at the building site without damage to or
destruction of the assembly.

Mineral-insulated cable — a cable having a bare solid conductor(s) supported and insulated by a highly
compressed refractory material enclosed in a liquid- and gas-tight metal tube sheathing; the term
includes both the regular type (Ml) and the lightweight type (LWMI) unless otherwise qualified.

Mobile home — a transportable dwelling unit constructed to be towed on its own chassis (see
Appendix B).
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Mobile industrial or commercial structure — a transportable structure, other than a mobile home,
constructed to be towed on its own chassis (see Appendix B).

Motor-circuit switch — see Switch.
MSG — the Manufacturer’s Standard Gauge for uncoated steel.

Multi-outlet assembly — a surface or flush enclosure carrying conductors for extending one 2-wire or
multi-wire branch circuit to two or more receptacles of the grounding type that are attached to the
enclosure.

Multiple-section mobile unit — a single structure composed of separate mobile units, each towable on
its own chassis, which, when towed to the site, are coupled together mechanically and electrically to
form a single structure.

Multi-winding motor — a motor having multiple and/or tapped windings, intended to be connected or
reconnected in two or more configurations, for operation at any one of two or more speeds and/or
voltages.

Multi-wire branch circuit — see Circuit.

Neutral — the conductor (when one exists) of a polyphase circuit or single-phase, 3-wire circuit that is
intended to have a voltage such that the voltage differences between it and each of the other
conductors are approximately equal in magnitude and are equally spaced in phase (see Appendix B).

Non-combustible construction — the type of construction in which a degree of fire safety is attained by
the use of non-combustible materials for structural members and other building assemblies (see
Appendix B).

Non-relocatable structure — a factory-built unit for use on permanent foundations.
Non-ventilated cable tray — see Cable tray.

Open (as applied to electrical equipment) — moving parts, windings, or live parts are exposed to
accidental contact.

Outdoor location — see Location.
Outlet — a point in the wiring installation at which current is taken to supply utilization equipment.

Outline lighting — an arrangement of incandescent lamps or electric-discharge tubing to outline or call
attention to certain features such as the shape of a building or the decoration of a window.

Overcurrent device — any device capable of automatically opening an electric circuit, under both
predetermined overload and short-circuit conditions, either by fusing of metal or by electromechanical
means.

Overload device — a device affording protection from excess current, but not necessarily short-circuit
protection, and capable of automatically opening an electric circuit.

Panelboard — an assembly of buses and connections, overcurrent devices and control apparatus with
or without switches, or other equipment constructed for installation as a complete unit in a cabinet.

Panelboard, enclosed — an assembly of buses and connections, overcurrent devices and control
apparatus with or without switches, or other equipment installed in a cabinet.

Park model trailer — a recreational vehicle having a gross floor area not exceeding 50 m2 when set up
(see Appendix B).
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Part-winding start motor — a motor arranged for starting by first energizing part of its primary winding
and, subsequently, energizing the remainder of this winding in one or more steps, both parts then
carrying current.

Periodic duty — see Duty.

Permanently connected equipment — equipment that is electrically connected to the supply by means
of connectors that can be accessed, loosened, or tightened only with the aid of a tool.

Permit — the official written permission of the inspection department, on a form provided for the
purpose, authorizing work to be commenced on any electrical installation.

Plenum — a chamber associated with air-handling apparatus for distributing the processed air from the
apparatus (supply plenum) to the supply ducts or for receiving air to be processed by the apparatus
(return plenum).

Portable (as applied to electrical equipment) — the equipment is specifically designed not to be used in
a fixed position and receives current through the medium of a flexible cord or cable and usually an
attachment plug.

Portable ground fault circuit interrupter — a ground fault circuit interrupter that is either of the direct
plug-in type or specifically designed to receive current by means of a flexible cord or cable and an
attachment plug and that incorporates one or more receptacles for the connection of equipment that is
provided with a flexible cord or cable and an attachment plug.

Power supply cord — an assembly consisting of a suitable length of flexible cord or power supply cable
provided with an attachment plug at one end.

Protected (as applied mainly to electrical equipment) — such equipment is constructed so that the
electrical parts are protected against damage from foreign objects entering the enclosure.

PVC conduit — see Conduit.

Qualified person — one familiar with the construction and operation of the apparatus and the hazards
involved.

Raceway — any channel designed for holding wires, cables, or busbars, and, unless otherwise qualified
in the Rules of this Code, the term includes conduit (rigid and flexible, metal and non-metallic),
electrical metallic and non-metallic tubing, underfloor raceways, cellular floors, surface raceways,
wireways, busways, and auxiliary gutters.

Readily accessible — capable of being reached quickly for operation, renewal, or inspection, without
requiring those to whom ready access is a requisite to climb over or remove obstacles or to resort to
portable ladders, chairs, etc.

Receptacle — one or more groups of female contacts, each group arranged in a configuration, all
groups mounted on the same yoke and in the same housing, installed at an outlet and intended for the
connection of one or more attachment plugs of a mating configuration.

Duplex receptacle — a receptacle with two groups of female contacts.
Single receptacle — a receptacle with one group of female contacts.

Split receptacle — a receptacle with two or more groups of female contacts, having terminals
adapted for connection to one or more multi-wire branch circuits.

Recreational vehicle — a portable structure intended as a temporary accommodation for travel,
vacation, or recreational use (see Appendix B).
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Recreational vehicle park — an area of land designed to accommodate recreational vehicles and park
model trailers.

Relocatable structure — a factory-built unit for use without a permanent foundation.
Remote control circuit — see Circuit.

Residential occupancy — the occupancy or use of a building or part of a building by persons for whom
sleeping accommodation is provided but who are not harboured or detained to receive medical care or
treatment or are not involuntarily detained.

Resistant [used as a suffix (e.g., absorption-resistant, moisture-resistant, etc.)] — material constructed,
protected, or treated so that it will not be readily damaged when subjected to the specific material or
condition.

Separate built-in cooking unit — a stationary cooking appliance, including its integral supply leads or
terminals and consisting of one or more surface elements or ovens, or a combination of these,
constructed so that the unit is permanently built into a counter or wall.

Service, consumer’s — all that portion of the consumer’s installation from the service box or its
equivalent up to the supply service.

Service, supply — any one set of conductors run by a supply authority from its mains to a consumer’s
service.

Service box — an assembly consisting of an enclosure that can be locked or sealed, containing either
fuses and a switch, or a circuit breaker, and of such design that it is possible to operate either the switch
or circuit breaker to the open position by manual means when the box is closed (see Appendix B).

Service room — a room or space provided in a building to accommodate building service equipment
and constructed in accordance with the National Building Code of Canada or applicable local legislation
(see Appendix B, Note to Rule 26-010).

Sheath — a continuous covering that is applied over one or more insulated conductors and is intended
primarily to provide a hermetic seal and, to a lesser extent, physical protection.

Shockproof (as applied to X-ray and high-frequency equipment) — such equipment is guarded with
grounded metal so that no person can come into contact with any live part.

Short-time duty — see Duty.
Signal circuit — see Circuit.

Single dwelling — a dwelling unit consisting of a detached house, one unit of row housing, or one unit
of a semi-detached, duplex, triplex, or quadruplex house.

Single receptacle — see Receptacle.

Slow-burning (as applied to conductor insulation) — insulation with flame-retardant properties.
Soldered — a union of metal surfaces by the fusion of a metal alloy, usually of lead and tin.
Special permission — the written authority of the inspection department.

Split receptacle — see Receptacle.

Splitter — an enclosure containing terminal plates or busbars having main and branch connectors.
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Starter — a controller for accelerating a motor from rest to normal speed and for stopping the motor;
the term usually implies inclusion of overload protection.

Suite — a single room or series of rooms of complementary use operated under a single tenancy,
including dwelling units and individual guest rooms in motels, hotels, boarding houses, rooming houses,
and dormitories (see Appendix B).

Supply authority — any person, firm, corporation, company, commission, or other organization
responsible for an electrical power distribution network that connects to a consumer’s service (see
Appendix B).

Surface raceway — a surface-mounted or pendant enclosure, consisting of one or more channels for
the purpose of containing and protecting conductors and intended to accommodate associated fittings,
wiring devices, luminaires, and accessories.

Switch — a device for making, breaking, or changing connection in a circuit.

General-use switch — a switch intended for use in general distribution and branch circuits and that
is rated in amperes and is capable of interrupting its rated current at rated voltage.

Indicating switch — a switch of such design or marked so that whether it is on or off may be readily
determined by inspection.

Isolating switch — a switch intended for isolating either a circuit or some equipment from its
source of supply and that is not intended either for establishing or interrupting the flow of current
in any circuit.

Motor-circuit switch — a fused or unfused switch, rated in horsepower or kilowatts, capable of
interrupting the maximum operating overload current of a motor of the same horsepower or
kilowatt rating as the switch at the rated voltage.

Switchboard — a panel or assembly of panels on which is mounted any combination of switching,
measuring, controlling, and protective devices, buses, and connections, designed to successfully carry
and rupture the maximum fault current encountered when controlling incoming and outgoing feeders.

System (see Appendix B) —

Communication system — an electrical system whereby voice, sound, or data may be received and/
or transmitted and that includes telephone, telegraph, data communications, intercommunications,
paging systems, wired music systems, and other systems of similar nature, but excludes alarm
systems such as fire, smoke, or intrusion, radio and television broadcast communication equipment,
closed circuit television, or community antenna television systems.

Community antenna distribution system — a distribution system of coaxial cable, together with any
necessary amplifiers or other equipment, that is used to transmit television or radio frequency
signals typical of a community antenna television (CATV) system.

Different systems — those that derive their energy from different transformers or from different
banks of transformers, or from different generators or other sources.

Grounding system — all conductors, clamps, ground clips, ground plates or pipes, and grounding
electrodes by means of which the electrical installation is grounded.

Theatre — a building, or any portion of a building, that is used for public, dramatic, operatic, motion
picture, or other performances.
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Thermal cut-out — a device affording protection from excessive current, but not necessarily short-
circuit protection, and containing a heating element in addition to, and affecting, a fusible member that
opens the circuit.

Underfloor raceway — a raceway suitable for use in the floor.

Utilization equipment — equipment that utilizes electrical energy for mechanical, chemical, heating,
lighting, or similar useful purposes.

Varying duty — see Duty.

Vault (transformer vault or electrical equipment vault) — an isolated enclosure, either above or below
ground, with fire-resisting walls, ceilings, and floors for the purpose of housing transformers and other
electrical equipment.

Ventilated cable tray — see Cable tray.
Vessel — any ship or boat or any other description of vessel used or designed to be used in navigation.
Voltage (see Appendix B) —

Extra-low voltage —
a) for accircuits, any voltage not exceeding 30 V ac; or
b) for dc circuits, any voltage not exceeding 60 V dc.

Low voltage —
a) for accircuits, any voltage exceeding 30 V ac but not exceeding 1000 V ac; or
b) for dc circuits, any voltage exceeding 60 V dc but not exceeding 1500 V dc.

High voltage —
a) for accircuits, any voltage exceeding 1000 V ac; or
b) for dc circuits, any voltage exceeding 1500 V dc.

Voltage-to-ground — the voltage between any given live ungrounded part and any grounded part in the
case of grounded circuits, or the greatest voltage existing in the circuit in the case of ungrounded
circuits.

Washroom — a room that contains a wash basin(s) and that may contain a water closet(s) but without
bathing or showering facilities.

Wet location — see Location.
Wire — see Conductor.
Wire connector — see Connector.

Wireway — a raceway consisting of a completely enclosing arrangement of metal troughing and fittings
formed and constructed so that insulated conductors may be readily drawn in and withdrawn, or laid in
and removed, after the wireway has been completely installed, without damage either to the
conductors or to their insulation.
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Section 2 — General Rules

Administrative

2-000 Authority for Rules
By virtue of the authority vested in the inspection department, this Code has been adopted and the
inspection department hereby orders and directs its observance.

2-002 Special requirements

Sections devoted to Rules governing particular types of installations are not intended to embody all
Rules governing these particular types of installations, but cover only those special Rules or regulations
that add to or amend those prescribed in other Sections covering installations under ordinary
conditions.

2-004 Permit

Electrical contractors or others responsible for carrying out the work shall obtain a permit from the
inspection department before commencing work with respect to installation, alteration, repair, or
extension of any electrical equipment.

2-006 Application for inspection
An application for inspection shall be filed with the inspection department on a form provided by the
latter at the time the permit is obtained.

2-008 Fees
Fees for the permit and inspection in accordance with the schedule prescribed by the inspection
department shall be paid at the time the permit is obtained.

2-010 Posting of permit
A copy of the permit shall be posted in a conspicuous place at the work site and shall not be removed
until the inspection is completed.

2-012 Notification of inspection
The inspection department shall be notified in writing by the electrical contractor that work is ready for
inspection at such time(s) allowing inspection before any work or portion of work is concealed.

2-014 Plans and specifications

Plans and specifications in duplicate, or in greater number if required by the inspection department

(one copy to be retained by the inspection department), shall be submitted by the owner or an agent

to, and acceptance obtained from, the inspection department before work is commenced on

a) wiring installations of public buildings, industrial establishments, factories, and other buildings in
which public safety is involved;

b) large light and power installations and the installation of apparatus such as generators,
transformers, switchboards, large storage batteries, etc.; or

c) such other installations as may be prescribed by the inspection department.

2-016 Current-permits

Except as provided in Rule 2-018, no reconnection, installation, alteration, or addition shall be
connected to any service or other source of electric energy by a supply authority, electrical contractor,
or other person, until a current-permit authorizing the supply of electric energy has been obtained from
the inspection department.

2-018 Reconnection

A supply authority shall not require a current-permit for reconnection in cases where the service has
been cut off for non-payment of bills or a change of occupant, provided that there have been no
alterations or additions subsequent to the issuance of the last current-permit.

2-020 Reinspection
The inspection department reserves the right to reinspect any installation if and when it considers such
action to be necessary.
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2-022 Renovation of existing installations

The inspection department may require such changes as may be necessary to be made to existing
installations where, through hard usage, wear and tear, or as a result of alterations or extensions,
dangerous conditions have developed.

2-024 Use of approved equipment (see Appendices A and B)

1) Electrical equipment used in electrical installations within the jurisdiction of the inspection
department shall be approved and shall be of a kind or type and rating approved for the specific
purpose for which it is to be employed.

2) Notwithstanding Subrule 1), equipment described in Rule 16-222 1) a) shall not be required to be
approved.

2-026 Powers of rejection (see Appendix B)

Even though approval has previously been granted, the inspection department may reject, at any time,
any electrical equipment under any of the following conditions:

a) the equipment is substandard with respect to the sample on which approval was granted;

b) the conditions of use indicate that the equipment is not suitable; or

c) the terms of the approval agreement are not being carried out.

2-028 Availability of work for inspection
No electrical work shall be rendered inaccessible by lathing, boarding, or other building construction
until it has been accepted by the inspection department.

2-030 Deviation or postponement

In any case where deviation or postponement of these Rules and regulations is necessary, special
permission shall be obtained before proceeding with the work, but this special permission shall apply
only to the particular installation for which it is given.

2-032 Damage and interference (see Appendix B)

1) No person shall damage any electrical installation or component thereof.

2) No person shall interfere with any electrical installation or component thereof except that when, in
the course of alterations or repairs to non-electrical equipment or structures, it may be necessary
to disconnect or move components of an electrical installation, it shall be the responsibility of the
person carrying out the alterations or repairs to ensure that the electrical installation is restored to
a safe operating condition as soon as the progress of the alterations or repairs permits.

3) Electrical equipment that has been exposed to ingress of water shall be subjected to evaluation to
ascertain whether or not the equipment may be placed back into service.

2-034 Application of Code requirements (see Appendix B)
Electrical equipment forming part of an electrical installation that is not covered by the scope of this
Code, shall not be used to meet the requirements of this Code.

Technical

General

2-100 Marking of equipment (see Appendix B)
1) Each piece of electrical equipment shall bear those of the following markings necessary to identify
the equipment and ensure that it is suitable for the particular installation:
a) the maker’s name, trademark, or other recognized symbol of identification;
b) catalogue number or type;
c) voltage;
d) rated load amperes;
e) watts, volt amperes, or horsepower;
f)  whether for ac, dc, or both;
g) number of phases;
h) frequency in hertz;
i) rated load speed in revolutions per minute;
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j)  designation of terminals;

k)  whether for continuous or intermittent duty;

I)  short-circuit current rating or withstand rating;

m) evidence of approval; or

n) other markings necessary to ensure safe and proper operation.

2) At the time of installation, each service box shall be marked in a conspicuous, legible, and
permanent manner, to indicate clearly the maximum rating of the overcurrent device that may be
used for this installation.

3) At each distribution point, circuit breakers, fuses, and switches shall be marked, adjacent thereto,
in a conspicuous and legible manner to indicate clearly
a) which installation or portion of installation they protect or control; and
b) the maximum rating of overcurrent device that is permitted.

4) Where feeders or branch circuits are added, removed, or modified at an existing panelboard, the
marking required by Subrule 3) shall be updated.

5) Where the maximum continuous load allowed on a fused switch or circuit breaker as determined
in accordance with Rule 8-104 5) and 6) is less than the continuous operating marking of the fused
switch or circuit breaker, a permanent, legible caution marking shall be field applied adjacent to
the fused switch or circuit breaker nameplate to indicate the maximum continuous loading
permitted for connection to the fused switch or circuit breaker.

6) Where the ampacity of the conductors for a service or feeders based on the loads calculated in
accordance with Rule 8-200 or 8-202 are less than the rating of the fuse or circuit breaker, a
permanent, legible caution marking shall be field applied adjacent to the fused switch or circuit
breaker nameplate to indicate the maximum load permitted.

7) The marking on electrical equipment shall not be added to, or changed, to indicate a use under this
Code for which the equipment has not been approved.

2-102 Warning and caution markings
Field-installed warning and caution markings required by this Code shall be written in the language(s)
mandated by the local authorities adopting and enforcing this Code.

2-104 Electrical equipment ratings (see Appendix B)

1) Where electrical equipment is marked with a short-circuit current rating or withstand rating, the
equipment selected for installation shall have a rating sufficient for the voltage employed and for
the fault current that is available at the equipment terminals.

2) Electrical equipment marked with both line-to-line and line-to-ground voltage ratings, such as
125/250V, 120/240 V, 208Y/120 V, 480Y/277 V, or 600Y/347 V, shall be permitted to be connected
only in a circuit that is solidly grounded and where
a) the nominal voltage of any conductor to ground does not exceed the lower of the two values

of the equipment voltage rating; and
b) the nominal voltage between any two conductors does not exceed the higher value of the
electrical equipment voltage rating.

2-106 Rebuilt equipment (see Appendix B)

1) Where any electrical machine or apparatus is rebuilt or rewound with any change in its rating or
characteristics, it shall be provided with a nameplate giving the name of the person or firm by
whom such change was made together with the new marking.

2) Where the original nameplate is removed, the original manufacturer’s name and any original
identifying data, such as serial numbers, shall be added to the new nameplate.

3) Except as provided for in Subrule 4), the appropriate requirements of the Canadian safety
standards that apply to new electrical equipment shall also apply to rebuilt and rewound
equipment unless it is impracticable to comply with such requirements.

4) Rebuilt or refurbished moulded case circuit breakers or moulded case switches shall not be
considered to be approved for the purpose of Rule 2-024.
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2-108 Substitution

Where electrical equipment of the exact size or rating is not procurable for a given purpose, equipment
of a larger size or rating that is consistent with the purpose shall be used, except where use of
equipment of a smaller size or rating complies with Rule 2-030.

2-110 Circuit voltage-to-ground — Dwelling units
Branch circuits in dwelling units shall not have a voltage exceeding 150 volts-to-ground except that,
where the calculated load on the service conductors of an apartment or similar building exceeds
250 kVeA and where qualified electrical maintenance personnel are available, higher voltages not
exceeding the voltage-to-ground of a nominal system voltage of 600Y/347 V shall be permitted to be
used in the dwelling unit to supply the following fixed (not portable) equipment:
a) space heating, provided that wall-mounted thermostats operate at a voltage not exceeding

300 volts-to-ground;
b) water heating; and
c) air conditioning.

2-112 Quality of work (see Appendix B)
The mechanical arrangement and execution of the work in connection with any electrical installation
shall be acceptable.

2-114 Material for anchoring to masonry and concrete
Wood or other similar material shall not be used as an anchor into masonry or concrete for the support
of any electrical equipment.

2-116 Corrosion protection for materials used in wiring

1) Metals used in wiring, such as raceways, cable trays, cable sheaths and armour, boxes, and fittings,
shall be suitably protected against corrosion for the environment in which they are to be used or
shall be made of suitable corrosion-resistant material.

2) Where practicable, dissimilar metals shall not be used where there is a possibility of galvanic
action.

2-118 Soldering fluxes
Fluxes used for soldering copper and its alloys shall be of types that are non-corrosive to copper.

2-120 AWSG sizes of conductors
Where reference is made in this Code to AWG size, this shall mean the copper AWG size, unless
otherwise specified.

2-122 Installation of electrical equipment (see Appendix G)
Electrical equipment shall be installed so as to ensure that after installation there is ready access to
nameplates and access to parts requiring maintenance.

2-124 Installation of other than electrical equipment
Equipment or material of other than an electrical nature shall not be installed or placed so close to
electrical equipment as to create a condition that is dangerous.

2-126 Use of thermal insulation

1) Where the hollow spaces between studding, joists, or rafters of buildings are to be filled with
thermal insulation, the following restrictions, as applicable, shall apply to the installation of
electrical wiring in such spaces:

a) special care shall be taken to ensure that conductor insulation temperatures are not exceeded
due either to mutual heating of adjacent insulated conductors or cables or to reduced heat
dissipation through the thermal insulation;

b) if the space is to be filled with a loose or free-flowing material that is non-corrosive, fire-
resisting, and non-conductive and that is in compliance with the National Building Code of
Canada, any type of wiring system recognized by this Code shall be permitted to be used, but
special care shall be taken to ensure that there will be no strain on the insulated conductors
or cables due to the weight or pressure of the insulating material;
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c) if the thermal insulation material, in the form of batts or rigid sheets, is installed prior to the
installation of the wiring and secured in place so that there will be no undue pressure on the
insulated conductors or cables, no special precaution need be observed;

d) if thermal insulation made of or faced with metal is installed, the wiring shall conform to the

following:
i)  a25 mm separation shall be provided between the thermal insulation and knob-and-tube
wiring; and

ii) non-metallic-sheathed cable shall be permitted to be in contact with the insulation; and
e) mineral-insulated cable, aluminum-sheathed cable, or copper-sheathed cable shall not be
used with types of thermal insulation that are liable to have a corrosive action on the sheath.
2) Thermal insulation material shall not be sprayed or otherwise introduced into the interior of outlet
boxes, junction boxes, or enclosures for other electrical equipment.

2-128 Fire spread (see Appendices B and G)

1) Electrical installations shall be made so that the probability of spread of fire through firestopped
partitions, floors, hollow spaces, firewalls or fire partitions, vertical shafts, or ventilating or air-
conditioning ducts is reduced to a minimum.

2) Where a fire separation is pierced by a raceway or cable, any openings around the raceway or
cable shall be properly closed or sealed in compliance with the National Building Code of Canada.

2-130 Flame spread requirements for electrical wiring and cables (see Appendices B and G)
Insulated conductors and cables installed in buildings shall meet the flame spread requirements of the
National Building Code of Canada or local building legislation.

2-132 Flame spread requirements for totally enclosed non-metallic raceways (see
Appendices B and G)

Totally enclosed non-metallic raceways installed in buildings shall meet the flame spread requirements
of the National Building Code of Canada.

2-134 Seismic restraint requirements for electrical equipment (see Appendices B and G)
Where electrical equipment is required to have seismic restraint by local legislative requirements, the
electrical equipment shall be provided with seismic restraint in compliance with the National Building
Code of Canada.

2-136 Sunlight resistance requirements (see Appendix B)

1) Insulated conductors and cables and totally enclosed non-metallic raceways installed and used
where exposed to direct rays of the sun shall be marked for the purpose.

2) Where the outer covering of a cable assembly marked sunlight resistant has been removed for
termination of the cable, and the inner jacket or insulation of the internal conductors is exposed to
direct rays of the sun, the internal insulated conductors shall be
a) marked as sunlight resistant; or
b) protected by tubing, tape, or equivalent that is marked as sunlight resistant.

2-138 Insulation integrity (see Appendix B)
All wiring shall be installed so that, when completed, the system will be free from short-circuits and
from grounds except as permitted in Section 10.

2-140 Use of Class A ground fault circuit interrupters

Class A ground fault circuit interrupters shall be permitted as supplementary protection from shock
hazard, but shall not be used as a substitute for insulation or grounding except as permitted by
Rule 26-702 2).

Protection of persons and property

2-200 General

Electrical equipment shall be installed and guarded so that adequate provision is made for the safety of
persons and property and for the protection of the electrical equipment from mechanical or other
damage to which it is liable to be exposed.
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2-202 Guarding of bare live parts

1) Bare live parts shall be guarded against accidental contact by means of suitable enclosures except
where the bare live parts are
a) located in a suitable room, vault, or similar enclosed area that is accessible only to qualified

persons; or
b) as permitted elsewhere by this Code.

2) Where electrical equipment has mounted on it, within 900 mm of bare live parts, non-electrical
components that require servicing by unqualified persons, suitable barriers or covers shall be
provided for the bare live parts.

3) Entrances to rooms and other guarded locations containing exposed bare live parts shall be
marked with conspicuous warning signs forbidding entry to unqualified persons.

Maintenance and operation

2-300 General requirements for maintenance and operation

1) All operating electrical equipment shall be kept in safe and proper working condition.

2) Electrical equipment maintained for emergency service shall be periodically inspected and tested
as necessary to ensure its fitness for service.

3) Infrequently used electrical equipment maintained for future service shall be thoroughly inspected
before use in order to determine its fitness for service.

4) Defective equipment shall either be put in good order or permanently disconnected.

2-302 Maintenance in hazardous locations
All electrical equipment installed in hazardous locations shall comply with Rule 18-010.

2-304 Disconnection (see Appendix B)

1) No repairs or alterations shall be carried out on any live equipment except where complete
disconnection of the equipment is not feasible.

2) Three-way or four-way switches shall not be considered as disconnecting means.

3) Adequate precautions, such as locks on circuit breakers or switches, warning notices, sentries, or
other equally effective means, shall be taken to prevent electrical equipment from being
electrically charged when work is being done.

2-306 Shock and arc flash protection (see Appendix B)

1) Electrical equipment such as switchboards, panelboards, industrial control panels, meter socket
enclosures, and motor control centres that are installed in other than dwelling units and are likely
to require examination, adjustment, servicing, or maintenance while energized shall be field
marked to warn persons of potential electric shock and arc flash hazards.

2) The marking referred to in Subrule 1) shall be located so that it is clearly visible to persons before
examination, adjustment, servicing, or maintenance of the equipment.

3) Where an overcurrent protective device is rated 1200 A or higher,

a) means shall be provided to reduce the arcing fault clearing time; and

b) documentation regarding such means shall be provided and readily available to personnel that
install, operate, inspect, and maintain electrical equipment protected by the overcurrent
protective device(s).

2-308 Working space around electrical equipment (see Appendix B)

1) A minimum working space of 1 m with secure footing shall be provided and maintained about
electrical equipment that
a) contains renewable parts, disconnecting means, or operating means; or
b) requires examination, adjustment, operation, or maintenance.

2) The working space referred to in Subrule 1) shall not be required behind equipment where there
are no renewable parts such as fuses or switches on the back and where all connections are
accessible from locations other than the back.
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3) The working space referred to in Subrule 1) shall be in addition to the space required for the
operation of drawout-type equipment in either the connected, test, or fully disconnected position
and shall be sufficient for the opening of enclosure doors and hinged panels to at least 90°.

4) Working space with secure footing not less than that specified in Table 56 shall be provided and
maintained around electrical equipment such as switchboards, control panels, and motor control
centres having exposed live parts.

5) The minimum headroom of working spaces around switchboards or motor control centres where
bare live parts are exposed at any time shall be 2.2 m.

2-310 Entrance to, and exit from, working space (see Appendices B and G)

1) Each room containing electrical equipment and each working space around equipment shall have
unobstructed means of egress in compliance with the National Building Code of Canada.

2) Where a room or space referred to in Subrule 1) contains equipment that has a rating on the
equipment nameplate of 1200 A or more, or is rated over 750 V, such equipment shall be arranged
so that, in the event of a failure in the equipment, it shall be possible to leave the room or space
referred to in Subrule 1) without passing the failure point, except that where this cannot be done,
the working space requirement of Rule 2-308 1) and 2) shall be not less than 1.5 m.

3) For the purposes of Subrule 2), the potential failure point shall be any point within or on the
equipment.

4) Doors or gates shall be capable of being readily opened from the equipment side without the use
of a key or tool.

2-312 Transformer working space

Except as provided for in Rule 26-242 and notwithstanding Rules 2-308 and 2-310, for transformers
rated greater than 50 kVA, a minimum horizontal working space of 1 m shall be provided and
maintained on the sides of the transformer that provide access to conductor connections.

2-314 Accessibility for maintenance (see Appendix G)

Passageways and working space around electrical equipment shall not be used for storage and shall be
kept clear of obstruction and arranged to give authorized persons ready access to all parts requiring
attention.

2-316 Receptacles required for maintenance of equipment

Where heating, ventilating, air-conditioning, and similar equipment is installed on a rooftop other than
at a dwelling unit, at least one receptacle shall be

a) provided for the maintenance of this equipment; and

b) installed in accordance with Rule 26-710.

2-318 Receptacles required for mobile industrial or commercial structures (see Appendix B)
Where a mobile industrial or commercial structure contains transfer equipment for connection of an
alternate power supply, at least one receptacle of CSA configuration 5-15R or 5-20R shall be provided
that is supplied by a circuit connected to or capable of being connected to the alternate power supply
through the transfer equipment.

2-320 Illumination of equipment

Adequate illumination shall be provided to allow for proper operation and maintenance of electrical
equipment.

2-322 Flammable material near electrical equipment

Flammable material shall not be stored or placed in dangerous proximity to electrical equipment.

2-324 Ventilation (see Appendix B)
Adequate ventilation shall be provided to prevent the development around electrical equipment of
ambient air temperatures in excess of those normally permissible for such equipment.

2-326 Drainage
Electrical equipment having provision for draining moisture shall be installed so that the drainage path
is not impeded.
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2-328 Electrical equipment near flammable gas equipment (see Appendix B)

For locations that do not have a hazardous area classification in accordance with Rule 18-004 or J18-
004, the clearance distance between arc-producing electrical equipment and a flammable gas relief
device or vent shall be in accordance with the requirements of CSA B149.1 and CSA B149.2, as
applicable.

Enclosures

2-400 Enclosures, boxes, type designations, and use (see Appendix B)

1) Except as provided by Rule 2-404 or permitted by Subrule 2), a degree of protection against
inadvertent contact with live parts and a degree of protection against specified environmental
conditions shall be provided by
a) an enclosure of a type listed in Table 65; or
b) a box or boxes complying with the provisions of Section 12.

2) An enclosure not marked with an enclosure type listed in Table 65 shall be
a) considered a general-purpose enclosure; and
b) permitted to be used indoors in ordinary locations.

3) Enclosures for equipment for use in a hazardous location shall be designated in accordance with
Rules 18-052 and J18-052, as applicable.

2-402 Ingress protection (see Appendix B)

1) In addition to the enclosure type designation specified in Rule 2-400, enclosures shall be permitted
to be marked with an ingress protection designation (IP Code).

2) IP Codes shall not be permitted to be used as a substitute for enclosure types listed in Table 65.

2-404 Marking of motor enclosures (see Appendix B)

1) Motor enclosures for use in locations that require protection from the environment, other than
special-purpose motors that are intended to be used only as components of specific equipment,
shall be marked with the type of protection required for the application.

2) Motor enclosures referred to in Subrule 1) and motor enclosures without enclosure markings shall
be permitted for use indoors in ordinary dry locations.
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Section 4 — Conductors
4-000 Scope (see Appendix B)
1) This Section applies to conductors in ac and dc systems with regard to
a) the determination of conductor ampacity for specific conditions of use;
b) the determination of maximum conductor termination temperature;
c) the selection of neutral conductors; and
d) conductor identification.
2) This Section does not apply to other conductors except where specifically referenced in other
Sections of this Code.

4-002 Size of conductors
1) Except for flexible cord, equipment wire, control circuit insulated conductors, and cable, insulated
conductors shall be not smaller than No. 14 AWG when made of copper and not smaller than
No. 12 AWG when made of aluminum.
2) Use of conductors in IEC (mm?2) sizes listed in Table D18 shall be permitted provided
a) the ampacity and corresponding AWG or kcmil size is selected in accordance with Rule 4-004;
and
b) the cross-sectional area of the listed IEC (mm?2) conductor is not less than the cross-sectional
area of the AWG or kcmil conductor selected in Subrule 2) a).

4-004 Ampacity of wires and cables (see Appendix B)
1) The maximum current that a copper conductor of a given size and insulation is permitted to 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 largest cable diameter, as specified in Table 1;
b) one, two, or three conductors in a run of raceway, or 2- or 3-conductor cable, except as
indicated in Item d), as specified in Table 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;
d) single-conductor and 2-, 3-, and 4-conductor cables and single-conductor and 2-, 3-, and
4-conductor metal-armoured and metal-sheathed cables, unshielded and rated not more than
5 kV, in conductor sizes No. 1/0 AWG and larger, installed in accordance with configurations
described in Diagrams D8 to D11 in an underground run, directly buried or in a raceway, as
specified in Tables D8A to D11B or as calculated by the IEEE 835 calculation method;
e) underground configurations not specified in Item d), in conductor sizes No. 1/0 AWG and
larger, as calculated by the IEEE 835 calculation method,;
f)  underground configurations in conductor sizes smaller than No. 1/0 AWG, as specified in
Item b) or as calculated by the IEEE 835 calculation method; and
g) shielded cables rated 5 kV to 46 kV in sizes No. 2 AWG to 1000 kcmil, as specified in
Tables D17A to D17N for the configurations described therein and the conditions described in
Table D17, or as calculated by the IEEE 835 calculation method.
2) The maximum current that an aluminum conductor of a given size and insulation is permitted to
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 largest cable diameter, as specified in Table 3;
b) one, two, or three conductors in a run of raceway, or 2- or 3-conductor cable, except as
indicated in Item d), as specified in Table 4;
c¢) four or 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) single-conductor and 2-, 3-, and 4-conductor cables and single-conductor and 2-, 3-, and
4-conductor metal-armoured and metal-sheathed cables, unshielded and rated not more than
5 kV, in conductor sizes No. 1/0 AWG and larger, installed in accordance with configurations
described in Diagrams D8 to D11 in an underground run, directly buried or in a raceway, as
specified in Tables D8A to D11B or as calculated by the IEEE 835 calculation method;
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3)

4)

5)
6)

7)

8)

9)

10)

11)

e) underground configurations not specified in Item d), in conductor sizes No. 1/0 AWG and
larger, as calculated by the IEEE 835 calculation method;
f)  underground configurations in conductor sizes smaller than No. 1/0 AWG, as specified in

Item b) or as calculated by the IEEE 835 calculation method; and

g) shielded cables rated 5 kV to 46 kV in sizes No. 2 AWG to 1000 kcmil, as specified in

Tables D17A to D17N for the configurations described therein and the conditions described in

Table D17, or as calculated by the IEEE 835 calculation method.

A neutral conductor that carries only the unbalanced current from other conductors, as in the case
of normally balanced circuits of three or more conductors, shall not be counted in determining
ampacities as provided for in Subrules 1) and 2).

When a load is connected between a single-phase conductor and the neutral, or between each of
two phase conductors and the neutral, of a three-phase, 4-wire system, the common conductor
carries a current comparable to that in the phase conductors and shall be counted in determining
the ampacities as provided for in Subrules 1) and 2).

The ampacity of neutral supported cable shall be as specified in Tables 36A and 36B.

A bonding conductor shall not be counted in determining the ampacities as provided for in
Subrules 1) and 2).

The correction factors specified in this Rule

a) shall not apply to conductors installed

i)  in auxiliary gutters containing 30 conductors or less; or

ii) inside electrical equipment for termination of these conductors at the electrical
equipment; and

b) shall apply only to power and lighting conductors as follows:

i)  the ampacity correction factors of Table 5A, where conductors are installed in an ambient
temperature exceeding or anticipated to exceed 30 °C;

ii) the ampacity correction factors of Table 5B, where single-conductor cables are installed
in free air in accordance with Subrule 9);

iii) the ampacity correction factors of Table 5C, where single-conductor cables are installed
in free air, single conductors are installed in totally enclosed non-ventilated raceways, or
multi-conductor cables are installed in ventilated and ladder-type cable trays or in non-
ventilated cable trays in accordance with Subrule 1) c), 2) c), 11), 12), 13), 22), or 24), as
applicable; and

iv) the ampacity correction factors of Table 5D, where single-conductor cables are installed
in free air or single-conductor or multi-conductor cables are installed in ventilated and
ladder-type cable trays in accordance with Subrule 8) or 23), as applicable.

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

Notwithstanding Subrule 9), where not more than four non-jacketed single-conductor mineral-
insulated cables are grouped together in conformance with Rule 4-008 3) and are installed on 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 correction factors of Table 5B.

More than four single-conductor cables in free air, when spaced at less 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 from Table 5C based on the total
number of conductors.
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12)

13)

14)
15)

16)

17)

18)

19)
20)

21)
22)

23)

24)

25)

Notwithstanding Subrule 11), when the length of a single-conductor cable run spaced at less than
25% of the largest cable diameter is less than 600 mm, the correction factor from Table 5C shall
not apply.
Where multi-conductor cables are run in contact for distances greater than 600 mm, the ampacity
of the conductors shall be corrected by applying the correction factors from Table 5C based on the
total number of conductors in the cables.
The ampacity of conductors of different temperature ratings installed in the same raceway shall be
determined on the basis of the conductor having the lowest temperature rating.
The ampacity of conductors added to a raceway and the ampacity of the conductors already in the
raceway shall be determined in accordance with the applicable Subrules.
Where more than one ampacity could apply for a given circuit of single-conductor or multi-
conductor cables as a consequence of a transition from an underground portion to a portion above
ground, the lower value shall apply except as permitted in Subrule 17).
Where the lower ampacity portion of a cable installation consisting of not more than four
conductors in total does not exceed 10% of the circuit length or 3 m, whichever is less, the higher
ampacity shall be permitted.
When the load factor of the load is less than 1.00 and is known or can be supported by
documentation, the ampacity of conductors derived from Subrules 1) d) and 2) d) shall be
permitted to be increased by application of that load factor in the calculation of the ampacity.
In consideration of the increased ampacity of any conductor derived in accordance with
Subrule 18), no further factors based on load diversity shall be permitted.
The ampacity of nickel or nickel-clad conductors shall be calculated using the method described in
IEEE 835.
The ampacity of bare or covered conductors in free air shall be as specified in Table 66.
In ventilated and ladder-type cable trays, where the air space between adjacent insulated
conductors or cables or both is maintained at greater than 100% of the diameter of the largest
conductor or cable, the ampacity of the conductors or cables shall be as follows:
a) forsingle insulated conductors, single-conductor cable, single-conductor metal-sheathed or
armoured cable, and single-conductor mineral-insulated cable
i)  the value as specified in Tables 1 and 3; and
ii) the value as specified in Table 12E when Type DLO cable is marked Type TC and is used in
accordance with Rule 4-034 2); and
b) for multi-conductor cables, the value as specified in Tables 2 and 4 multiplied by the
correction factor from Table 5C for the number of conductors in each cable.
In ventilated and ladder-type cable trays, where the air space between adjacent insulated
conductors or cables or both is maintained at not less than 25% nor more than 100% of the
diameter of the largest conductor or cable, the ampacity of the conductors or cables shall be the
value specified in Subrule 22) multiplied by the correction factor specified in Table 5D for the
arrangement and number of conductors or cables involved, unless a deviation permitting the use
of other correction factors has been allowed in accordance with Rule 2-030.
In ventilated and ladder-type cable trays, where the air space between adjacent insulated
conductors or cables or both is less than 25% of the diameter of the largest conductor or cable, and
for any spacing in a non-ventilated cable tray, the ampacity of the conductors or cables shall be the
value as specified in Table 2 or 4 multiplied by the correction factor specified in Table 5C for the
total number of conductors in the cable tray.
Where cablebus is installed in a location with an ambient temperature exceeding or anticipated to
exceed 30 °C, the ampacity correction factors of Table 5A shall be applied to the cablebus
conductor ampacities marked on the cablebus nameplate.

4-006 Temperature limitations (see Appendix B)

1)

Where equipment is marked with a maximum conductor termination temperature, the minimum
size of conductor used shall be based on the ampacity in the temperature column in Table 1, 2, 3,
or 4, with all relevant correction factors being applied as required by Rule 4-004, corresponding to
the maximum termination temperature marked on the equipment.
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2) For the purpose of Subrule 1), and except as provided for by other Rules of this Code, where the
maximum conductor termination temperature for equipment is not marked, the maximum
conductor termination temperature shall be considered to be
a) 60 °C for equipment

i) rated not more than 100 A; or

ii) marked for use with No. 1 AWG or smaller conductors; and
b) 75 °C for equipment

i)  rated more than 100 A; or

ii) marked for use with conductors larger than No. 1 AWG.

3) Notwithstanding Subrule 2), for high-voltage equipment where conductor termination
temperatures are not marked, it shall be permitted to consult the manufacturer to establish the
permitted termination temperature.

4) Subrules 1) and 2) shall apply only to the first 1.2 m of conductor length measured from the point
of termination on the equipment.

5) Where a cable transition is made to meet the requirements of Subrule 1) or 2), the length of a
conductor terminating on equipment shall be not less than 1.2 m.

6) Where the conductor ampacity is selected from Tables D8A to D11B, Tables D17A to D17N, or
Table 12E, Subrules 1) and 2) shall apply.

4-008 Induced voltages and currents in metal armour or sheaths of single-conductor cables

(see Appendix B)

1) Where sheath currents in single-conductor cables having continuous sheaths of lead, aluminum,
stainless steel, or copper are likely to cause the insulation of the conductors to be subjected to
temperatures in excess of the insulation ratings, the cables shall be
a) derated to 70% of the current-carrying rating that would otherwise apply;

b) derated in accordance with the manufacturer’s recommendations and in compliance with
Rule 2-030; or
¢) installed in a manner that prevents the flow of sheath currents.

2) Circulating currents in single-conductor armoured cable shall be treated in the same manner as
sheath currents in Subrule 1).

3) Single-conductor cables and single insulated conductors carrying more than 200 A shall not enter
ferrous metal boxes through individual openings.

4) Where single-conductor cables and single insulated conductors carrying more than 200 A enter
ferrous metal boxes, precautions shall be taken to prevent overheating of the wall of the box by
induction.

5) Precautions to be taken to prevent overheating of the metal shall include the use of non-ferrous or
non-metallic box connectors or cable glands, locknuts, bushings, and ground bushings.

6) All cables and insulated conductors making up a circuit shall enter the box through one common
non-ferrous or insulating plate having a minimum thickness of 6.0 mm unless a deviation is allowed
in accordance with Rule 2-030.

7)  Where single-conductor mineral-insulated cables are used, all current-carrying conductors shall be
grouped together to minimize induced voltage on the sheath.

4-010 Sizes of flexible cord

Flexible cord shall be not smaller than a No. 18 AWG copper conductor except for

a) tinsel cord, which shall be permitted to be No. 27 AWG copper; and

b) cords for use with specific devices, which shall be permitted to be No. 20 AWG copper.

4-012 Ampacity of flexible cords
1) The maximum current that two or more insulated copper conductors of a given size contained in a
flexible cord are permitted to carry shall be as follows:
a) 2 or 3insulated conductors, as specified in Table 12;
b) 4,5, or 6 insulated conductors, 80% of that specified in Table 12;
c) 7 to 24 insulated conductors, 70% of that specified in Table 12;
d) 25 to 42 insulated conductors, 60% of that specified in Table 12; and
e) 43 or more insulated conductors, 50% of that specified in Table 12.
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2) Conductors used for bonding equipment to ground and a conductor used as a neutral conductor
that carries only the unbalanced current from other conductors as in the case of a normally
balanced circuit of three or more conductors, are not counted in determining ampacities.

4-014 Equipment wire
The maximum current that an equipment wire of a given size is permitted to carry shall be as specified
in Table 12.

4-016 Insulation of neutral conductors

1) Except as permitted by Rules 6-302, 6-308, 12-302, and 12-318, neutral conductors shall be
insulated.

2) Where insulated neutrals are used, the insulation on the neutral conductors shall have a
temperature rating not less than the temperature rating of the insulation on the ungrounded
conductors.

4-018 Size of neutral conductor (see Appendix B)
1) The neutral conductor shall have sufficient ampacity to carry the unbalanced load.
2) The maximum unbalanced load shall be the maximum connected load between the neutral and
any one ungrounded conductor as determined by Section 8 but subject to the following:
a) there shall be no reduction in the size of the neutral for that portion of the load that consists
of
i) electric-discharge lighting; or
ii) non-linear loads supplied from a three-phase, 4-wire system; and
b) except as required otherwise by Item a), a demand factor of 70% shall be permitted to be
applied to that portion of the unbalanced load in excess of 200 A.
3) The size of a service neutral shall be not smaller than the size of a neutral selected in accordance
with Subrule 1) and shall
a) be not smaller than No. 10 AWG copper or No. 8 AWG aluminum; and
b) be sized not smaller than a grounded conductor as required by Rule 10-210 b), except in
service entrance cable or where the service conductors are No. 10 AWG copper or No. 8 AWG
aluminum.
4) In determining the ampacity of an uninsulated neutral conductor run in a raceway, it shall be
considered to be insulated with insulation having a temperature rating not higher than that of the
adjacent circuit conductors.

4-020 Common neutral conductor

Provided that when in metal enclosures all conductors of feeder circuits employing a common neutral
are contained within the same enclosure, a common neutral shall be permitted to be employed for

a) two or three sets of 3-wire, single-phase feeders; or

b) two sets of 4-wire, three-phase feeders.

4-022 Installation of identified conductor (see Appendix B)
1) Where a service, feeder, or branch circuit requires an identified conductor, it shall be installed
a) in all separately enclosed switches and circuit breakers;
b) in all centres of distribution associated with the circuit;
c) with all connections to the identified conductor being made in the enclosures and centres;
and
d) insuch a manner that any identified conductor can be disconnected without disconnecting
any other identified conductor.
2) The identified conductor shall be installed at each location of a manual or automatic control device
for the control of permanently installed luminaires at a branch circuit outlet.

4-024 Identification of insulated neutral conductors up to and including No. 2 AWG copper

or aluminum

1) Except as permitted in Subrules 2), 3), and 4), all insulated neutral conductors up to and including
No. 2 AWG copper or aluminum, and the conductors of flexible cords that are permanently
connected to such neutral conductors, shall be identified by a white covering or by three
continuous white stripes along the entire length of the conductor.

March 2024 © 2024 Canadian Standards Association 80



Section 4
CSA C22.1:24 Conductors

2) Where conductors of different systems are installed in the same raceway, box, or other type of
enclosure and the identified circuit conductor of one system is coloured by a white covering, each
identified circuit conductor of the other system, if present, shall be provided with a specific
identification, and the identification shall be permitted to be an outer covering of white with an
identifiable coloured stripe (not green) running along the insulation.

3) The covering of the other conductor or conductors shall show a continuous colour contrasting with
that of an identified conductor; however, in the case of those flexible cords where the identified
conductor is identified by a raised longitudinal ridge(s), the other conductors shall have no ridges.

4)  For multi-conductor cable, the insulated neutral conductor shall be permitted to be permanently
marked as the identified conductor by painting or other suitable means at every point where the
separate conductors have been rendered accessible and visible by removal of the outer covering of
the cable, and the painting or other suitable means of marking the identified conductor shall not
render illegible the manufacturer’s numbering of the conductor.

4-026 Identification of insulated neutral conductors larger than No. 2 AWG copper or
aluminum

For insulated neutral conductors other than those mentioned in Rule 4-024 1), identification shall either
be continuous, as for No. 2 AWG and smaller, or else each continuous length of conductor insulation
shall be suitably labelled or otherwise clearly marked at each end at the time of installation, so that it
can be readily identified.

4-028 Identification of Type MI neutral conductors

Where mineral-insulated cable is used for neutral conductors and where continuous identification of
this type of conductor is, at present, technically impossible in manufacture, each continuous length of
conductor shall be permanently and clearly marked at each end at the time of installation, so that it can
be readily identified.

4-030 Use of identified conductors

1) Anidentified conductor shall not be used as a conductor for which identification is not required by
these Rules; however, in armoured cable, aluminum-sheathed cable, copper-sheathed cable, and
non-metallic-sheathed cable work, the identified conductor shall be permitted to be rendered
permanently unidentifiable by painting or other suitable means at every point where the separate
insulated conductors have been rendered accessible and visible by removal of the outer covering
of the cable.

2)  Where armoured cable, aluminum-sheathed cable, copper-sheathed cable, or non-metallic-
sheathed cable containing an identified conductor is used for single-pole, three-way, or four-way
switch loops, it shall not be necessary to render the identified conductor permanently unidentified
at the switch if the connections are made so that an unidentified conductor is the return conductor
from the switch to the outlet.

3) Where armoured cable, aluminum-sheathed cable, copper-sheathed cable, or non-metallic-
sheathed cable is used so that the identified conductor forms no part of the circuit, the identified
conductor shall be cut off short or other suitable means shall be employed to indicate clearly that
the identified conductor does not form part of the circuit; this shall be done at every point where
the separate conductors have been rendered accessible and visible by removal of the outer
covering of the cable.

4) Where conductors of a multi-wire branch circuit are installed, employing an identified conductor,
the continuity of the identified conductor shall be independent of device connections, such as
connections for lampholders, receptacles, ballasts, etc., so that the devices can be disconnected
without interrupting the continuity of the identified conductor.

4-032 Identification of insulated conductors
1) Insulated grounding or bonding conductors shall
a) have a continuous outer finish that is either green or green with one or more yellow stripes;
or
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2)

3)

4)

5)

b) if larger than No. 2 AWG, be permitted to be suitably labelled or marked in a permanent
manner with a green colour or green with one or more yellow stripes at each end and at each
point where the conductor insulation is accessible.

Insulated conductors coloured or marked in accordance with Subrule 1) shall be used only as

grounding or bonding conductors.

Where colour-coded circuits are required, the following colour coding shall be used, except in the

case of service entrance cable and when Rules 4-026, 4-028, and 6-308 modify these requirements:

a) 1-phase ac or dc (2-wire) — 1 black and 1 red or 1 black and 1 white* (where an identified
conductor is required);

b) 1-phase ac or dc (3-wire) — 1 black, 1 red, and 1 white*; and

c) 3-phase ac — 1 red (phase A), 1 black (phase B), 1 blue (phase C), and 1 white (where a
neutral is required).

* Or white with a coloured stripe (see Rule 4-024).

Where the midpoint of one phase of a 4-wire delta-connected secondary is grounded to supply

lighting and similar loads, the conductor insulation shall be colour-coded in accordance with

Subrule 3) and the phase A insulated conductor shall be the insulated conductor having the higher

voltage-to-ground.

Where a panelboard is supplied from a 4-wire delta-connected system,

a) the panelboard shall be manufactured with a barriered compartment to accommodate single-
phase connections to the grounded conductor referred to in Subrule 4); and

b) the phase conductor having the higher voltage-to-ground shall be separated from the
barriered compartment.

4-034 Ampacity of portable power cable

1)
2)

3)

The maximum current that one or more copper conductors of a given size contained in a portable
power cable are permitted to carry shall be as specified in Table 12A.

When Type DLO cable is used as fixed wiring in cable tray in accordance with Rule 12-406 4), its
ampacity shall be determined in accordance with Table 12E and Rule 4-004.

Conductors used for bonding equipment to ground, and a conductor used as a neutral that carries
only the unbalanced current from other conductors as in the case of a normally balanced circuit of
three or more conductors, are not counted in determining ampacities.

4-036 Busbar
Where bare busbars are installed in accordance with Rule 12-2600, the ampacity shall be

a)
b)

not more than 1200 A; and
where flat busbars 6.35 mm or less in thickness are used, the ampacity shall not exceed 1000 A per
645 mm?2 of cross-sectional area of copper busbar, or 700 A in the case of aluminum busbars.
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Section 6 — Services and service equipment

Scope

6-000 Scope

This Section applies to services, service equipment, and metering equipment for

a) installations operating at voltages of 750 V or less; and

b) installations operating at voltages in excess of 750 V except as modified by the requirements of
Section 36.

General

6-100 Special terminology
In this Section, the following definition shall apply:

Transformer-rated meter mounting device — a meter mounting device with current transformers and
with or without test switches mounted in the same enclosure.

6-102 Number of supply services permitted (see Appendix B)
1) Two or more supply services of the same voltage shall not be run to any building, except that
additional supply services shall be permitted for supplying
a) fire pumps in accordance with Rule 32-304 1);
b) industrial establishments and other complex structures; or
c) completely self-contained occupancies where the occupancies
i)  are not located one above the other; and
ii) have a separate entrance with direct access to ground level.
2) When two or more supply services are installed to a building, all service boxes associated with the
various consumer’s services shall be grouped, where practicable.
3) When two or more service boxes installed in accordance with Subrule 2) are not grouped together,
a permanent diagram shall be posted on or near each service box indicating the location of all the
other service boxes supplying power to the building.

6-104 Number of consumer’s services permitted in or on a building

The number of consumer’s services of the same voltage and characteristics, terminating at any one
supply service, run to, on, or in any building, shall not exceed four, unless there is a deviation allowed in
accordance with Rule 2-030.

6-106 Current supply from more than one system

Where an installation, or part of an installation, is to be supplied with current from two or more
different systems, the switching equipment controlling the various supplies shall be constructed or
arranged so that it will be impossible to accidentally switch on power from one source before power
from another has been cut off.

6-108 Supply service from an electric railway system
A supply service shall not be run to a building from an electric railway system using a ground return,
unless the building is connected with the operation of an electric railway.

6-110 Three-wire consumer’s services
A 3-wire consumer’s service shall be provided in all cases where more than two 120 V branch circuits
are installed, unless such supply is not available from the supply authority.

6-112 Support for the attachment of overhead supply or consumer’s service conductors or
cables (see Appendix B)
1) A means of attachment shall be provided for all supply or consumer’s service conductors.
2) The point of attachment shall be
a) on the same side of the building as the consumer’s service head or equivalent;
b) solidly anchored to the structure or service mast;
c) in a position that allows the overhead service conductors or cables to have an angle away
from the structure; and
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d) in compliance with the requirements of the supply authority.

3) The point of attachment of supply or consumer’s service conductors or cables shall not exceed 9 m
above grade or sidewalk and shall be located such that the clearance of supply conductors or
cables at any point above finished grade shall be not less than the following:

a) across highways, streets, lanes, and alleys: 5.5 m;

b) across driveways to residential garages: 4 m;

c) across driveways to commercial and industrial premises: 5 m; and
d) across ground normally accessible to pedestrians only: 3.5 m.

4) Exposed service conductors or cables that are not higher than windows, doors, and porches shall
have a clearance of not less than 1 m from the windows, doors, or porches.

5) Where service masts are used, they shall be of metal and assembled from components suitable for
service mast use.

6) Rigid steel conduit of a minimum nominal size of 63 trade size shall be permitted to be used for the
purpose of Subrule 5), provided that all other requirements for a service mast are complied with.

7) Bolts shall be used for securing the means of attachment at the point of attachment, and if
attached to wooden structural members, the latter shall be not less than 38 mm in any dimension.

8) The supply or consumer’s service conductor support shall not be attached to the roof of a
structure, except as permitted in Subrule 9).

9) Notwithstanding Subrule 8), it shall be permitted to fasten the upper service mast support and the
eye bolt, to which a guy wire is attached, to a main structural member of the roof, such as a roof
rafter, a roof truss, or the equivalent.

6-114 Methods of terminating conductors or cables at consumer’s service
1) The supply end of a consumer’s service shall be equipped with a service head that is suitable for
use in a wet location, except as provided for in Subrules 2) and 3).
2) Where service cables are employed and are continuous from the supply service to the service
equipment, the service head required by Subrule 1) shall be permitted to be omitted.
3)  Where single- or multi-conductor cables are employed, the service head required by Subrule 1)
shall be permitted to be omitted, provided that
a) the cable terminates in a cable termination suitable for exposure to the weather, or the cable
ends are sealed with self-sealing weather-resistant thermoplastic tape or heat-shrinkable
tubing;
b) both single- and multi-conductor cables are bent as necessary so that the conductors
emerging from the sealed point of the cable termination point downwards; and
c) the cables are held securely in place by a clamp, fitting, or cable termination.
4) Conductors of different polarity shall be brought out through separately bushed holes of the
service head.
5) Consumer’s service conductors shall be installed as specified in Rule 6-302 3).
6) The overhead supply service conductors or cables and the consumer’s service conductors shall be
arranged according to the requirements of Rule 6-116 to prevent moisture and water from
entering service raceways, cables, or equipment.

6-116 Consumer’s service head location
The consumer’s service head or equivalent shall be installed
a) in compliance with the requirements of the supply authority; and
b) in such a position that the point of emergence of the conductors from the consumer’s service head
or equivalent is
i) aminimum of 150 mm and a maximum of 300 mm above; and
ii) a maximum of 600 mm horizontally from
the support for attachment of the overhead service conductors or cables.

Control and protective equipment

6-200 Service equipment
1) Except as provided in Subrule 2), each consumer’s service shall be provided with a single service
box.
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2) More than one service box shall be permitted to be connected to a single consumer’s service,
provided that
a) the subdivision is made in a multiple or dual lug meter mounting device rated at not more
than 600 A and 150 volts-to-ground; and
b) the meter mounting device is located outdoors.
3) For the application of Rule 6-104, each subdivision of the meter mounting device shall be
considered a consumer’s service.

6-202 Subdivision of main consumer’s service

In multiple occupancy and in single occupancy multi-rate service, each subdivision of the main
consumer’s service shall be provided with a separate service box, or equivalent multi-service equipment
shall be used, unless there is a deviation allowed in accordance with Rule 2-030 for single occupancy
multi-rate services only; where the main consumer’s service overcurrent devices adequately protect any
subdivision of the main consumer’s service, the separate service box for the subdivision so protected
shall be permitted to be omitted.

6-204 Fuse enclosure on service boxes

If a service box embodies one or more fuseholders, access to which may be had without opening the
door, such fuseholders and their fuses shall be completely enclosed by a separate door, spring-closed or
with a substantial catch.

6-206 Consumer’s service equipment location (see Appendices B and G)
1) Service boxes or other consumer’s service equipment shall be
a) installed in a location that complies with the requirements of the supply authority;
b) readily accessible or have the means of operation readily accessible; and
c) except as provided for by Subrule 3), placed within the building being served as close as
practicable to the point where the consumer’s service conductors enter the building and not
be located in
i)  coal bins, clothes closets, bathrooms, and stairways;
ii) rooms where the ambient temperature exceeds 30 °C under normal conditions;
iii) dangerous or hazardous locations;
iv) locations where the headroom clearance is less than 2 m;
v) areas below the flood elevation; or
vi) any similar undesirable places.
2) Notwithstanding Subrule 1) b), where subject to unauthorized operation, the service disconnecting
means shall be permitted to be rendered inaccessible by
a) anintegral locking device;
b) an external lockable cover; or
c) location of the service box inside a separate building, room, or enclosure.
3) The service disconnecting means shall be permitted to be placed on the outside of the building or
on a pole provided that it is
a) installed in an enclosure for use in outdoor locations or protected against the weather; and
b) protected against mechanical damage if it is located less than 2 m above ground.

6-208 Consumer’s service conductors location
1) Raceways or cables containing consumer’s service conductors shall be located outside buildings
unless they are
a) embedded in and encircled by not less than 50 mm of concrete or masonry where permitted
by Section 12;
b) directly buried in accordance with Rule 6-300 and located beneath a concrete slab not less
than 50 mm thick; or
c) runin a crawl space located underneath a structure, provided that such a crawl space
i) does not exceed 1.8 m in height between the lowest part of the floor assembly and the
ground or other surface below it;
ii) is of non-combustible construction; and
iii) is not used for the storage of combustible material.
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2) Notwithstanding Subrule 1), raceways or cables containing consumer’s service conductors shall be
permitted to enter the building for connection to a service box.

6-210 Oil switches and oil circuit breakers used as consumer’s service switches

1) Isolating switches shall be installed on the supply side and interlocked with oil switches and oil
circuit breakers except in the case of metal clad equipment, where the primary isolating device
shall be considered to be the equivalent of an isolating switch or link.

2) Where overcurrent trip coils are used for breakers, one shall be installed on each ungrounded
conductor of the circuit; however, if the capacity of the transformers and the extent of the network
supplying the service is sufficiently small, and a deviation has been allowed in accordance with
Rule 2-030, two trip coils, one in each phase of a 4-wire, two-phase ungrounded service, shall be
permitted to be used.

6-212 Wiring space in enclosures (see Appendix B)

1) Enclosures for circuit breakers and externally operated switches shall not be used as junction
boxes, troughs, or raceways for conductors feeding through or tapping off to other electrical
equipment.

2) Notwithstanding Subrule 1), service equipment designed for accommodating current monitoring
devices or other associated electrical equipment that must, for its operation, be connected to the
line side of the service disconnecting means, shall be permitted.

3) Consumer’s service conductors that enter a service box that is not equipped with a barrier
between the line and load sides shall
a) enter the service box as close as practicable to the line terminals of the main switch or circuit

breaker; and
b) not come into contact with or cross conductors connected to the load terminals of the main
switch or circuit breaker.

6-214 Marking of service boxes
If there is more than one service box, each box shall be labelled in a conspicuous, legible, and
permanent manner to indicate clearly which installation or portion of an installation it controls.

Wiring methods

6-300 Installation of underground consumer’s service conductors
1) Except where a deviation has been allowed in accordance with Rule 2-030, consumer’s service
conductors that are located underground shall be
a) installed in rigid conduit, or electrical non-metallic tubing permitted only for the underground
portion of the tubing run, and be of a type for use in wet locations in accordance with
Rule 12-102 3); or
b) asingle- or multi-conductor cable for service entrance use below ground in accordance with
Rule 12-102 3), provided that the installation is in accordance with Rule 12-012.
2) Raceways entering a building and forming part of an underground service shall be sealed and shall
a) enter the building above ground where practicable;
b) be suitably drained; or
c) beinstalled in such a way that moisture and gas will not enter the building.
3) Consumer’s service conduit connected to an underground supply system shall be sealed with a
suitable compound to prevent the entrance of moisture or gases.

6-302 Installation of overhead consumer’s service conductors
1) Conductors of a consumer’s service that are located above ground, at any point, on a building or
other structure shall be installed in one of the following ways:
a) rigid conduit;
b) busway;
c) steel electrical metallic tubing;
d) flexible metal conduit, with lead-sheathed conductors;
e) mineral-insulated cable other than the lightweight type;
f)  aluminum-sheathed cable or copper-sheathed cable;
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g) Type ACWU75 or Type ACWU9O0 cable;
h) Type AC90 cable;

i)  Type TECK9O0 cable; or

j)  Type NS75 or NS90 cable.

2) That portion of the consumer’s service conductors on the supply side of the consumer’s service
head that is run between buildings or structures or on the outside walls of buildings, crossing over
or installed on a building roof, shall be permitted to be run as exposed wiring in accordance with
Rules 12-302 to 12-318.

3) The length of consumer’s service conductors beyond the service head shall be adequate to enable
connection to the supply service conductors or to the conductors referred to in Subrule 2) with a
minimum length of 750 mm, and the conductors shall be provided with drip loops.

4) Consumer’s service conductors shall be not less than No. 10 AWG copper wire, nor less than
No. 8 AWG aluminum wire.

5) The insulation on consumer’s service conductors shall be suitable for the temperatures that can be
experienced in the particular locality.

6-304 Use of mineral-insulated cable and aluminum-sheathed cable

1) Mineral-insulated cable, aluminum-sheathed cable, and copper-sheathed cable shall be permitted
to be used for consumer’s services, as specified in Rule 6-302,
a) in multi-conductor construction; or
b) in single-conductor construction in sizes larger than No. 4 AWG copper or aluminum.

2) Mineral-insulated cable, aluminum-sheathed cable, and copper-sheathed cable shall be permitted
to be exposed and secured directly to the surface over which it is run, but subject to protection as
specified in Rule 6-306 b).

6-306 Consumer’s service raceways

Consumer’s service raceways shall

a) contain only the consumer’s service conductors, and except where a deviation has been allowed in
accordance with Rule 2-030, only the conductors of one consumer’s service;

b) be protected against mechanical damage as required by Rule 12-934; and

c) if of circular cross-section, have a minimum nominal trade size of 21.

6-308 Use of neutral conductors in consumer’s service

1) Where a neutral conductor is installed in a consumer’s service raceway, it shall be insulated.

2) A bare neutral conductor shall be permitted to be installed in accordance with Rule 6-302 when
such neutral conductor is used as a part of assembly of
a) a busway; or
b) neutral-supported cables NS75 or NS90.

6-310 Use of joints and splices in consumer’s service conductors
Consumer’s service conductors shall be without joints between the point of connection and the service
box or equivalent consumer’s service equipment, except that a splice or joint shall be permitted where
a) a conductor transition is made to meet the requirements of Rule 4-006 or Rule 8-102; or
b) itis made by means of
i) aclamp, lug, or bolted connection in a meter mounting device or by means of a connector
designed for the purpose at the service head if exposed wiring is used in accordance with
Rule 6-302 2); or
ii) ajoint underground in accordance with Rule 12-112 5), where such a joint is required to
repair damage to the original installation or to accommodate a pole or service relocation.

6-312 Condensation in consumer’s service raceway

1) The consumer’s service raceway entering a building shall be sealed and shall be suitably drained
where it enters the building above grade level.

2) The consumer’s service raceway shall not be terminated on top of the service box except where
drained outdoors.
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Metering equipment

6-400 Metering equipment
“Metering equipment” includes instrument transformers (current or voltage) as well as the associated
measuring instruments.

6-402 Method of installing meter loops (see Appendix B)
1) Meter loops shall be installed so that
a) conductors between the service box and the meter are inaccessible to unauthorized persons;
b) the wiring method is rigid conduit, flexible metal conduit, electrical metallic tubing, aluminum-
sheathed cable, or armoured cable, except where equivalent protection is provided;
c) spare conductors not less than 450 mm in length are provided at meter or current transformer
connection points; and
d) a suitable fitting, or service box with meter backplate, is provided.
2) Metering equipment shall be connected on the load side of the service box, except that it shall be
permitted to be connected on the supply side where
a) no live parts or wiring are exposed, the supply is ac, the voltage does not exceed 300 V
between conductors, and the rating of the consumer’s service does not exceed
i) 200 A for a meter mounting device;
ii) 320 A for a meter mounting device equipped with a bypass means; or
iii) 600 A for a transformer-rated meter mounting device located outdoors; or
b) asingle or multiple meter mounting device rated 300 V or less between conductors is
provided as an integral part of service equipment for use in non-hazardous locations.

6-404 Enclosures for instrument transformers

1) Instrument transformers used in conjunction with meters shall be installed in metal enclosures,
except where access is to authorized persons only.

2) The size of enclosures for instrument transformers shall comply with the requirements of the
supply authority.

3) Enclosures for current transformers shall be installed on all consumer’s services rated in excess of
200 A, except where
a) current transformers are an integral part of consumer’s service switchgear; or
b) the supply authority uses meters that do not require current transformers.

4) Enclosures for instrument transformers shall have provision for securing of the transformers to the
enclosures.

6-406 Disconnecting provisions for meters

In multiple occupancy and in single occupancy multi-rate service where individual metering is required,
the conductors to each meter shall be provided with one of the following:

a) aseparate service box or service equipment; or

b) asealable meter fitting.

6-408 Location of meters (see Appendix B)

1) Meters and metering equipment shall be
a) located as near as practicable to the service box except as provided for in Subrule 2);

b) grouped where practicable;

c) readily accessible;

d) not located in coal bins, clothes closets, bathrooms, stairways, rooms or spaces with high
ambient temperatures, dangerous or hazardous locations, nor in any similar undesirable
places;

e) if mounted outdoors, of weatherproof construction or in weatherproof enclosures; and

f)  in compliance with the requirements of the supply authority.

2) Instrument transformers shall be permitted to be outside the consumer’s premises and the meter
inside the premises, provided that the secondary leads between the instrument transformers and
the meter terminal box or test links are continuous and are installed in the same manner as
consumer’s service conductors, with the exception that a service box with disconnecting switch is
not required.
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6-410 Space required for meters
The space provided for meters shall comply with the requirements of the supply authority.

6-412 Metering requirements for impedance grounded systems
1) Equipment and wiring for supply authority metering on impedance grounded systems shall comply
with the requirements of the supply authority.
2) Where a neutral point reference conductor is required for metering on impedance grounded
systems, the reference conductor shall be
a) insulated for the nominal system voltage;
b) isolated from ground throughout its entire length; and
c) permitted to be in the same raceway or cable assembly as the consumer’s service conductors
and to be carried through or extended from the consumer’s service box to the metering
equipment.
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Section 8 — Circuit loading and demand factors

Scope

8-000 Scope

This Section applies to

a) maximum circuit loading;

b) calculated loads for consumer’s services, feeders, and branch circuits;
c) use of demand factors;

d) branch circuit positions required for dwelling units; and

e) heater receptacles for vehicles.

8-002 Special terminology (see Appendix B)
In this Section, the following definitions shall apply:

Basic load — the load of lighting and receptacle circuits, based on the outside dimensions of a specific
area of building occupancy, as listed in Table 14.

Calculated load — the load calculated in accordance with the applicable requirements of this Section.

Demonstrated load — historical maximum demand watt information recorded over at least a 24-month
period for the same type of facility as the one in question, equated to watts per m2.

Electric vehicle energy management system — a means used to control electric vehicle supply
equipment loads through the process of connecting, disconnecting, increasing, or reducing electric
power to the loads and consisting of any of the following: a monitor(s), communications equipment, a
controller(s), a timer(s), and other applicable device(s).

General

8-100 Current calculations

When calculating currents that will result from loads, expressed in watts or volt amperes, to be supplied
by a low-voltage ac system, the voltage divisors to be used shall be 120, 208, 240, 277, 347, 416, 480, or
600 as applicable.

8-102 Voltage drop (see Appendices B and D)

1) The voltage drop in an installation shall be based on the connected load of the feeder or branch
circuit if known; otherwise it shall be based on 80% of the rating of the overload or overcurrent
device protecting the branch circuit or feeder, and not exceed
a) 3% in a feeder or branch circuit; and
b) 5% from the supply side of the consumer’s service (or equivalent) to the point of utilization.

2) Notwithstanding Subrule 1), where overcurrent devices are selected in accordance with other
Sections of this Code, the voltage drop shall be based on the calculated demand load of the feeder
or branch circuit.

3) Notwithstanding Subrule 1), wiring for general-use branch circuits rated at not more than 120 V or
20 A in dwelling units, with the insulated conductor length measured from the supply side of the
consumer’s service to the furthest point of utilization in accordance with the values in Table 68,
shall be acceptable.

4) Notwithstanding Subrule 1), at industrial establishments where conditions of maintenance and
supervision ensure use by qualified persons, the design shall ensure that the voltage at the point of
utilization is within the rating or voltage tolerance of the connected device(s).

8-104 Maximum circuit loading (see Appendix B)

1) The ampere rating of a consumer’s service, feeder, or branch circuit shall be the ampere rating of
the overcurrent device protecting the circuit or the ampacity of the conductors, whichever is less.

2) The calculated load in a circuit shall not exceed the ampere rating of the circuit.
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3)

4)

5)

6)

7)

The calculated load in a consumer’s service, feeder, or branch circuit shall be considered a

continuous load unless it can be shown that in normal operation it will not persist for

a) atotal of more than 1 h in any 2 h period if the load does not exceed 225 A; or

b) atotal of more than 3 h in any 6 h period if the load exceeds 225 A.

A load of a cyclic or intermittent nature shall be classified as continuous unless it meets the

requirements of Subrule 3).

Where a fused switch or circuit breaker is marked for continuous operation at 100% of the ampere

rating of its overcurrent devices, the continuous load as determined from the calculated load shall

not exceed the continuous operation marking on the fused switch or circuit breaker and

a) except as required by Item b), shall not exceed 100% of the ampacities of conductors selected
in accordance with Section 4; or

b) shall not exceed 85% of the ampacities of single conductors selected in accordance with
Section 4.

Where a fused switch or circuit breaker is marked for continuous operation at 80% of the ampere

rating of its overcurrent devices, the continuous load as determined from the calculated load shall

not exceed the continuous operation marking on the fused switch or circuit breaker and

a) except as required by Item b), shall not exceed 80% of the ampacities of conductors selected
in accordance with Section 4; or

b) shall not exceed 70% of the ampacities of single conductors selected in accordance with
Section 4.

The continuous load as determined from the calculated load connected to a cablebus shall not

exceed the values specified in Subrule 5) or 6).

8-106 Use of demand factors (see Appendix B)

1)

2)
3)

4)

5)

6)

7)

8)

9)

10)

In any case other than a service calculated in accordance with Rules 8-200 and 8-202, where the
design of an installation is based on requirements in excess of those given in this Section, the
service and feeder capacities shall be increased accordingly.

Where two or more loads are installed so that only one can be used at any one time, the one
providing the greatest demand shall be used in determining the calculated demand.

Where interlocks are installed to prevent simultaneous operation of electric space-heating and air-
conditioning loads, whichever is the greater load shall be used in calculating the demand.

Where a feeder supplies loads of a cyclic or similar nature such that the maximum connected load
will not be supplied at the same time, the ampacity of the feeder conductors shall be permitted to
be based on the maximum load that may be connected at any one time.

Where a feeder or service supplies motor or air-conditioning loads, a demand factor as determined
by a qualified person shall be permitted to be applied to these loads, provided that a deviation has
been allowed in accordance with Rule 2-030.

The ampacity of conductors of feeders or branch circuits shall be in accordance with the Section(s)
dealing with the respective equipment being supplied.

Notwithstanding the requirements of this Section, the ampacity of the conductors of a feeder or
branch circuit need not exceed the ampacity of the conductors of the service or of the feeder from
which they are supplied.

Where additional loads are to be added to an existing service or feeder, the augmented load shall
be permitted to be calculated by adding the sum of the additional loads, with demand factors as
permitted by this Code, to the maximum demand load of the existing installation as measured over
the most recent 12-month period, but the new calculated load shall be subject to Rule 8-104 5)
and 6).

For loads other than those calculated in accordance with Rules 8-200 and 8-202, feeder and service
load calculations shall be permitted to be based on demonstrated loads, provided that such
calculations are performed by a qualified person, as determined by the regulatory authority having
jurisdiction.

Where electric vehicle supply equipment loads are controlled by an electric vehicle energy
management system, the demand load for the electric vehicle supply equipment shall be equal to
the maximum load allowed by the electric vehicle energy management system.
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11) For the purposes of Rules 8-200 1) a) vi), 8-202 1) a) vii), 8-202 3) d), 8-204 1) d), 8-206 1) d), 8-208
1) d), and 8-210 c), the demand load for the electric vehicle supply equipment shall not be required
to be considered in the determination of the calculated load where an electric vehicle energy
management system as described in Subrule 10) performs the functions of
a) monitoring the consumer’s service, feeders, and branch circuits; and
b) controlling the electric vehicle supply equipment loads in accordance with Rule 8-500.

8-108 Number of spaces for branch circuit overcurrent devices (see Appendix B)

1) Panelboards installed in single dwellings shall, at the time of the original installation, have at least
four additional spaces left for future overcurrent devices with provision for a two-pole device.

2) Panelboards installed in each dwelling unit in an apartment or similar building shall, at the time of
the original installation, have at least two additional spaces left for future overcurrent devices with
provision for a two-pole device.

8-110 Determination of areas

The living area designated in Rules 8-200 and 8-202 shall be determined from inside dimensions and

include the sum of

a) 100% of the area on the ground floor;

b) 100% of any areas above the ground floor used for living purposes; and

c) 75% of only those areas below the ground floor that exceed 1.8 m in height, measured from the
lowest part of the ceiling assembly to the ground or other surface below it.

Calculated load for services and feeders

8-200 Single dwellings (see Appendix B)
1) The calculated load for the service or feeder supplying a single dwelling shall be based on the
greater of Item a) or b):
a)

i)  abasicload of 5000 W for the first 90 m2 of living area (see Rule 8-110); plus

ii) an additional 1000 W for each 90 m2 or portion thereof in excess of 90 m2; plus

iii) any electric space-heating loads provided for with demand factors as permitted in
Section 62 plus any air-conditioning loads with a demand factor of 100%, subject to
Rule 8-106 3); plus

iv) any electric range load provided for as follows: 6000 W for a single range plus 40% of any
amount by which the rating of the range exceeds 12 kW; plus

v) any electric tankless water heaters or electric water heaters for steamers, swimming
pools, hot tubs, or spas with a demand factor of 100%; plus

vi) except as permitted by Rule 8-106 11), any electric vehicle supply equipment loads with a
demand factor of 100%; plus

vii) any loads provided for that have a rating in excess of 1500 W, in addition to those
outlined in Items i) to vi), at
A) 25% of the rating of each load, if an electric range has been provided for; or
B) 100% of the combined load up to 6000 W, plus 25% of the combined load that

exceeds 6000 W, if an electric range has not been provided for; or

b)
i) 24 000 W where the floor area, exclusive of the basement floor area, is 80 m2 or more; or
ii) 14 400 W where the floor area, exclusive of the basement floor area, is less than 80 m2.
2) The calculated load for the consumer’s service or feeder conductors supplying two or more
dwelling units of row housing shall be based on
a) the calculated load in the dwelling unit, as determined in accordance with Subrule 1),
excluding electric vehicle supply equipment loads described in Rule 8-202 1) a) vii), any
electric space-heating loads, and any air-conditioning loads, with application of demand
factors to the calculated loads as required by Rule 8-202 3) a) i) to v); plus
b) the requirements of Rule 8-202 3) b) to e).
3) Notwithstanding Rule 86-302, the total load calculated in accordance with either Subrule 1) or 2)
shall not be considered to be a continuous load for application of Rule 8-104.
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8-202 Apartment and similar buildings (see Appendix B)
The calculated load for the service or feeder from a main service supplying loads in dwelling units
shall be the greater of Item a) or b):

1)

2)

3)

4)

a)

b)

i)  a basic load of 3500 W for the first 45 m2 of living area (see Rule 8-110); plus
ii) an additional 1500 W for the second 45 m2 or portion thereof; plus
iii) an additional 1000 W for each additional 90 m2 or portion thereof in excess of the initial
90 m2; plus
iv) any electric space-heating loads provided for with demand factors as permitted in
Section 62 plus any air-conditioning loads with a demand factor of 100%, subject to
Rule 8-106 3); plus
v) any electric range load provided for as follows: 6000 W for a single range plus 40% of any
amount by which the rating of the range exceeds 12 kW; plus
vi) any electric tankless water heaters or electric water heaters for steamers, swimming
pools, hot tubs, or spas with a demand factor of 100%; plus
vii) any electrical vehicle supply equipment loads, if they are supplied from a panelboard
installed in a dwelling unit, with a demand factor of 100%; plus
viii) any loads provided for, in addition to those outlined in Items i) to vi), at
A) 25% of the rating of each load with a rating in excess of 1500 W, if an electric range
has been provided for; or
B) 25% of the rating of each load with a rating in excess of 1500 W plus 6000 W, if an
electric range has not been provided for; or
60 A.

The total load calculated in accordance with Subrule 1) and Subrule 3) a), b), and c) shall not be
considered to be a continuous load for the application of Rule 8-104.

The calculated load for the consumer’s service or feeder supplying two or more dwelling units shall
be based on the calculated load obtained from Subrule 1) a) and the following:

a)

b)

c)

d)

e)

excluding any electric vehicle supply equipment loads, electric space-heating loads and any

air-conditioning loads, the load shall be considered to be

i)  100% of the calculated load in the unit having the heaviest load; plus

ii) 65% of the sum of the calculated loads in the next 2 units having the same or next
smaller loads to those specified in Item i); plus

iii) 40% of the sum of the calculated loads in the next 2 units having the same or next
smaller loads to those specified in Item ii); plus

iv) 25% of the sum of the calculated loads in the next 15 units having the same or next
smaller loads to those specified in Item iii); plus

v) 10% of the sum of the calculated loads in the remaining units;

if electric space heating is used, the sum of all the space-heating loads as determined in

accordance with the requirements of Section 62 shall be added to the load determined in

accordance with Item a), subject to Rule 8-106 3);

if air conditioning is used, the sum of all the air-conditioning loads shall be added, with a

demand factor of 100%, to the load determined in accordance with Items a) and b), subject to

Rule 8-106 3);

except as permitted by Rule 8-106 10) or Rule 8-106 11), any electric vehicle supply

equipment loads not supplied from a panelboard installed in a dwelling unit in accordance

with Rule 8-202 1) a) vii), shall be added with a demand of 100%; and

in addition, any lighting, heating, and power loads not located in dwelling units shall be added

with a demand factor of 75%.

The ampacity of feeder conductors from a service supplying loads not located in dwelling units
shall be not less than the rating of the equipment installed with demand factors as permitted by
this Code.
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8-204 Schools
1) The calculated load for the service or feeder shall be based on the following:
a) a basic load of 50 W/m2 of classroom area; plus
b) 10 W/m2 of the remaining area of the building based on the outside dimensions; plus
c) electric space-heating, air-conditioning, and total loads of other permanently connected
equipment based on the rating of the equipment installed; plus
d) except as permitted by Rule 8-106 10) or Rule 8-106 11), any electric vehicle supply
equipment loads with a demand factor of 100%; plus
e) cord-connected equipment intended for connection to receptacles rated more than 125V or
20 A based on
i)  80% of the rating of the receptacle; or
ii) the rating of the equipment intended for connection to the receptacle.
2) Demand factors shall be permitted to be applied as follows:
a) for a building with an area up to and including 900 m2 based on the outside dimensions:
i)  as permitted in Section 62 for any electric space-heating loads provided for; and
ii)  75% for the balance of the load; and
b) for a building with an area exceeding 900 m2 based on the outside dimensions:
i) as permitted in Section 62 for any electric space-heating loads provided for; and
ii) the balance of the load shall be divided by the number of square metres to obtain a load-
per-square-metre rating and the demand load may be considered to be the sum of
A) 75% of the load per square metre multiplied by 900; and
B) 50% of the load per square metre multiplied by the area of the building in excess of
900 m2.

8-206 Hospitals
1) The calculated load for the service or feeder shall be based on the following:
a) a basicload of 20 W/m? of the area of the building based on the outside dimensions; plus
b) 100 W/m?2 for high-intensity areas such as operating rooms; plus
c) electric space-heating, air-conditioning, and total loads of other permanently connected
equipment based on the rating of the equipment installed; plus
d) except as permitted by Rule 8-106 10) or Rule 8-106 11), any electric vehicle supply
equipment loads with a demand factor of 100%; plus
e) cord-connected equipment intended for connection to receptacles rated more than 125V or
20 A based on
i)  80% of the rating of the receptacle; or
ii) the rating of the equipment intended for connection to the receptacle.
2) Demand factors shall be permitted to be applied as follows:
a) for a building with an area up to and including 900 m2 based on the outside dimensions:
i) as permitted in Section 62 for any electric space-heating loads provided for; and
ii) 80% for the balance of the load; and
b) for a building with an area exceeding 900 m2 based on the outside dimensions:
i) as permitted in Section 62 for any electric space-heating loads provided for; and
ii) the balance of the load shall be divided by the number of square metres to obtain a load-
per-square-metre rating and the demand load may be considered to be the sum of
A) 80% of the load per square metre multiplied by 900; and
B) 65% of the load per square metre multiplied by the area of the building in excess of
900 m2.

8-208 Hotels, motels, dormitories, and buildings of similar occupancy (see Appendix B)
1) The calculated load for the service or feeder shall be based on the following:
a) a basicload of 20 W/m? of the area of the building, based on the outside dimensions; plus
b) lighting loads for special areas such as ballrooms, based on the rating of the equipment
installed; plus
c) electric space-heating, air-conditioning, and total loads of other permanently connected
equipment based on the rating of the equipment installed; plus
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d) except as permitted by Rule 8-106 10) or Rule 8-106 11), any electric vehicle supply
equipment loads with a demand factor of 100%; plus
e) cord-connected equipment intended for connection to receptacles rated more than 125V or
20 A based on
i)  80% of the rating of the receptacle; or
ii) the rating of the equipment intended for connection to the receptacle.
2) Demand factors shall be permitted to be applied as follows:
a) for a building with an area up to and including 900 m2 based on the outside dimensions:
i) as permitted in Section 62 for any electric space-heating loads provided for; and
ii) 80% for the balance of the load; and
b) for a building with an area exceeding 900 m2 based on the outside dimensions:
i) as permitted in Section 62 for any electric space-heating loads provided for; and
ii) the balance of the load shall be divided by the number of square metres to obtain a load-
per-square-metre rating and the demand load may be considered to be the sum of
A) 80% of the load per square metre multiplied by 900; and
B) 65% of the load per square metre multiplied by the area of the building in excess of
900 m2.

8-210 Other types of occupancy

The calculated load for the service or feeder for the types of occupancies listed in Table 14 shall be

based on

a) a basic load in watts per square metre as required by Table 14 for the area of the occupancy
served based on the outside dimensions of the occupancy, with application of demand factors as
indicated in Table 14; plus

b) special loads such as electric space-heating, air-conditioning, motor loads, show window lighting,
stage lighting, etc., based on the rating of the equipment installed with demand factors permitted
by this Code; plus

c) except as permitted by Rule 8-106 10) or Rule 8-106 11), any electric vehicle supply equipment
loads with a demand factor of 100%.

8-212 Exit sign, emergency lighting, and show window loads

1) Where a panel is supplying specific types of lighting, such as exit signs or emergency lighting, which
may be located throughout a building such that it is impossible to calculate the area served, the
connected load of the circuits involved shall be used in determining a feeder size.

2) For show window lighting installations, the demand load shall be determined on the assumption
that not less than 650 W/m will be required measured along the base of the window(s), except
that a lower figure shall be permitted where a deviation has been allowed in accordance with
Rule 2-030.

Branch circuits

8-300 Branch circuits supplying electric ranges

1) Conductors of a branch circuit supplying a range in a dwelling unit shall be considered as having a
demand of
a) 8 kW where the rating of the range does not exceed 12 kW; or
b) 8 kW plus 40% of the amount by which the rating of the range exceeds 12 kW.

2) For the purpose of Subrule 1), two or more separate built-in cooking units shall be permitted to be
considered as one range.

3) For ranges or cooking units installed in commercial, industrial, and institutional establishments, the
demand shall be considered as not less than the rating.

4) The demand loads given in this Rule shall not apply to cord-connected hotplates, rangettes, or
other appliances.

8-302 Branch circuits supplying data processing equipment
The total connected load of a branch circuit supplying one or more units of data processing equipment
shall be considered to be a continuous load for the application of Rule 8-104.
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8-304 Maximum number of outlets per circuit (see Appendix B)

1)

2)

3)

4)

Except as permitted by other Rules of this Code, the maximum number of outlets on any 2-wire

branch circuit shall not exceed the following:

a) 12 outlets for a 15 A branch circuit where the fused switch or circuit breaker is marked for
continuous operation at 80%;

b) 15 outlets for a 15 A branch circuit where the fused switch or circuit breaker is marked for
continuous operation at 100%;

c) 16 outlets for a 20 A branch circuit where the fused switch or circuit breaker is marked for
continuous operation at 80%; and

d) 20 outlets for a 20 A branch circuit where the fused switch or circuit breaker is marked for
continuous operation at 100%.

Except as permitted by Subrule 3), when a receptacle is used as an outlet for the application of

Subrule 1), it shall be considered as

a) 1 outlet per duplex receptacle;

b) 1.5 outlets per triplex receptacle; and

c) 2 outlets per quadruplex receptacle.

Where the connected load is known, the number of outlets shall be permitted to exceed the

maximum number permitted in Subrule 1), provided that the load current does not exceed the

continuous operation marking on the overcurrent device protecting the circuit.

Where fixed multi-outlet assemblies are used, each 1.5 m or fraction thereof of each separate and

continuous length shall be counted as one outlet, but in locations where a number of electrical

appliances are likely to be used simultaneously, each 300 mm or fraction thereof shall be counted

as one outlet.

Heater receptacles for vehicles powered by
flammable or combustible fuels

8-400 Branch circuits and feeders supplying heater receptacles for vehicles powered by
flammable or combustible fuels

1)

2)

3)

In the application of this Rule, the following definitions shall apply:
Controlled — power to the receptacle is cycled by other than a manual operation.

Restricted — pertaining to the block heater only and where the use of an in-vehicle heater or other
vehicle heating device is not permitted.

At least one branch circuit protected by an overcurrent device rated or set at not more than 20 A
shall be provided for each duplex receptacle or for every two single receptacles referred to in

Rule 26-700 2).

Where the loading in each parking space or stall is not restricted or controlled, a separate branch
circuit shall be provided for each parking space or stall and the feeder or service conductor shall be
considered as having a demand load as follows:

Number of vehicle Demand load per space or stall, W

spaces or stalls 15 A circuit 20 A circuit
First 30 1200 1800
Next 30 1000 1500
All over 60 800 1200
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4) Where branch circuits are provided for parking spaces or stalls in which the loading is restricted or
controlled, the feeder or service conductors shall be considered as having a demand load as
follows:

Number of vehicle Demand load per space or stall, W

spaces or stalls 15 A circuit 20 A circuit
First 30 650 975
Next 30 550 825
All over 60 450 675

5) Parking lots that may be fully occupied under normal usage shall be assigned a greater demand
load per space or stall.

Electric vehicle energy management systems

8-500 Electric vehicle energy management systems

1) Electric vehicle energy management systems shall be permitted to monitor electrical loads and to
control electric vehicle supply equipment loads.

2) An electric vehicle energy management system shall not cause the load of a branch circuit, feeder,
or service to exceed the requirements of Rule 8-104 5) or 6).

3) An electric vehicle energy management system shall be permitted to control electrical power by
remote means.
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Section 10 — Grounding and bonding

Scope, object, and special terminology

10-000 Scope (see Appendix B)

This Section applies to

a) grounding, as follows:
i)  solidly grounded systems;
ii) impedance grounded systems; and
iii) ungrounded systems;

b) bonding; and

c) equipotential bonding.

10-002 Object (see Appendix B)

The overall objective for grounding and bonding is to minimize the likelihood and severity of electric

shock by establishing equipotentiality between exposed non-current-carrying conductive surfaces and

nearby surfaces of the earth and to prevent damage to property during a fault, as follows:

a) the objective of solidly grounding an electrical system and bonding its associated equipment is to
establish a low impedance connection between the grounded conductor and the non-current-
carrying conductive parts of the system to stabilize system voltage;

b) the objective of grounding an electrical system through an impedance is to
i) limit the magnitude of ground fault currents;

ii) minimize the damage to equipment resulting from a single ground fault; and
iii) stabilize system voltage;

c) the objective of an ungrounded system is to
i) limit the magnitude of ground fault currents resulting from a single ground fault; and
ii) minimize the damage to equipment on the occurrence of a single ground fault;

d) the objective of bonding is to interconnect the non-current-carrying conductive parts of electrical
equipment and the system grounded point, where one exists, with sufficiently low impedance to
i) facilitate the operation of protective devices; and
ii) establish equipotentiality; and

e) the objective of equipotential bonding is to establish equipotentiality.

10-004 Special terminology (see Appendix B)
In this Section, the following definitions shall apply:

Equipotentiality — the state in which conductive parts are at a substantially equal electric potential.
Grounded conductor — in an electrical system, the conductor that is intentionally grounded.

Impedance grounded system — an electrical system in which a point (normally the midpoint or neutral)

is connected through an impedance device

a) to animpedance system bonding jumper; and

b) by a grounding conductor, to a grounding electrode or to a conductive body that extends the
ground connection.

Impedance system bonding jumper — a connection between the grounded side of an impedance
grounding device and the non-current-carrying conductive parts of an electrical system.

Separately derived system — an electrical system in which the circuit conductors have no direct
connection to the circuit conductors of a supply authority system other than those established by
grounding and bonding connections.

Solidly grounded system — an electrical system in which a point of that system is connected, without
inserting an impedance grounding device,

a) to asystem bonding jumper; and

b) to a grounding electrode or to a conductive body that extends the ground connection.
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System bonding jumper — a connection between the point of an electrical system to be solidly
grounded and the non-current-carrying conductive parts of that electrical system.

Ungrounded system — an electrical system in which no point of the system is intentionally grounded.
Grounding

Grounding — General

10-100 Current over grounding conductors (see Appendix B)
There shall be no objectionable passage of current over a grounding conductor.

10-102 Grounding electrodes (see Appendix B)

1) Grounding electrodes shall consist of
a) manufactured grounding electrodes;

b) field-assembled grounding electrodes; or
c) in-situ grounding electrodes forming part of existing infrastructure.
2) Manufactured grounding electrodes shall
a) inthe case of a rod grounding electrode, consist of two rod electrodes
i)  spaced not less than 3 m apart;
ii) interconnected with a grounding conductor sized as prescribed for grounding conductors;
and
iii) driven to the full length of the rod;
b) inthe case of a chemically charged rod electrode, be installed to the full length of the rod; or
c) inthe case of a plate electrode, be
i)  in direct contact with exterior soil at not less than 600 mm below grade level; or
ii) encased within the bottom 50 mm of a concrete foundation footing in direct contact with
the earth at not less than 600 mm below finished grade.
3) Afield-assembled grounding electrode shall consist of
a) a bare copper conductor not less than 6 m in length, sized in accordance with Table 43 and
encased within the bottom 50 mm of a concrete foundation footing in direct contact with the
earth at not less than 600 mm below finished grade; or

b) a bare copper conductor not less than 6 m in length, sized in accordance with Table 43 and
directly buried in earth at least 600 mm below finished grade.

4) For the purposes of Rule 2-024, an in-situ grounding electrode shall not be considered electrical
equipment and shall provide, at 600 mm or more below finished grade, a surface area exposure to
earth equivalent to that of a similar manufactured grounding electrode.

5) Where a local condition such as rock or permafrost prevents a grounding electrode from being
installed at the required burial depth, a lesser acceptable depth shall be permitted.

10-104 Spacing and interconnection of grounding electrodes (see Appendix B)
Where there are multiple grounding electrodes at a building, they shall be
a) separated by at least 2 m from each other;
b) interconnected with a conductor
i)  made of material prescribed for grounding conductors;
ii) sized as prescribed for grounding conductors; and
iii) protected from mechanical damage as required for grounding conductors; and
c) inthe case of lightning protection systems, interconnected in accordance with Item b) at or below
ground level.

10-106 Railway track as grounding electrodes (see Appendix B)
Railway track shall be permitted to be used as a grounding electrode only for railway lightning arresters
and for the railway circuit itself.

10-108 Lightning protection system down conductors and grounding electrodes (see
Appendices B and G)
1) Down conductors shall not be used for grounding electrical systems or electrical equipment.
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2) The grounding electrode for a lightning protection system shall be dedicated for use solely by the
lightning protection system.

10-110 Continuity of grounding conductors
No automatic cut-out or switch shall be installed in the grounding conductor unless the opening of the
cut-out or switch disconnects all sources of energy.

10-112 Material for grounding conductors (see Appendix B)

1) The grounding conductor shall be
a) of copper, aluminum, or other acceptable material; and
b) permitted to be insulated or bare.

2) Grounding conductors shall be resistant to any corrosive condition existing at the installation or
shall be protected against corrosion.

10-114 Grounding conductor size (see Appendix B)

1) Except as permitted by Subrule 2), the grounding conductor shall be sized not smaller than
a) No. 6 AWG if of copper; or
b) No. 4 AWG if of aluminum.

2) The grounding conductor shall be permitted to be sized smaller than prescribed in Subrule 1),
provided that it is not smaller than the current-carrying conductor(s) of the system being
grounded.

10-116 Installation of grounding conductors (see Appendix B)

1) The grounding conductor shall be electrically continuous throughout its length.

2)  Where necessary, devices to control the effects of stray earth current shall be permitted to be
connected in series with the grounding conductor.

3) A grounding conductor shall be protected from damage
a) mechanically; or
b) by location.

4) Raceways or sleeves constructed of magnetic materials used to enclose grounding conductors shall
be connected to the grounding conductor at both ends.

5) A grounding conductor installed in the same raceway with service conductors shall be insulated,
except that an uninsulated grounding conductor shall be permitted where the length of the
raceway
a) does not exceed 15 m between pull points; and
b) does not contain more than the equivalent of two 90° bends between pull points.

10-118 Grounding conductor connection to grounding electrodes (see Appendix B)
1) The grounding conductor shall be connected to the grounding electrode at a point that will assure
a permanent ground by means of
a) a bolted clamp;
b) copper welding by a fusion welding process;
c) brazing;
d) silver solder; or
e) other equally substantial means.
2) Where practicable, the connection to a grounding electrode shall be accessible.

Solidly grounded systems

10-200 DC systems required to be solidly grounded

DC systems shall be solidly grounded unless they meet the requirements for
a) ungrounded systems; or

b) impedance grounded systems.

10-202 Conductor of a dc system to be grounded (see Appendix B)
The conductor of a dc system to be grounded shall be

a) one conductor of a 2-wire system; or

b) the common conductor of a 3-wire system.
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10-204 Grounding connections for dc systems
DC systems that are to be solidly grounded shall have the grounding connections made at a single point
as close as practicable to the supply source.

10-206 AC systems required to be solidly grounded

1) Except as permitted by Subrule 2), ac systems exceeding extra-low voltage shall be solidly
grounded.

2) AC systems in other than dwelling units shall be permitted to be ungrounded or impedance
grounded.

3) Extra-low-voltage ac systems shall be solidly grounded where
a) run overhead outside;
b) supplied by transformers energized from systems of more than 150 volts-to-ground; or
c) supplied by transformers energized from ungrounded systems.

10-208 Conductor of an ac system to be grounded (see Appendix B)
1) The conductor of an ac system to be grounded shall be
a) one conductor of a single-phase, 2-wire system — the identified conductor;
b) the mid-phase conductor of a single-phase, 3-wire system — the identified neutral conductor;
c) the mid-phase conductor of a multi-phase system having one wire common to all phases —
the identified neutral conductor;
d) one conductor of a multi-phase system having one phase grounded — the identified
conductor; and
e) the mid-phase conductor of one phase of a multi-phase system — the identified conductor.
2) For the multi-phase system referred to in Subrule 1) e), only one phase shall be permitted to be
grounded.

10-210 Grounding connections for solidly grounded ac systems supplied by the supply
authority (see Appendix B)
The grounded conductor of a solidly grounded ac system supplied by the supply authority shall
a) be connected to a grounding conductor at one point only at the consumer’s service;
b) have a minimum size as specified
i) for a bonding conductor; and
ii) for a neutral conductor when the grounded conductor also serves as a neutral;
c) be connected to the equipment bonding terminal by a system bonding jumper; and
d) have no other connection to the non-current-carrying conductive parts of electrical equipment on
the supply side or the load side of the grounding connection.

10-212 Grounding connections for solidly grounded separately derived ac systems (see
Appendix B)
1) Except as permitted by Subrule 3), the grounded conductor of a solidly grounded separately
derived ac system shall
a) be connected to the equipment bonding terminal by a system bonding jumper
i)  atthe point of termination to each source;
ii) atthe first switch controlling the system; or
iii) atthe tie point, where two or more systems terminate at a tie point;
b) be connected to a grounding conductor at the same point on the separately derived system
where the system bonding jumper is connected; and
c) have no other connection to the non-current-carrying conductive parts of electrical equipment
on the supply side or the load side of the grounding connection.
2) Where more than one source of supply exists that are intended to be solidly grounded, the
connection required by Item 1) shall be permitted to be made to a single grounding conductor.
3) A separately derived ac system operating at 750 V or less shall be permitted to be grounded by the
system bonding jumper that is connected to the bonding conductor included in the primary supply.
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10-214 Grounding connections for portable generator assemblies and vehicle-mounted or
mobile generators (see Appendix B)
1) A portable generator assembly shall not be required to be connected to a grounding electrode if
the generator has the neutral bonded to the frame.
2) A mobile or vehicle-mounted generator shall not be required to be connected to a grounding
electrode under the following conditions:
a) the generator does not exceed a low-voltage rated output;
b) the generator has the neutral bonded to the frame;
c) the conductive frame of the generator is connected to the conductive frame of the vehicle by
an equipotential bonding conductor;
d) the generator supplies only
i)  electrical equipment installed on the vehicle;
ii) electrical equipment that is cord-and-plug connected through receptacles mounted on
the vehicle or on the generator; or
iii) any combination of the equipment specified in Items i) and ii); and
e) the non-current-carrying conductive parts of the electrical equipment referred to in Item d)
are supplied by a circuit incorporating a bonding conductor.

Impedance grounded systems

10-300 Qualified persons (see Appendix B)
Where an electrical system is connected to an impedance grounding device, the system shall be
maintained by a qualified person.

10-302 Use (see Appendix B)

1) Ungrounded conductors of an impedance grounded system shall be insulated to the nominal line-
to-line voltage of the system.

2) The integrity of an impedance grounded system shall be monitored and controlled, as required by
Table 17.

3) Alarms required by Table 17 shall
a) be clearly labelled as to their purpose;
b) clearly annunciate the status of the system to persons monitoring it; and
c) continue signalling until the condition is corrected.

10-304 Impedance grounding devices
1) Impedance grounding devices not having a continuous rating shall be permitted where
a) provision is made to automatically de-energize the system without intentional delay on the
detection of a ground fault; and
b) the time rating of the device is coordinated with the time-current rating of the protective
devices of the system.
2) Impedance grounding devices shall have an insulation voltage rating at least equal to the system
line-to-neutral voltage.

10-306 Location of impedance grounding device warning signs (see Appendix B)

Where impedance grounding devices are used, warning signs indicating that the system is impedance
grounded and the maximum voltage at which the neutral may be operating relative to ground shall be
placed at

a) the supply source;

b) the consumer’s service box or equivalent; and

c) the supply authority’s metering equipment.

10-308 Conductors used with impedance grounding devices (see Appendix B)
1) The conductor connecting the impedance grounding device to the system source shall
a) be insulated for the nominal system voltage;
b) be identified white;
c) berouted as directly as practicable;
d) not be grounded;

March 2024 © 2024 Canadian Standards Association 102



Section 10
CSA C22.1:24 Grounding and bonding

e) be sized to conduct the rated current of the impedance grounding device, and in no case less
than
i)  No. 12 AWG if of copper; or
ii) No. 10 AWG if of aluminum; and
f)  be protected from damage
i)  mechanically; or
ii) by location.

2) The grounded side of the impedance grounding device shall be connected to the non-current-
carrying parts of the electrical equipment by an impedance system bonding jumper sized to
conduct the rated current of the impedance grounding device, and in no case less than
a) No. 12 AWG if of copper; or
b) No. 10 AWG if of aluminum.

Ungrounded systems

10-400 Ungrounded systems (see Appendix B)
1) DC or ac systems shall be permitted to be ungrounded, provided that the system
a) s equipped with suitable ground fault detection;
b) does not include a distributed neutral conductor; and
c) is maintained by qualified persons.
2) On the occurrence of a ground fault, the ground fault detection shall activate a visual or audible
alarm to indicate the presence of the ground fault.
3) The alarm required by Subrule 2), and any extra (i.e., redundant) alarms if installed, shall
a) be clearly labelled as to their purpose;
b) clearly annunciate the status of the system to persons monitoring it; and
c) continue signalling until the condition has been corrected.
4) Extra-low-voltage dc or ac systems shall be permitted to be ungrounded without having to comply
with the ground fault detection requirements specified in Subrules 1) to 3).

10-402 Grounding connections for equipment in an ungrounded system (see Appendix B)

1) There shall be no connection between the grounding conductor and the system neutral where one
is present.

2) The grounding conductor shall connect the grounding electrode to the non-current-carrying
conductive enclosure of
a) the supply source equipment of separately derived systems; or
b) the service box.

Bonding

Bonding — General

10-500 Current over bonding conductors (see Appendix B)
There shall be no objectionable passage of current over a bonding conductor.

10-502 Clean surfaces (see Appendix B)

Where a non-conductive protective coating such as paint or enamel is used on conductive equipment,
conduit, couplings, or fittings, such coating shall be removed from threads and other contact surfaces,
or penetrated, to ensure a good electrical connection at the point of bonding.

10-504 Dissimilar metals

Where dissimilar metals that are not compatible cannot be avoided at bonding connections,
connections shall be made using methods or material that will minimize deterioration from galvanic
action.

10-506 Continuity of bonding conductors
No automatic cut-out or switch shall be installed in the bonding conductor of a wiring system unless the
opening of the cut-out or switch disconnects all sources of energy.
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Equipment bonding

10-600 Bonding for fixed electrical equipment

1) Except as permitted by Subrule 2), non-current-carrying conductive parts of electrical equipment
shall be connected to a bonding conductor.

2) Non-current-carrying conductive parts of extra-low-voltage electrical equipment shall not be
required to be connected to a bonding conductor.

10-602 Conductors in parallel runs
Where conductors are installed in parallel in separate cables, raceways, or bus, a bonding conductor
shall be installed with each group of parallel conductors.

10-604 Bonding continuity for service equipment (see Appendix B)

1) The bonding continuity for service equipment shall be assured by bonding means prescribed in
Rule 10-610.

2) Standard locknuts serving as the bonding means for metal raceway, metal sheath, or cable armour
connecting to service equipment shall be supplemented by bonding bushings with a bonding
conductor connecting to a bonding bus within the enclosure
a) at both ends where the metal raceway, metal sheath, or cable armour serves as the bonding

means between service equipment; or
b) at one end where
i)  abonding conductor is run with circuit conductors; or
ii) the termination to service equipment is only at one end.

3) Notwithstanding Subrule 2), a bonding bushing shall not be required for cable assemblies
incorporating an internal bonding conductor in continuous contact with the cable armour, provided
that the internal bonding conductor extends from the cable and connects to the service
equipment.

10-606 Bonding continuity at other than service equipment (see Appendix B)
1) Bonding continuity of metal raceway, metal-sheathed cable, or armoured cable shall be assured by
one of the methods specified in Rule 10-604 1), or by using
a) standard box connectors made up tight;
b) two locknuts, one inside and one outside of boxes and cabinets; or
c) one locknut and a metal conduit bushing, provided that the bushing can be installed so that it
is mechanically secure and makes positive contact with the inside surface of the box or
cabinet.
2) Reducing washers shall not be used to maintain the bonding continuity of the wiring system.

10-608 Loosely jointed metal raceways
Where a metal raceway serves as the bonding conductor, and expansion joints and telescoping sections
are installed, the electrical continuity of the raceways shall be assured with a bonding conductor.

10-610 Bonding means — Fixed equipment (see Appendix B)
1) The bonding means for fixed equipment shall consist of one of the following:
a) an effective metallic interconnection between fixed equipment, consisting of metal raceway,
metal sheath, or cable armour except
i) armour as specified in Subrules 2) and 3);
ii) the sheath of mineral-insulated cable when not of copper or aluminum, as specified in
Subrule 4); or
iii) where the raceway or cables are
A) run underground;
B) run in locations coming within the scope of Section 22; or
C) otherwise subject to corrosion;
b) abonding conductor that is run with circuit conductors as a part of a cable; or
c) abonding conductor that is run with circuit conductors installed in raceways.
2) The armour of armoured cables incorporating a bonding conductor shall not be deemed to fulfill
the requirements of a bonding conductor except where both the armour and the bonding
conductor are in continuous electrical contact.
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3) Unless otherwise marked, the armour of flexible metal conduit and liquid-tight flexible metal
conduit shall not be deemed to fulfill the requirements of a bonding conductor, and a bonding
conductor shall be run within the conduit.

4) The sheath of mineral-insulated cable, when not of copper or aluminum, shall not be deemed to
fulfill the requirements of the bonding conductor, and bonding shall be by the method specified in
Subrule 1) b).

5) When single-conductor cables are used for fixed equipment, and the metal armour or sheath of

the cable has been isolated from the equipment at one end in accordance with Rule 4-008, a
separate bonding conductor shall be installed for the fixed equipment.

10-612 Installation of bonding conductors (see Appendix B)

1)
2)

3)

4)

5)

6)

7)

8)

The bonding conductor shall be permitted to be spliced or tapped.

Where more than one bonding conductor enters a box, all such conductors shall be in electrical

contact with each other by one of the following means:

a) securing all bonding conductors under bonding screws; or

b) connecting all bonding conductors together with a solderless connector, and then connecting
a minimum of one conductor, not smaller than the largest bonding conductor, to the box by a
bonding screw or a bonding device.

Notwithstanding the requirements of Subrule 2) and Rule 10-614 3), equipment shall be permitted

to be connected to an isolated bonding conductor that extends directly back to its source of supply,

or to the main system bonding jumper, provided the separate bonding conductor is

a) enclosed in the same raceway or cable containing the circuit conductors throughout the
length of that cable or raceway;

b) sized not less than as required in Rule 10-616; and

c) insulated.

Where a bonding conductor is run in the same raceway with other conductors of the circuit to

which it is connected, it shall be insulated, except that an uninsulated bonding conductor shall be

permitted to be used where the length of the raceway does not exceed 15 m and does not contain

more than the equivalent of two quarter bends.

Where circuit conductors are installed in a raceway, a separate bonding conductor, when required,

shall be installed in the same raceway as the circuit conductors.

Where a separate bonding conductor is run with single-conductor cables, it shall follow the same

route as the cables.

A copper bonding conductor shall

a) if No. 6 AWG or larger and attached securely to the surface on which it is carried, be protected
where exposed to mechanical damage; and

b) if smaller than No. 6 AWG, or if the installation does not come within the provisions of
Item a), be installed and protected in the same manner as the circuit conductor for a given
installation.

An aluminum bonding conductor shall

a) if No. 4 AWG or larger and attached securely to the surface on which it is carried, be protected
where exposed to mechanical damage; or

b) if smaller than No. 4 AWG, or if the installation does not come within the provisions of
Item a), be installed and protected in the same manner as the circuit conductor for a given
installation.

10-614 Bonding conductor connection to electrical equipment (see Appendix B)

1)

2)
3)

4)

The bonding conductor to conduits, cabinets, equipment, and the like shall be attached by means
of lugs, pressure connectors, clamps, or other equally substantial means.

Connections that depend on solder shall not be used.

A bonding connection shall be made at every metallic and non-metallic outlet box for any fitting or
device that requires connection to a bonding conductor.

Where the connections between the branch circuit and the internal conductors of fixed equipment
pass through an access cover, the bonding conductor connection shall remain continuous when the
cover is removed.
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5) A bonding conductor connection to the bonding terminal of a device shall be installed such that
disconnection or removal of the device will not interfere with, or interrupt, the continuity of the
bonding conductor.

10-616 Size of system bonding jumper or bonding conductor (see Appendix B)

1) The size of a field-installed system bonding jumper shall not be less than that determined in
accordance with Table 16 based on the ampere rating or setting of the overcurrent device
protecting the ungrounded conductors.

2) The size of a bonding conductor installed in accordance with Rule 10-604 at service equipment
shall not be less than that determined in accordance with Table 16 based on the ampacity of the
largest ungrounded conductor.

3) The size of a field-installed bonding conductor installed at other than service equipment shall not
be less than that determined in accordance with Table 16 based on
a) the ampere rating or setting of the overcurrent device protecting the ungrounded conductors;

or
b) the ampacity of the largest ungrounded conductor for installations where the size of the
circuit conductors is increased to compensate for voltage drop.

4) The size of a field-installed bonding conductor installed with each group of parallel conductors run
in separate raceways or cables shall be in accordance with Subrule 3) divided by the number of
groups of parallel conductors.

5) Notwithstanding Subrules 2), 3), and 4), the bonding conductor shall not be required to be larger
than the current-carrying conductors.

6) A metal raceway that is permitted to be used as a bonding conductor shall be considered to meet
the requirements of this Rule.

7) A bonding means that is integral to a cable assembly shall be considered to meet the requirements
of this Rule.

Equipotential bonding

10-700 Equipotential bonding of non-electrical equipment (see Appendix B)

The following parts of non-electrical equipment shall be made equipotential with the non-current-
carrying conductive parts of electrical equipment:

a) the continuous metal water piping system of a building supplied with electric power;

b) the continuous metal waste water piping system of a building supplied with electric power;
c) the continuous metal gas piping system of a building supplied with electric power;

d) raised floors of conductive material with electrical wiring under the raised floor; and

e) the conductive metal parts of structures that livestock access.

10-702 Installation (see Appendix B)

1) Conductors for equipotential bonding shall be permitted to be installed as open wiring, provided
that they are adequately secured.

2) Where installed in structural members, conductors for equipotential bonding shall be installed in
the same manner as non-metallic sheathed cable, except that they do not require bushed holes
where run through metal studs.

3) Equipotential bonding of the non-electrical equipment referred to in Rule 10-700 shall be
permitted to be made by a permanent conductive connection to the non-current-carrying
conductive parts of electrical equipment provided the electrical equipment is
a) supplied by a permanently connected circuit incorporating a bonding conductor; and
b) associated with the non-electrical equipment that is being made equipotential.

10-704 Material for equipotential bonding conductors
Equipotential bonding conductors shall be of materials permitted for grounding conductors or for
bonding means.

10-706 Equipotential bonding connections to non-electrical equipment (see Appendix B)
Equipotential bonding connections to non-electrical materials shall be made mechanically secure and be
suitable for the condition(s) to which they are subjected.
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10-708 Equipotential bonding conductor size

1)

2)

3)

Except as permitted by Subrule 2) or 3), the size of an equipotential bonding conductor installed as
exposed wiring where not subject to mechanical damage shall be not smaller than

a) No. 6 AWG if of copper; or

b) No. 4 AWG if of aluminum.

The size of an equipotential bonding conductor installed as concealed wiring or provided with
mechanical protection shall be permitted to be a minimum

a) No. 10 AWG if of copper; or

b) No. 8 AWG if of aluminum.

The size of an equipotential bonding conductor shall be permitted to be as prescribed by Rule 10-
616 when installed in accordance with Rule 10-702 3).
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Section 12 — Wiring methods

Scope

12-000 Scope (see Appendix B)
1) The provisions of Section 12 apply to all low-voltage and extra-low-voltage wiring installations
except for
a) Class 2 circuits unless otherwise specified in Rules 12-2300 to 12-2320 and Section 16;
b) community antenna distribution and radio and television circuits unless otherwise specified in
Section 54;
c) optical fiber cables unless otherwise specified in Section 56;
d) communication circuit conductors unless otherwise specified in Section 60; and
e) conductors that form an integral part of factory-built equipment.
2) The provisions of Section 12 apply to high-voltage installations except as modified by the
requirements of Section 36.

12-002 Special terminology
In this Section, the following definition shall apply:

Grade level in-ground enclosure — a housing for which the top is installed flush with the ground, and
which provides access to equipment located therein through a secured cover.

General requirements

12-010 Wiring in ducts and plenum chambers

1) No electrical equipment of any type, unless marked for the purpose, shall be installed in ducts used
to transport dust, loose stock, or flammable vapours.

2) No electrical equipment, unless marked for the purpose, shall be installed
a) in any duct used for vapour removal or for ventilation of commercial-type cooking

equipment; or
b) in any shaft that is required by regulation to contain only such ducts.

3) Where cables are installed in ducts, plenums, or hollow spaces that are used to transport or move
air as part of an environmental air system or in a duct or plenum chamber to connect to an integral
fan system, the cables shall be in accordance with the requirements of Rules 2-130 and 12-100.

4) Notwithstanding Subrule 3), where a plenum or hollow space is created by a suspended ceiling
having lay-in panels or tiles, flexible cord not exceeding 3 m in length and terminated with an
attachment plug shall be permitted to supply pole-type multi-outlet assemblies, provided the
flexible cord is listed for hard usage in accordance with Rule 12-102 4) and the supply voltage does
not exceed 300 V.

5) Where a furnace cold-air return duct is formed by boxing in between joists, wiring methods
specified in this Section for use in the particular location shall be in accordance with Rules 2-130
and 2-132.

12-012 Underground installations (see Appendix B)

1) Direct buried cables or raceways shall be installed to meet the minimum cover requirements of
Table 53.

2) Where the depth specified in Rule 4-004 1) d) to g), or Rule 4-004 2) d) to g) for the purposes of
determining the ampacity of direct buried cables or raceways, is less than the depth required by
Table 53, the requirements of Table 53 shall apply.

3) The minimum cover requirements shall be permitted to be reduced by 150 mm where mechanical
protection is placed in the trench over the underground installation.

4) Mechanical protection shall consist of one of the following and, when in flat form, shall be wide
enough to extend at least 50 mm beyond the cables or raceways on each side:

a) treated planking at least 38 mm thick;

b) poured concrete at least 50 mm thick;

c) concrete slabs at least 50 mm thick;

d) concrete encasement at least 50 mm thick; or
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e) other suitable material.

5) Direct buried cables shall be installed so that they run adjacent to each other and do not cross over
each other and with a layer of screened sand with a maximum particle size of 4.75 mm or screened
earth at least 75 mm deep both above and below the conductors.

6) Where cables rise for terminations or splices or where access is otherwise required, they shall be
protected from mechanical damage by location or by rigid conduit terminated vertically in the
trench and including a bushing or bell end fitting, or other acceptable protection, at the bottom
end from 300 mm above the bottom of the trench to at least 2 m above finished grade, and
beyond that as may be required by other Rules of the Code, and with sufficient slack provided in
the cables at the bottom end of the conduit so that the cables enter the conduit from a vertical
position.

7)  Where a deviation has been allowed in accordance with Rule 2-030, cables buried directly in earth
shall be permitted to be spliced or tapped in trenches without the use of splice boxes.

8) Raceways or cables, if located in rock, shall be permitted to be installed at a lesser depth
entrenched into the rock in a trench not less than 150 mm deep and grouted with concrete to the
level of the rock surface.

9) Raceways and armoured or metal-sheathed cables suitable for direct burial shall be permitted to
be installed directly beneath a concrete slab at grade level, provided that the concrete slab is not
less than a nominal 100 mm in thickness, the location and depth of the underground installation is
marked in a conspicuous, legible, and permanent manner, and the raceway or cable is not subject
to damage during or after installation.

10) Any form of mechanical protection that may adversely affect the cable shall not be used.

11) Backfill containing large rocks, paving materials, cinders, large or sharply angular substances, or
corrosive material shall not be placed in an excavation where such materials may damage cables,
raceways, or other substructures, prevent adequate compaction of fill, or contribute to corrosion
of cables, raceways, or other substructures.

12) The initial installation shall be provided with a suitable marking tape buried approximately halfway
between the installation and grade level, or adequate marking in a conspicuous location to indicate
the location and depth of the underground installation.

13) Where underground raceways or cables, or grade level in-ground enclosures, are subject to
movement by settlement or frost, provision shall be made for the prevention of damage to the
conductors, conductor insulation, or the electrical equipment.

14) Grade level in-ground enclosures shall be used in accordance with the manufacturers’ design class
(tier).

15) Except for splicing installed in accordance with Rule 12-112, devices such as receptacles and
switches shall not be permitted in grade level in-ground enclosures.

16) For installations not covered by the foregoing requirements of this Rule, the requirements of
CSA C22.3 No. 7, or the applicable Standard, whichever is more stringent, shall apply.

12-014 Conductors in hoistways
1) Where a deviation has been allowed in accordance with Rule 2-030, and where conductors other
than those used to furnish energy to the elevator or dumbwaiter are installed in hoistways, they
shall be mineral-insulated cable, aluminum-sheathed cable, copper-sheathed cable, or armoured
cable or be run in rigid metal conduit, flexible metal conduit, or electrical metallic tubing.
2) The cable, conduit, or tubing referred to in Subrule 1) shall be
a) securely fastened to the hoistway construction; and
b) arranged so that terminal, outlet, or junction boxes open outside the hoistway, except that
pull boxes shall be permitted to be installed in long runs for the purpose of supporting or
pulling in conductors.

12-016 Lightning down conductors
Where lightning down conductors are installed, electrical wiring shall, where practicable, be kept at
least 2 m from such conductors, except where bonding is provided in accordance with Rule 10-104.
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12-018 Entry of raceways and cables into buildings
Holes in outer walls or roofs of buildings through which raceways or cables pass shall be filled to
prevent infiltration of moisture.

12-020 Wiring under raised floors for data processing and similar systems

1)

2)

3)

4)

5)

Flexible cords or cables, and appliance wiring material with a jacket or overall covering to connect
and interconnect data processing and similar systems, shall be permitted to be installed under
raised floors, pass through an opening in the raised floor located directly below the equipment,
and terminate at the equipment supplied, provided that

a) the raised floor is of non-combustible construction and, if of conductive material, is bonded to
ground in accordance with Rules 10-700 to 10-708; and

b) the cords or cables terminate
i)  in attachment plugs that have configurations in accordance with Diagram 2, or that are

classified as industrial locking or latching-type special-use attachment plugs or
connectors; or
ii) ata junction box or similar enclosure.

To connect and interconnect data processing and similar systems, portable power cable shall be

permitted to be installed under raised floors, pass through an opening in the raised floor located

directly below the equipment, and terminate at the equipment supplied, provided that

a) the cable contains a bonding conductor;

b) the connection between the portable power cable and other wiring methods is made in a
junction box or similar enclosure, with a conductor termination that is suitable for the class of
strand based on the conductor used; and

c) thecableis
i)  part of the factory-supplied data processing or similar equipment; or
ii) selected in accordance with Rule 12-102 4).

The cords or cables installed in accordance with Subrule 1) or 2) shall

a) not exceed 4.5 m in length between cord or cable terminations;

b) be provided with a strain-relief connector where they enter a junction box or similar
enclosure; and

c) beinstalled in accordance with the manufacturer’s instructions supplied with the data
processing equipment.

Junction boxes installed in accordance with Subrule 1) or 2) shall be securely fastened in place and

protected from mechanical damage.

Branch circuit conductors installed under raised floors to supply receptacles and junction boxes

shall be installed in rigid conduit, electrical metallic tubing, flexible metal conduit, armoured cable,

or metal-sheathed cable, including mineral-insulated cable other than the lightweight type.

12-022 Cables or raceways installed in roof decking systems (see Appendix B)

1)

2)

3)

Cables or raceways installed in accordance with this Section shall not be installed in locations
concealed within a roof decking system where the roof systems utilize screws or other metal
penetrating fasteners.

Notwithstanding Subrule 1), the following circuits shall be permitted for installations in locations
concealed within a roof decking system:

a) Class 2 circuits in which the open-circuit voltage does not exceed 30 V; and

b) embedded trace heat.

Where wiring is concealed within the roof decking system in accordance with Subrule 2), a warning
label shall be affixed

a) at all permanently installed roof access points, where provided; and

b) in a conspicuous location in the roof area where the wiring is installed.
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Conductors

General

12-100 Types of insulated conductors and cables (see Appendix B)

1) Insulated conductors and cables shall be suitable for the location in which they will be installed
with respect to, but not limited to,

a) moisture, if any;

b) temperature;

c¢) degree of enclosure; and

d) degree of mechanical protection.

2) Where harmful condensed vapours or liquids of either an acid or alkaline nature, or organic
solvents such as hydrocarbons, ketones, esters, alcohols, or their liquid derivatives, can collect on
or come in contact with the insulation, jacket, or covering on conductors or cables, such insulation,
jacket, or covering shall be of a type resistant to these substances, or the insulation shall be
protected by a sheath of lead or by other material impervious to the corrosive element.

12-102 Installation of insulated conductors and cables (see Appendix B)

1) Insulated conductors and cables shall not be handled or installed when the ambient temperature is
sufficiently low as to be liable to cause damage to the insulation.

2) Such insulated conductors and cables shall not be installed so as to permit flexing or movement of
the conductors or cables after installation if the ambient temperature is liable to become low
enough to damage the insulation during flexing or movement.

3) Except as permitted by other Rules of this Code, insulated conductors and cables shall be of the
types specified in Table 19 for the specific condition of use.

4) Except as permitted by other Rules of this Code, flexible cords, portable power cables, and
equipment wire shall be of the types specified in Table 11A for the specific condition of use.

5) Flexible cords, heater cords, tinsel cords, equipment wires, appliance wiring materials, Christmas
tree cords, wind turbine cables, electric vehicle supply equipment cables, and dryer and range
cable of the types specified in Table 11B shall not be used for general-purpose wiring.

6) The maximum allowable conductor insulation temperature for T90 Nylon, when exposed to oil,
shall be limited to 60 °C.

7) Conductor insulation shall be permitted for use where exposed to oil when marked as follows:
a) PRI with the maximum allowable conductor insulation temperature limited to 60 °C; and
b) PRIl with the maximum allowable conductor insulation temperature limited to 75 °C.

8) Conductor insulation shall be permitted for use where subjected to alkaline conditions in the
presence of petroleum solvents, such as in oil refineries and around gasoline storage or pump
areas, when marked as follows:

a) GR I with the maximum allowable conductor insulation temperature limited to 60 °C; and
b) GR Il with the maximum allowable conductor insulation temperature limited to 75 °C.

12-104 Flame-tested coverings
Where the insulation on a conductor has a flame-tested covering, the covering shall be removed
sufficiently at terminals and splices to prevent creepage of current over it.

12-106 Multi- and single-conductor cables (see Appendix B)

1) Where multi-conductor cable is used, all conductors of a circuit shall be contained in the same
multi-conductor cable except that, where it is necessary to run conductors in parallel due to the
capacity of an ac circuit, additional cables shall be permitted to be used, provided that any one
such cable
a) includes an equal number of conductors from each phase and the neutral; and
b) isin accordance with Rule 12-108.

2) Insulated conductors in a cable shall not be used for connection to different power or distribution
transformers or other different sources of voltage, except where
a) the conductors are used for the supply and/or control of devices and equipment that are

interconnected or dependent upon each other for proper operation and functionality;
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b) the conductors are insulated for the voltage of the circuit having the highest voltage; and
c) none of the conductors of the circuits of lower voltages is directly connected to a lighting
branch circuit.

3)  Where single-conductor cables are used, all single-conductor cables of a circuit shall be of the same
type and temperature rating and, if run in parallel, shall be in accordance with Rule 12-108.

4) Single-conductor armoured cable used as a current-carrying conductor shall be of a type having
non-magnetic armour.

5) A single-conductor cable carrying a current over 200 A shall be run and supported in such a
manner that the cable is not encircled by magnetic material.

12-108 Conductors in parallel (see Appendix B)

1) Ungrounded and grounded circuit conductors of similar conductivity in sizes No. 1/0 AWG and
larger, copper or aluminum, shall be permitted to be installed in parallel sets provided that each
parallel phase or grounded conductor set individually consists of conductors that
a) are free of splices throughout the total length;

b) have the same circular mil area;

c) have the same type of insulation;

d) are terminated in the same manner;

e) are of the same conductor material; and
f)  are the same length.

2) Notwithstanding Subrule 1) a), a single splice shall be permitted at each termination point
a) to meet the requirements of Rule 4-006; and
b) where spliced in the same manner.

3) In parallel sets, insulated conductors of one phase, polarity, or grounded circuit conductor shall not
be required to have the same characteristics as those of another phase, polarity, or grounded
circuit conductor.

4) The orientation of single-conductor cables in parallel, with respect to each other and to those in
other phases, shall be such as to minimize the difference in inductive reactance and the unequal
division of current.

5) Conductors of similar conductivity in sizes smaller than No. 1/0 AWG copper shall be permitted in
parallel to supply control power to indicating instruments and devices, contactors, relays,
solenoids, and similar control devices, provided that
a) they are contained within one cable;

b) the ampacity of each individual conductor is sufficient to carry the entire load current shared
by the parallel conductors; and

c) the overcurrent protection is such that the ampacity of each individual conductor will not be
exceeded if one or more of the parallel conductors becomes inadvertently disconnected.

6) Where parallel conductors include grounded circuit conductors, each parallel set shall have a
separate grounded circuit conductor.

7)  Where the size of neutral conductors is reduced in conformance with Rule 4-018, neutral
conductors smaller than No. 1/0 AWG shall be permitted in circuits run in parallel, provided that
they are installed in conformance with all the requirements of Subrule 1).

12-110 Radii of bends in insulated conductors and cables
The radii of bends in insulated conductors and cables shall be sufficiently large to ensure that no
damage is done to the conductors or cables or to their insulation, covering, or sheathing.

12-112 Conductor joints and splices (see Appendix B)

1) Conductors shall be spliced or joined with splicing devices or by brazing, welding, or soldering with
a fusible metal or alloy.

2) Soldered splices shall first be spliced or joined so as to be mechanically and electrically secure
without solder and then be soldered.

3) Joints or splices shall be covered with an insulation equivalent to that on the conductors being
joined.

4) Joints or splices in conductors and cables shall be accessible.
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5) Joints or splices in conductors and cables in grade level in-ground enclosures shall be in accordance
with Subrule 6) b) and suitable for wet locations.
6) Splices in underground runs of cable, if required due to damage to the original installation, shall be
permitted to be made
a) injunction boxes suitably protected from mechanical damage that are located at least 1 m
above grade and secured to buildings or to stub poles;
b) notwithstanding the requirements of Subrule 4), by means of splicing devices or materials
(kits) for direct earth burial; or
c) in grade level in-ground enclosures intended for the purpose and not subject to vehicular
traffic, by means of splice connectors suitable for wet locations.

12-114 Ends of insulated conductors
When the ends of insulated conductors at switches, outlets, and in similar places are not in use, they
shall be insulated in the manner prescribed for joints and splices.

12-116 Termination of conductors (see Appendix B)

1) Connection of conductors to terminal parts shall be made by means of pressure connectors, solder
lugs, or splices to flexible leads.

2) The portion of stranded conductors to be held by binding-screw terminals or solderless wire
connectors shall have the strands confined so that there will be no stray strands to cause either
short-circuits or grounds.

3) Stranded and solid conductors No. 10 AWG and smaller shall be permitted to be connected by
means of binding-screw terminals or studs and nuts that have upturned lugs or the equivalent.

4) Stranded and solid conductors larger than No. 10 AWG shall be terminated in solderless conductor
connectors or shall be permitted to be soldered into conductor connectors suitable for the
purpose, except where prohibited by Section 10.

5) Fine-strand conductors shall terminate in
a) connectors identified for use with fine-strand conductors; or
b) standard connectors with the use of ferrules.

6) Ferrules shall not be used on solid conductors.

12-118 Termination and splicing of aluminum conductors

1) Adequate precautions shall be taken in the termination and splicing of aluminum conductors,
including the removal of insulation and separators, the cleaning (wire brushing) of stranded
conductors, and the compatibility and installation of fittings.

2) Ajoint compound, capable of penetrating the oxide film and preventing its reforming, shall be used
for terminating or splicing all sizes of stranded aluminum conductors, unless the termination or
splice is marked for use without compound.

3) Equipment connected to aluminum conductors shall be marked for the purpose, except
a) where the equipment has only leads for connection to the supply; and
b) equipment such as outlet boxes having only grounding terminals.

4)  Aluminum conductors shall not be terminated or spliced in wet locations unless the termination or
splice is adequately protected against corrosion.

5) Field-assembled connections between aluminum lugs and aluminum or copper busbars or lugs,
involving bolts or studs 9.5 mm in diameter or larger, shall include as part of the joint any of the
following means of allowing for expansion of the parts:

a) a conical spring washer;

b) a helical spring washer of the heavy series, provided that a flat steel washer of a thickness not
less than one-sixth of the nominal diameter of the bolt or stud is interposed between the
helical washer and any aluminum surface against which it would bear; or

c¢) aluminum bolts or studs, provided that all the elements in the assembled connection are of
aluminum.

6) Connection of aluminum conductors to wiring devices having binding-screw terminals around
which conductors can be looped under the head of the screw shall be made by forming the
conductor in a clockwise direction around the screw into three-fourths of a complete loop, and
only one conductor shall be connected to any one screw.
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12-120 Supporting of conductors (see Appendix B)

1) Conductors shall be supported so that no damaging strain is imposed on the terminals of any
electrical apparatus or devices or on joints or taps.

2) Conductors in vertical raceways shall be supported independently of the terminal connections and
at intervals not exceeding those specified in Table 21, and such supports shall maintain the
continuity of the raceway system without damage to the conductors or their covering.

3) Conductors in raceways shall not hang over the edges of bushings, bends, or fittings of any kind in
such a manner that the insulation may be damaged.

4) Vertical runs of armoured or sheathed cable such as TECK90, RA90, RC90, AC90, and ACWU9O0 shall
have the internal conductor assembly supported at intervals not exceeding those specified in
Table 21, or by
a) incorporating a bend or bends equivalent to a total of not less than 90° at intervals not

exceeding the distances specified in Table 21;
b) installation of a horizontal run of the cable not less than the length of the vertical run; or
c) use of cable that is specifically designed for vertical runs.

12-122 Equipment wire (see Appendix B)

1) Equipment wire shall be selected in accordance with Rule 12-102 4) for the specific condition of
use and shall be suitable for the particular location involved with respect to, but not limited to,
a) moisture;
b) corrosive action;
c) temperature;
d) degree of enclosure; and
e) exposure to mechanical damage.

2) Equipment wire used as luminaire wiring shall be not smaller than a No. 18 AWG copper conductor.
3) Equipment wire, including its assemblies for applications other than that given in Subrule 2), shall
be not smaller than No. 26 AWG copper when rated 300 V and not smaller than No. 24 AWG

copper when rated 600 V.

Open wiring

12-200 Open wiring Rules
Rules 12-202 to 12-206 apply only to single insulated conductors run as open wiring.

12-202 Installation of insulated conductors
Except as permitted by other Rules of this Code, insulated conductors shall be installed in raceways.

12-204 Ends of existing insulated conductors

1) Existing insulated conductors shall not be brought to a dead-end at any fitting located more than
300 mm from the last supporting insulator.

2) Where existing insulated conductors of No. 8 AWG or larger, copper or aluminum, are run as open
wiring, solid knobs or strain insulators shall be used at the ends of the run.

12-206 Where existing open wiring connects to other systems of wiring

Where existing open wiring is connected to conductors in raceways, armoured cable, or non-metallic-

sheathed cable, the junction shall be made in a box, or at, or in, a fitting having a separately bushed
hole for each conductor.

Exposed wiring on exteriors of buildings and between
buildings on the same premises

12-300 Exterior exposed wiring Rules
Rules 12-302 to 12-320 apply only to exposed wiring run on the exterior surfaces of buildings or
between poles, and buildings on the same premises.
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12-302 Types of insulated conductors and cables
Insulated conductors and cables shall be of types suitable for exposure to the weather as indicated in
Table 19.

12-304 Location of insulated conductors and cables
Insulated conductors and cables supported on or in close proximity to the exterior surfaces of buildings
shall
a) beinstalled not less than
i) 4 m above finished grade across driveways to residential garages;
ii) 5 m above finished grade across driveways to commercial and industrial premises; and
iii) 3.5 m above finished grade normally accessible to pedestrians only;
b) have a clearance of not less than 1 m from windows, doors, balconies, or porches;
¢) not pose a hazard to persons; and
d) be suitably protected where exposed to mechanical damage.

12-306 Insulated conductor and cable supports

1) Insulated conductors and cables on the exterior surfaces of buildings shall be supported by
brackets, racks, or insulators at intervals of not more than 3 m, and the individual insulated
conductors and cables shall be a distance of at least 150 mm from one another and at least 50 mm
from the adjacent surfaces.

2) Where petticoat insulators are used, they shall be installed at intervals of not more than 4.5 m
under normal conditions and at smaller intervals where the insulated conductors and cables are
subject to disturbance and shall be located so as to hold the individual insulated conductors and
cables at least 300 mm apart and at least 50 mm from adjacent surfaces.

3) Where the insulated conductors and cables are not exposed to the weather, they shall be
permitted to be supported on glass or porcelain knobs placed at intervals of not more than 1.5 m
and holding the insulated conductors and cables at least 25 mm from adjacent surfaces.

4) Where insulated conductors and cables connected to a voltage of 300 V or less are located in
proximity to insulated conductors and cables of a higher voltage not exceeding 750 V, the insulated
conductors and cables of the higher voltage shall be mounted above and kept at least 300 mm
away from the insulated conductors and cables of the lower voltage.

12-308 Maximum span of overhead conductors

1) Spans of single conductors, or cables run aerially between buildings or supports on the same
premises, shall not exceed 4.5 m.

2) Notwithstanding Subrule 1), conductors and cables run aerially between buildings or supports shall
be permitted to have spans exceeding 4.5 m where installed in accordance with Rule 12-318.

3) Poles used for supporting neutral supported cables shall be placed not more than 40 m apart.

12-310 Clearance of insulated conductors and cables

Insulated conductors and cables shall be located or guarded so that they cannot be reached by a person
standing on a fire escape, flat roof, or other portion of a building, and they shall be at least 2.5 m above
the highest point of a flat roof or a roof that can be readily walked upon and at least 1 m above peaked
roofs or the highest point of roofs that cannot be readily walked upon, except that where a deviation
has been allowed in accordance with Rule 2-030, they shall be permitted to be less than 2.5 m but not
less than 2 m above the highest point of a flat roof or roofs that can be readily walked upon.

12-312 Conductors over buildings
Conductors associated with a building shall be permitted to run over the same building.

12-314 Conductors on trestles

Where conductors pass over buildings, they shall, where practicable, be supported on structures not
connected to the building but, where not practicable, they shall be supported on and secured to trestles
constructed to bear the mechanical force of the conductors.

12-316 Power supply insulated conductors and cables
The insulated conductors and cables of a power supply system attached to the exterior surfaces of
buildings shall be at least 300 mm from the cables of a communication system, unless one system is in
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conduit or is permanently separated from other systems by a continuous fixed non-conductor other
than the insulation on the conductors.

12-318 Overhead installations
1) When neutral supported cables are used, the following requirements shall apply:
a) they shall not be mounted directly on any surface;
b) they shall be secured so that they will be not less than
i) 1 m from a building in the case of Types NS75 and NS90; or
ii) 50 mm from a building in the case of Types NS75 and NS90, marked FT1;
c) theinsulated conductors shall be secured to the messenger at all terminations;
d) the bare neutral (messenger) when used as a neutral conductor forming part of an electrical
circuit shall
i) be supplied from a grounded ac system;
ii) be attached to an insulator at points of support and at terminations; and
iii) not be connected to or in contact with any grounded surface except as permitted by
other Rules of this Code.
e) they shall be supported in spans of not more than
i) 40 min length when attached to other than a mobile home, relocatable structure, or
similar structure; or
ii) 10 min length when the final point of attachment is to a mobile home, relocatable
structure, or similar structure;
f)  the sag shall not be less than the minimum sag detailed in Table 72; and
g) notwithstanding Item f), the minimum sag shall be permitted to be calculated in accordance
with the manufacturer’s recommendations and as acceptable to the regulatory authority
having jurisdiction.
2) Insulated conductors and cables shall be permitted to exceed an overhead span of 4.5 m when
lashed to a messenger cable in accordance with Rule 12-320.

12-320 Messenger cables

1) Messenger cables shall be securely attached at each end of the run and shall be bonded in
accordance with Section 10.

2) Insulated conductors and cables shall be permanently lashed to the messenger cable.

3) Cable ties shall not be permitted as the sole means to lash insulated conductors and cables to a
messenger cable.

4) Messenger cables shall be stranded construction with not less than seven strands and be of
a) galvanized steel having a coating of not less than 45 g/m2;

b) copper-coated steel;

c) all aluminum alloy 6201 conductor (AAAC);

d) aluminum conductor steel-reinforced (ACSR); or
e) stainless steel.

5) The effective ultimate strength of a messenger cable shall be not less than three times the
calculated maximum working load, including loading due to ice loads and wind loads, and the
individual strands shall in no case be less than
a) 1.17 mm in diameter in the case of galvanized or copper-coated steel wire; or
b) 1.11 mm in diameter in the case of stainless steel wire.

Flexible cables

12-400 Flexible cord Rules
Rules 12-402 to 12-406 apply only to the installation of flexible cord.

12-402 Uses of flexible cord (see Appendix B)

1) Flexible cord shall be selected in accordance with Rule 12-102 4) for the specific condition of use
and shall be suitable for the particular location involved with respect to, but not limited to,
a) moisture;
b) corrosive action;
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c) temperature;
d) degree of enclosure; and
e) exposure to mechanical damage.

2) Flexible cord shall be permitted to be used for

a) electrical equipment for household or similar use that is intended to be
i)  moved from place to place; or
ii) detachably connected according to the applicable Canadian safety Standard for electrical

equipment;

b) electrical equipment for industrial use that must be capable of being moved from place to
place for operation;

c) pendants;

d) wiring of cranes, hoists, passenger ropeways, and passenger conveyors;

e) the connection of stationary equipment to facilitate its interchange, where a deviation is
allowed in accordance with Rule 2-030;

f)  the prevention of transmission of noise and vibration;

g) the connection of electrical components between which relative motion is necessary;

h) the connection of appliances such as ranges and clothes dryers; and

i)  both the connection, using an attachment plug, and the interconnection of data processing
systems, provided that the cord is of the extra-hard-usage type.
3) Flexible cord and cord sets shall not be used
a) as a substitute for the fixed wiring of structures and shall not be
i)  permanently secured to any structural member;
ii) run through holes in walls, ceilings, or floors; or
iii) run through doorways, windows, or similar openings;

b) at temperatures above the temperature rating of the cord or at temperatures sufficiently low
as to be liable to result in damage to the insulation or overall covering; and

c) for the suspension of any device weighing more than 2.3 kg, unless the cord and device
assembly are marked as capable of supporting a weight up to 11 kg.

4) Flexible cord shall be protected against mechanical damage by an insulating bushing or some other
effective means where it enters or passes through the enclosure wall or the partitioning of a device
or enters a lampholder.

5) Where a flexible cord is used as an extension cord or to plug into an appliance or other device, no
live parts shall be exposed when one end is connected to a source of supply and the other end is
free.

12-404 Flexible cord used in show windows or show cases

1) Flexible cord used in show windows or show cases shall, except for chain-type luminaires, be of at
least hard-usage types.

2) The use of flexible cord to supply current to portable lamps and other devices for exhibition
purposes shall be permitted.

12-406 Uses of portable power cable (see Appendix B)
1) Portable power cables shall be selected in accordance with Rule 12-102 4) for the specific condition
of use and shall be suitable for the particular location involved with respect to, but not limited to,
a) moisture;
b) corrosive action;
c) temperature;
d) degree of enclosure; and
e) exposure to mechanical damage.
2) Portable power cables shall be permitted to be used for
a) electrical equipment that is intended to be
i)  moved from place to place; or
ii) detachably connected according to the applicable Canadian safety Standard for electrical
equipment;
b) wiring of cranes and hoists;
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3)

4)

5)
6)

7)

c) the connection of stationary equipment to facilitate its interchange;
d) the connection of electrical components between which relative motion is necessary; and
e) the connection of equipment used in conjunction with travelling amusement rides.
Portable power cable shall not be used
a) as a substitute for the fixed wiring of structures and shall not be
i)  permanently secured to any structural member;
ii)  run through holes in walls, ceilings, or floors of permanent structures; or
iii) run through doorways, windows, or similar openings of permanent structures; or
b) atatemperature above the temperature rating of the cable or at a temperature sufficiently
low as to be liable to result in damage to the insulation or overall covering.
Notwithstanding Subrule 3) a), Type DLO cable in sizes 1/0 or larger shall be permitted to be used
in permanent installations in cable tray, provided that the cable
a) is marked as Type TC cable;
b) conforms with the conditions of use for Type TC cable in accordance with Rule 12-2202 and as
listed in Table 19;
c) terminatesin
i)  connectors marked for use with fine-strand conductors; or
ii) standard connectors with the use of ferrules; and
d) has an ampacity rating as described in Table 12E and Rule 4-004.
Where portable power cable enters or passes through the wall of an enclosure or fitting, it shall be
protected in accordance with Rule 12-3022.
Where a single-conductor Type DLO cable is installed in accordance with Subrule 4), installation
shall comply with Rule 4-008 3) to 6).
Portable power cables with natural rubber jackets marked “NR FOR SURFACE MINES ONLY” or
“NATURAL RUBBER FOR SURFACE MINES ONLY” shall not be used where exposed to oil.

Non-metallic-jacketed cable

12-500 Non-metallic-jacketed cable (see Appendix B)

1)

2)

Rules 12-500 to 12-524 apply to non-metallic-jacketed

a) cables other than Types NMD90 and NMWU; and

b) Type FAS cables installed as part of a fire alarm system in accordance with Section 32.

Rules 12-500 to 12-524 do not apply to

a) non-metallic-jacketed cables including Types NMD90 and NMWU that are used in Class 2
applications and are installed in accordance with Section 16;

b) cables and flexible cords used in accordance with Rule 12-102 4); and

¢) mineral-insulated cable, aluminum-sheathed cable, copper-sheathed cable, and armoured
cables with or without a jacket covered by Rules 12-600 and 12-700.

12-502 Maximum voltage
Non-metallic-jacketed cable shall not be used in circuits exceeding the voltage rating as marked on the
cable.

12-504 Use of jacketed cable (see Appendix B)

1)

2)
3)

4)

Non-metallic-jacketed cable shall be permitted to be installed in or on buildings of combustible or
non-combustible construction in accordance with Rule 2-130 and the National Building Code of
Canada or local building legislation.

Non-metallic-jacketed cables used shall be suitable for the conditions of use in accordance with
Rule 12-102 3).

Non-metallic-jacketed cables installed in cable trays shall be marked either TC or TC-ER unless
otherwise permitted by Rule 12-2202.

Type CIC control and instrumentation cables shall be limited to raceway or direct burial
installations in accordance with Rule 12-102 3).
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12-506 Method of installation (see Appendices B and G)

1) The cable shall be run in continuous lengths between outlet boxes, junction boxes, and panel
boxes as a loop system, and the joints, splices, and taps shall be made in the boxes.

2) Where concealed wiring is connected to non-metallic-jacketed cable, the junction shall be made in
a box.

3) Where open wiring is connected to non-metallic-jacketed cable, the junction shall be made in a box
or at, orin, a fitting having a separately bushed hole for each conductor.

4) Where non-metallic-jacketed cable is run in proximity to heating sources, transfer of heat to the
cable shall be minimized by means of an air space of at least
a) 25 mm between the cable and heating ducts and piping;

b) 50 mm between the cable and masonry or concrete chimneys; or
c) 150 mm between the cable and chimney and flue cleanouts.

5) Notwithstanding Subrule 4), a thermal barrier conforming to the requirements of the National
Building Code of Canada or local building legislation shall be permitted to be installed between the
cable and heating sources to maintain the ambient temperature of the cable at not more than
30 °C.

6) Flat cables with parallel conductors shall not be stapled on edge.

7) Non-metallic-jacketed cables shall be permitted to be installed in a raceway when the fill is in
accordance with Table 8.

12-508 Bending and stapling of cable (see Appendix G)
The cable shall not be bent, handled, or supported in such a way that the insulated conductors or outer
covering is damaged.

12-510 Running of cable between boxes and fittings (see Appendices B and G)

1) Where the cable is run between boxes and fittings, it shall be supported by straps, Types 2S or 21S
cable ties, or other devices located
a) within 300 mm of every box or fitting; and
b) atintervals of not more than 1.5 m throughout the run.

2) Cables run through holes in joists or studs shall be considered to be supported.

3) Cables of different systems or types shall not pass through the same hole in joists or studs.

4) Notwithstanding Subrules 1) and 2), where the cable is run as concealed wiring such that it is
impracticable to support it, and where metal sheeting or cladding, metal joists, metal top or
bottom plates, or metal studs are not used, the cable shall be permitted to be fished and need not
be supported between boxes and fittings.

5) Straps and support devices shall be suitable for the type of non-metallic-jacketed cable being used.

6) Notwithstanding Subrule 5), straps and support devices suitable for use with Types NMD90 and
NMWU cables shall be permitted for the support of Type FAS and similar non-metallic-jacketed
cables provided they do not damage the cable during or after installation.

12-512 Not to be embedded (see Appendix G)
The cable shall not be buried in plaster, cement, or similar finish.

12-514 Protection of cables in non-concealed locations (see Appendices B and G)
1) Cables shall be protected from mechanical damage in the form of running boards or guard strips
when they are installed in the following locations:
a) the upper faces of ceiling joists or the lower faces of rafters in attic or roof spaces, where the
vertical distance between the joists and the rafters exceeds 1 m;
b) the lower faces of exposed ceiling joists;
c) the open face of wall studs; or
d) where the cable is exposed and is installed less than 1.5 m above the floor.
2) Running boards and guard strips shall be at least 19 mm x 38 mm, and the edges of the running
board shall project at least 12 mm beyond the cables.
3) Guard strips shall be at least as high as the cable and placed as close to the cable as practicable.
4) Running boards or guard strips installed on the upper face of ceiling joists in attic or roof spaces
shall be at least 38 mm x 38 mm.
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12-516 Protection for cable in concealed installations (see Appendices B and G)

1) Where the cable is run through studs, joists, or similar members, the outer surfaces of the cable
shall be kept a distance of at least 32 mm from the edges of the members or the cable shall be
protected from mechanical damage by
a) a protector plate covering the width of the member; or
b) a cylindrical bushing sized for the hole through the member, and extending a minimum of

13 mm beyond both sides of the member.

2)  Where the cable is run along studs, joists, or similar members, the cable shall be

a) kept a minimum of 32 mm from the edges of the members that can be covered by drywall or
a similar material; or

b) protected from mechanical damage by corrosion-resistant ferrous metal not less than 1.3 mm
thick, securely fastened in place, extending beyond the face of the member in such a manner
that it will cover the width of the cable or group of cables.

3) Where the cable is run through metal studs, or along metal joists, sheathing, or cladding, it shall be
a) located so as to be effectively protected from mechanical damage both during and after

installation; and
b) protected where it passes through a member by an insert adequately secured in place.

4) Where the cable is installed immediately behind a baseboard, it shall be effectively protected from

mechanical damage from driven nails.

12-518 Protection for cable in exposed installations (see Appendix G)

1) Cable used in exposed wiring shall be adequately protected against mechanical damage where it
a) passes through a floor;
b) is less than 1.5 m above a floor; or
c) is exposed to mechanical damage.

2) Notwithstanding Rule 12-918, non-metallic conduit or tubing shall be permitted to be used as a
sleeve for the mechanical protection of non-metallic-jacketed cables when
a) the cables are protected from abrasion where they issue from the raceway by a bushing or

equivalent protection; and

b) the raceway fill is in accordance with Table 8.

12-520 Fished cable installation

Where the cable is used in concealed wiring and it is impracticable to provide the supports required by
Rule 12-510, and where metal sheeting or cladding, metal joists, metal top or bottom plates, or metal
studs are not used, the cable shall be permitted to be fished.

12-522 Types of boxes and fittings

1) Boxes, connectors, and fittings shall be suitable for the particular type of non-metallic-jacketed
cable used.

2) Notwithstanding Subrule 1), boxes, connectors, and fittings suitable for Types NMD90 and NMWU
cables shall be considered acceptable for use with Type FAS and similar non-metallic-jacketed
cables provided the cable is not damaged during or after installation.

3) Where grounded metal boxes are not required by these Rules, outlet and switch boxes shall be
permitted to be of fire-resisting moulded composition insulating material that is furnished with a
cover of the same material.

12-524 Provision for bonding
Where non-metallic-jacketed cable is used, provision for bonding to ground shall be made in accordance
with Section 10.

Non-metallic-sheathed cable Types NMD90 and NMWU

12-550 Rules for cable Types NMD90 and NMWU (see Appendix B)
Rules 12-552 to 12-576 apply only to cable Types NMD90 and NMWU.
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12-552 Maximum voltage
Type NMD90 and NMWU cables shall not be used where the voltage exceeds 300 V between any two
conductors.

12-554 Use of Type NMD90 and NMWU cables
Type NMD90 and NMWU cables shall be permitted in or on buildings of combustible construction and in
or on other types of construction where acceptable.

12-556 Method of installation (see Appendix G)

1) The cable shall be run in continuous lengths between outlet boxes, junction boxes, and panel
boxes as a loop system, and the joints, splices, and taps shall be made in the boxes.

2) Where concealed wiring is connected to nType NMD90 or NMWU cable, the junction shall be made
in a box.

3) Where open wiring is connected to Type NMD90 or NMWU cable, the junction shall be made in a
box or at, or in, a fitting having a separately bushed hole for each conductor.

4) Where Type NMD90 or NMWU cable is run in proximity to heating sources, transfer of heat to the
cable shall be minimized by means of an air space of at least
a) 25 mm between the cable and heating ducts and piping;

b) 50 mm between the cable and masonry or concrete chimneys; or
c) 150 mm between the cable and chimney and flue cleanouts.

5) Notwithstanding Subrule 4), a thermal barrier conforming to the requirements of the National
Building Code of Canada or local building legislation shall be permitted to be installed between the
cable and heating sources to maintain the ambient temperature of the cable at not more
than 30 °C.

6) Two-conductor cable shall not be stapled on edge.

12-558 Bending and stapling of cable (see Appendix G)
The cable shall not be bent, handled, or stapled in such a way that the insulated conductors or outer
covering is damaged.

12-560 Running of cable between boxes and fittings (see Appendices B and G)

1) Where the cable is run between boxes and fittings, it shall be supported by straps, Type 2S or 21S
cable ties, or other devices located
a) within 300 mm of every box or fitting; and
b) atintervals of not more than 1.5 m throughout the run.

2) Cables run through holes in joists or studs shall be considered to be supported.

3) Notwithstanding Subrules 1) and 2), where the cable is run as concealed wiring such that it is
impracticable to support it, and where metal sheeting or cladding, metal joists, metal top or
bottom plates, or metal studs are not used, the cable shall be permitted to be fished and need not
be supported between boxes and fittings.

4) Notwithstanding Subrule 1) a), where cable is run to a switch or a receptacle with an integral
enclosure incorporating an integral cable clamp, the cable shall be supported by straps, Type 2S or
21S cable ties, or other devices located within 300 mm of the switch or receptacle wall opening,
and there shall be at least a 300 mm loop of unbroken cable or 150 mm of a cable end available on
the interior side of the finished wall to permit replacement.

12-562 Not to be embedded (see Appendix G)
The cable shall not be buried in plaster, cement, or similar finish.

12-564 Protection of cables in non-concealed locations (see Appendices B and G)
1) Cables shall be protected from mechanical damage in the form of running boards or guard strips
when they are installed in the following locations:
a) the upper faces of ceiling joists or the lower faces of rafters in attic or roof spaces, where the
vertical distance between the joists and the rafters exceeds 1 m;
b) the lower faces of exposed ceiling joists;
c) the open face of wall studs; or
d) where the cable is exposed and is installed less than 1.5 m above the floor.
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2) Running boards and guard strips shall be at least 19 mm x 38 mm, and the edges of the running
board shall project at least 12 mm beyond the cables.

3) Guard strips shall be at least as high as the cable and placed as close to the cable as practicable

4) Running boards or guard strips installed on the upper face of ceiling joists in attic or roof spaces
shall be at least 38 mm x 38 mm.

12-566 Protection for cable in concealed installations (see Appendices B and G)

1) Where the cable is run through studs, joists, or similar members, the outer surfaces of the cable
shall be kept a distance of at least 32 mm from the edges of the members, or the cable shall be
protected from mechanical damage by
a) a protector plate covering the width of the member; or
b) a cylindrical bushing sized for the hole through the member, and extending a minimum of

13 mm beyond both sides of the member.

2) Where the cable is run along studs, joists, or similar members, the cable shall be

a) kept a minimum of 32 mm from the edges of the members that can be covered by drywall or
a similar material; or

b) protected from mechanical damage by corrosion-resistant ferrous metal not less than 1.3 mm
thick, securely fastened in place, extending beyond the face of the member in such a manner
that it will cover the width of the cable or group of cables.

3) Where the cable is run through metal studs, or along metal joists, sheathing, or cladding, it shall be
a) located so as to be effectively protected from mechanical damage both during and after

installation; and
b) protected where it passes through a member by an insert adequately secured in place.

4) Where the cable is installed immediately behind a baseboard, it shall be effectively protected from

mechanical damage from driven nails.

12-568 Protection for cable in exposed installations (see Appendix G)

1) Cable used in exposed wiring shall be adequately protected against mechanical damage where it
a) passes through a floor;
b) islessthan 1.5 m above a floor; or
c) is exposed to mechanical damage.

2) Notwithstanding Rule 12-918, non-metallic conduit or tubing shall be permitted to be used as a
sleeve for the mechanical protection of Type NMD90 or NMWU cables when
a) the cables are protected from abrasion where they issue from the raceway by a bushing or

equivalent protection; and

b) the raceway fill is in accordance with Table 8.

12-570 Fished cable installation

Where the cable is used in concealed wiring and it is impracticable to provide the supports required by
Rule 12-560, and where metal sheeting or cladding, metal joists, metal top or bottom plates, or metal
studs are not used, the cable shall be permitted to be fished.

12-572 Where outlet boxes are not required

1) Where the cable is exposed, switch, outlet, and tap devices of insulating material shall be
permitted to be used without boxes.

2) The openings in the devices shall fit closely around the outer covering of the cable.

3) The device shall fully enclose any part of the cable from which any part of the covering has been
removed.

4) Where the conductors are connected to the devices by binding-screw terminals, there shall be as
many screws as there are conductors, unless the cables are clamped within the device.

12-574 Types of boxes and fittings

1) Boxes and fittings shall be of a type for use with Type NMD90 or Type NMWU cable.

2) Where grounded metal boxes are not required by these Rules, outlet and switch boxes shall be
permitted to be of fire-resisting moulded composition insulating material, furnished with a cover of
the same material.
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12-576 Provision for bonding
Where Type NMD90 or NMWU cable is used, provision for bonding to ground shall be made in
accordance with Section 10.

Armoured cable

12-600 Armoured cable Rules
Rules 12-602 to 12-618 apply only to armoured cable installations.

12-602 Use (see Appendix B)

1) Armoured cable shall be permitted to be installed in or on buildings or portions of buildings of
either combustible or non-combustible construction.

2) Armoured cable shall be of the type listed in Table 19 as suitable for direct burial if used
a) for underground runs;

b) for circuits in masonry or concrete; or
c) inlocations where it will be exposed to weather, continuous moisture, excessive humidity, or
to oil or other substances having a deteriorating effect on the insulation.

3) In buildings of non-combustible construction, armoured cables having conductors not larger than
No. 10 AWG copper or aluminum shall be permitted to be laid on the face of the masonry or other
material of which the walls and ceiling are constructed and shall be permitted to be buried in the
plaster finish for extensions from existing outlets only.

4) Armoured cable with overall jacket shall be permitted for use in a raceway when it is installed in
accordance with Rule 12-902 2).

12-604 Protection for armoured cables in lanes

If subject to mechanical damage and unless otherwise protected, steel guards of not less than

No. 10 MSG, adequately secured, shall be installed to protect armoured cables less than 2 m above
grade in lanes and driveways.

12-606 Use of thermoplastic-covered armoured cable

Armoured cable of the type listed in Table 19 as suitable for direct earth burial and having a
thermoplastic outer covering shall be used only where the outer covering will not be subjected to
mechanical damage.

12-608 Continuity of armoured cable (see Appendix B)

1) Armoured cable shall be run in a manner such that the mechanical and electrical continuity of the
armour is maintained throughout the run, and the armour of cables shall be mechanically and
electrically secured to all equipment to which it is attached.

2) Notwithstanding Subrule 1), electrical continuity between the armour and the equipment shall not
be required at the final point of termination of a feeder or branch circuit provided
a) the enclosure at the final point of termination is non-metallic;

b) an electrical connection between the armour and the bonding system has been established at
the supply end of the cable run; and

c) the equipment at the final point of termination is bonded using the internal bonding
conductor of the cable.

12-610 Terminating armoured cable (see Appendix B)
1) Where conductors issue from armour, they shall be protected from abrasion by
a) aninsulating bushing or equivalent protection installed between the conductors and the
armour; or
b) the inner jacket of an armoured cable, provided that the inner jacket is left protruding a
minimum of 5 mm beyond the armour.
2) Where conductors are No. 8 AWG or larger, copper or aluminum, such protection shall consist of
a) insulated-type bushings, unless the equipment is equipped with a hub having a smoothly
rounded throat; or
b) insulating material fastened securely in place that will separate the conductors from the
armoured cable fittings and afford adequate resistance to mechanical damage.
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3) Where armoured cable is fastened to equipment, the connector or clamp shall be of such design as
to leave the insulating bushing or its equivalent visible for inspection.

4) Where conductors connected to open wiring issue from the ends of armouring, they shall be
protected with boxes or with fittings having a separately bushed hole for each conductor.

5) Type ACG90 and ACGWU90 connectors shall be suitable for use on such cables in accordance with
the applicable product Standard.

12-612 Proximity to knob-and-tube and non-metallic-sheathed cable systems

Where armoured cable is used in a building in which concealed knob-and-tube wiring or concealed non-
metallic-sheathed cable wiring is installed, the cable shall not be fished if there is a possibility of
damage to the existing wiring.

12-614 Radii of bends in armoured cables

1) Where armoured cables are bent during installation, the radius of the curve of the inner edge of
the bends shall be at least 6 times the external diameter of the armoured cable.

2) Bends shall be made without undue distortion of the armour and without damage to its inner or
outer surfaces.

3) Where armoured cables are installed as described in Rule 12-602 6), the minimum bending radii
measured at the innermost surface of the conduit or tubing shall be not less than
a) 10.5 times the diameter of the cable for low-voltage cable;
b) 18 times the diameter of the cable for high-voltage cable; or
c) those specified by the cable manufacturer.

12-616 Concealed armoured cable installation
1) Where armoured cable is run through studs, joists, or other members, it shall be
a) located so that the outer surfaces of the cable are kept at least 32 mm from the nearest edge
of the members; or
b) protected from mechanical damage where it passes through the holes in the members by
i)  a protector plate covering the width of the member; or
ii) a cylindrical bushing sized for the hole through the member, and extending a minimum of
13 mm beyond both sides of the member.
2) Where armoured cable is installed immediately behind baseboards, it shall be protected from
mechanical damage from driven nails.
3) Armoured cable without an overall jacket in which the armouring is made wholly or in part of
aluminum shall not be embedded in concrete containing reinforcing steel unless
a) the concrete is known to contain no chloride additives; or
b) the armour has been treated with a bituminous base of paint or other means to prevent
galvanic corrosion of the aluminum.
4) Where armoured cable is used in concrete or masonry, the cable shall be encased or embedded in
at least 50 mm of the masonry or concrete.
5) Where armoured cables are laid in or under cinders or cinder concrete, they shall be protected
from corrosive action by a grouting of non-cinder concrete at least 25 mm thick entirely
surrounding them unless they are 450 mm or more under the cinders or cinder concrete.

12-618 Running of cable between boxes, fittings, etc.

1) Armoured cable shall be installed in such a manner that there is no undue strain placed on the
cable armour, and it shall be supported by straps, Type 2S or 21S cable ties, or other devices
located at intervals of not more than 1.5 m throughout the run and within
a) 300 mm of every termination point where boxes use clamps, or a connector of a trade size not

more than 35, to secure the cable;
b) 600 mm of every termination point where the connector trade size is in excess of 35 and not
greater than 78; and
c) 900 mm of every termination point where the connector trade size is in excess of 78.
2) Cables run through holes in joists or studs shall be considered to be supported.

March 2024 © 2024 Canadian Standards Association 124



Section 12
CSA C22.1:24 Wiring methods

3) Where the cable is run as concealed wiring and it is impracticable to provide the supports required
by Subrule 1), the cable shall be permitted to be fished and need not be supported between boxes
and fittings.

Mineral-insulated cable, aluminum-sheathed cable,
and copper-sheathed cable

12-700 Mineral-insulated cable, aluminum-sheathed cable, and copper-sheathed

cable Rules

Rules 12-702 to 12-718 cover the installation of mineral-insulated cable, aluminum-sheathed cable, and
copper-sheathed cable and amend the other Rules of this Code where they apply.

12-702 Use

1) Mineral-insulated cable, aluminum-sheathed cable, and copper-sheathed cable shall be permitted
to be installed in or on buildings or portions of buildings of either combustible or non-combustible
construction.

2) Lightweight mineral-insulated cable shall be used only in multi-conductor assemblies.

3) Mineral-insulated cable, aluminum-sheathed cable, and copper-sheathed cable installed in dry,
damp, or wet locations without a jacket shall be in accordance with Rule 2-116.

12-704 Use when embedded

1) Mineral-insulated cable, round aluminum-sheathed cable, and copper-sheathed cable, except as
noted in Subrule 3), shall be permitted to be used for underplaster extensions from existing outlets
only or when encased or embedded in at least 50 mm of masonry or poured concrete.

2) Except as noted in Subrule 3), flat two-conductor aluminum-sheathed cable shall be permitted to
be used for underplaster extensions from existing outlets only or, where a deviation has been
allowed in accordance with Rule 2-030, embedded in masonry or concrete.

3) Cable having an aluminum sheath shall not be embedded in concrete containing reinforcing steel,
unless
a) the concrete is known to contain no chloride additives; or
b) the sheath has been treated with a bituminous base paint or other means to prevent galvanic

corrosion of the aluminum.

12-706 Method of supporting (see Appendix B)

1) Mineral-insulated cable, aluminum-sheathed cable, and copper-sheathed cable shall be securely
supported by staples, straps, hangers, Type 2S or 21S cable ties, or similar fittings in such a manner
as not to
a) damage the sheath of the cable; or
b) subject the cable or its termination fittings to undue strain.

2) Mineral-insulated cable, aluminum-sheathed cable, and copper-sheathed cable shall be secured at
intervals not exceeding 2 m, except where the cable is fished and adequate supports are installed,
if needed, adjacent to termination fittings.

3) When settlement of a structure may occur due to weight of contents, as in certain grain storage
occupancies, provision shall be made so that mineral-insulated cable, aluminum-sheathed cable,
and copper-sheathed cable runs, including their termination fittings, will not be subjected to undue
strain.

4) Mineral-insulated cable, aluminum-sheathed cable, and copper-sheathed cable shall be permitted
to be run on the surface of walls, partitions, or ceilings, or on or across structural members, subject
to the applicable requirements of Rule 12-710.

12-708 Direct earth burial
Mineral-insulated cable having an aluminum outer sheath and aluminum-sheathed cable in direct
contact with the earth shall be provided with a jacket or other corrosion-resisting covering.

12-710 Mechanical protection
1) Where subject to mechanical damage, mineral-insulated cable, aluminum-sheathed cable, and
copper-sheathed cable shall be suitably protected.
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2) Where mineral-insulated cable, aluminum-sheathed cable, or copper-sheathed cable is installed on
the face of a wall, partition, ceiling, or structural member within 1.5 m of the floor, and in all
locations where subject to mechanical damage, as for instance from industrial tractors, other
vehicles, equipment, stockpiling, or excessive vibration, a suitable safeguard against such damage
shall be provided.

3) Mineral-insulated cable, aluminum-sheathed cable, or copper-sheathed cable shall be protected,
located, or arranged so that a 2-1/2 inch common nail cannot be driven into it, where the cable is
a) run through bored or notched holes or grooves in wooden structural members;

b) secured directly to the underside of wooden flooring; or
c) located behind baseboards or casings.

4) In order to comply with Subrule 3), the hole, groove, or supporting strap containing the cable shall
be permitted to be sufficiently oversized to permit the cable to move a distance equal to at least
the radius of the cable.

5) Where mineral-insulated cable, aluminum-sheathed cable, or copper-sheathed cable passes from a
point above grade to direct earth burial and is not otherwise protected against mechanical
damage, a suitable pipe stub-up shall be arranged to encase the cable to a point, where
practicable, at least 300 mm above grade and, in locations where frost heaving may occur, the
encasement shall slide freely on the cable so as to avoid damage.

12-712 Radii of bends
1) The radius of the curve on the inner edge of bends made on mineral-insulated cable shall be not
less than 6 times the external diameter of the sheath and shall be made so as not to damage the
outer sheath.
2) The radius of the curve on the inner edge of bends made on smooth aluminum-sheathed cable
shall be not less than
a) 10 times the external diameter of the sheath for cable not more than 19 mm in external
diameter;
b) 12 times the external diameter of the sheath for cable more than 19 mm but not more than
38 mm in external diameter; and
c) 15 times the external diameter of the sheath for cable more than 38 mm in external diameter.
3) The radius of the curve on the inner edge of bends made on corrugated aluminum-sheathed cable
or corrugated copper-sheathed cable shall be not less than 9 times the external diameter of the
sheath.

12-714 Termination of mineral-insulated cable (see Appendix B)

At all points where mineral-insulated cable terminates,

a) the end of the cable shall be sealed immediately after stripping to prevent entrance of moisture to
the insulation;

b) each conductor extended beyond the sheath shall be provided with the proper insulation; and

c) mineral-insulated cable box connectors shall be used.

12-716 Connection to other forms of wiring

Where mineral-insulated cable, aluminum-sheathed cable, or copper-sheathed cable is connected to
other forms of wiring, the junction shall be made in a box or at, or in, a fitting having a separately
bushed hole for each conductor.

12-718 Maximum sheath temperature of mineral-insulated cable (see Appendix B)
A maximum sheath temperature of 250 °C shall be permitted for mineral-insulated cable, and any
protective covering provided shall be suitable for the applicable sheath temperature.

Flat conductor cable Type FCC

12-800 Type FCC under-carpet wiring system Rules
Rules 12-802 to 12-824 apply only to the installation of Type FCC under-carpet wiring systems.

12-802 Special terminology (see Appendix B)
In this Subsection, the following definitions shall apply:
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Bottom shield — a protective layer that is between the floor and the Type FCC cable to protect the
cable from physical damage.

Insulating end — an insulator designed to electrically insulate the exposed ends of Type FCC cables.
Metal tape — a metal overlay to prevent physical damage to the Type FCC system.

Top shield — an electrically conductive covering for under-carpet components of a Type FCC system
that provides a degree of protection against physical damage and electric shock and may or may not be
incorporated as an integral part of a Type FCC cable assembly.

Transition assembly — an assembly connecting a Type FCC system to other types of wiring systems.

Type FCC cable — a cable consisting of three or more flat separated conductors laid flat and parallel in
the same plane and enclosed within an insulating assembly.

Type FCC cable connector — a device used for joining Type FCC cables, with or without the use of a
junction box.

Type FCC system — a complete wiring system for installation only under carpet squares and that
includes cable and associated fittings.

12-804 Use permitted

Type FCC systems shall be permitted to be used only for the extension of general-purpose and appliance

branch circuits

a) indry or damp locations;

b) on hard, smooth, continuous floor surfaces made of concrete, ceramic, composition flooring,
wood, or similar materials; and

c¢) on floors heated in excess of 30 °C when the FCC system is marked for the purpose.

12-806 Use prohibited

Type FCC systems shall not be used

a) outdoors or in wet locations;

b) where subject to corrosive vapours or liquids;

c) in dwelling units;

d) inschools, hospitals, or institutional buildings except in office areas;

e) on walls except where entering transition assemblies;

f)  under permanent-type partitions or walls;

g) where the voltage exceeds 150 volts-to-ground or 300 V between any two conductors; or
h) for branch circuits exceeding 30 A.

12-808 Floor covering

Floor-mounted Type FCC cable with associated steel tape, shielding cable connections, and insulating
ends shall be covered with carpet squares not exceeding 750 mm and any adhesive used shall be of the
release type.

12-810 Connections and terminations

1) Type FCC cable connections shall be installed so that electrical continuity, insulation, and sealing
against dampness and liquid spillage are provided.

2) Bare ends shall be insulated and sealed by the use of insulating ends.

12-812 Shields

1) Type FCC systems shall include a bottom shield.

2) A metal top shield shall be installed over floor-mounted Type FCC cable, connectors, and insulating
ends.

12-814 Enclosure and shield continuity (see Appendix B)

Metal shields, tapes, boxes, receptacle housings, and self-contained devices shall be electrically

continuous and bonded to ground.
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12-816 Connection to other systems
Power feed, bonding, and shield system connections between the Type FCC system and other wiring
systems shall be accomplished in a transition assembly intended for surface or recessed mounting.

12-818 Anchoring

Type FCC system components shall be firmly secured to floors and walls by means of

a) an adhesive in the case of cables; and

b) mechanical fasteners in the case of associated fittings such as outlet boxes and transition
assemblies.

12-820 Crossings

A Type FCC cable run shall be permitted to cross over or under another Type FCC cable run or
communication flat cable, provided that there is a layer of metal shielding between each of the cables.
12-822 Mechanical protection

1) All Type FCC systems installed under carpet squares shall be protected from physical damage by a
metal tape completely covering the Type FCC cable and connections.

2) Where surface or recessed wall mounting of the Type FCC cable is required to enter transition
assemblies, additional mechanical protection shall be provided to prevent damage from items such
as nails and screws.

12-824 System height
Except as permitted by Rule 12-820, stacked runs of Type FCC cable shall not be permitted.

Raceways

General

12-900 Raceway Rules
Rules 12-902 to 12-944 apply to raceways and to insulated conductors and bare conductors run in
raceways.

12-902 Types of insulated conductors and cables (see Appendix B)

1) Insulated conductors and cables shall be of types suitable for use in raceways as indicated in
Table 19.

2) Notwithstanding Subrule 1), armoured cables as described in Rule 12-602 6) shall be permitted to
be installed in a conduit or tubing, provided that
a) the installation will not result in a greater fill than that specified in Table 8; and
b) the installation conforms to one of the following conditions:

i)  the length of cable pulled into the conduit or tubing does not result in the calculated
maximum pulling tension or the calculated maximum sidewall bearing pressure being
exceeded; or

ii)  the run of conduit or tubing between draw-in points does not have more than the
equivalent of two 90° bends with minimum radii of not less than 0.944 m for cable rated
1000 V or less and 1.524 m for cable rated in excess of 1000 V, and is limited to a
maximum of
A) 15 m for a three-conductor copper cable;

B) 45 m for a single-conductor copper cable;
C) 35 m for a three-conductor aluminum cable; or
D) 100 m for a single-conductor aluminum cable.

12-904 Conductors in raceways (see Appendix B)

1) Where conductors are placed in metal raceways, all insulated conductors of a circuit shall be
contained in the same raceway or in the same channel of a multiple-channel raceway except that,
where it is necessary to run conductors in parallel due to the capacity of an ac circuit, additional
enclosures shall be permitted to be used, provided that
a) the conductors are installed in accordance with Rule 12-108 1);

b) each enclosure includes an equal number of conductors from each phase and the neutral; and
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2)

c) each enclosure or cable sheath is of the same material and has the same physical
characteristics.

Except for cable tray, no raceway or compartment of a multiple-channel raceway shall contain

conductors that are connected to different power or distribution transformers or other different

sources of voltage,
a) except where the conductors are separated by the metal armour or metal sheath of a cable
type listed in Table 19;
b) except where the conductors are separated by a barrier of sheet steel not less than 1.34 mm
(No. 16 MSG) thick or a flame-retardant non-metallic insulating material not less than 1.5 mm
in thickness; or
c) except where
i)  the conductors are used for the supply and/or control of devices and equipment that are
interconnected or dependent upon each other for proper operation and functionality;

ii) the conductors are insulated for at least the same voltage as that of the circuit having the
highest voltage; and

iii) none of the conductors of the circuits of lower voltages is directly connected to a lighting
branch circuit.

12-906 Protection of insulated conductors at ends of raceways

1)

2)

Bushings or equivalent means shall be used to protect insulated conductors from abrasion where

they issue from raceways.

Where insulated conductors are No. 8 AWG or larger, copper or aluminum, such protection shall

consist of

a) insulated-type bushings, unless the equipment is equipped with a hub having a smoothly
rounded throat; or

b) insulating material fastened securely in place that will separate the insulated conductors from
the raceway fittings and afford adequate resistance to mechanical damage.

12-908 Inserting insulated conductors in raceways

1)

2)

Cleaning agents or lubricants of an electrical conducting nature or that might have a deleterious
effect on insulated conductor coverings shall not be used when inserting insulated conductors in
raceways.

Lubricants used when inserting insulated conductors in raceways shall be either insulated
conductor pulling compound, talc, or soapstone.

12-910 Conductors and cables in conduit and tubing (see Appendix B)

1)

2)

3)
4)

Conduit and tubing shall be of sufficient size to permit the conductors to be drawn in and

withdrawn without damage to the conductors or conductor insulation.

Subrules 3), 4), and 5) shall apply only to complete systems and not to short sections of conduit

and tubing used for the protection of portions of open wiring that would otherwise be exposed to

mechanical damage.

The maximum number of conductors in one conduit or tubing shall not exceed 200.

The maximum number of insulated conductors or multi-conductor cables in one conduit or tubing

shall be such that the insulated conductors or cables and their coverings will not result in a greater

fill than that specified in Table 8, and in this determination,

a) the usable interior cross-sectional area for allowable fill for various sizes of conduit and tubing
shall be as specified in Tables 9A to 9H;

b) notwithstanding Item a), the interior cross-section of raceways shall be permitted to be
derived from their measured internal dimensions or from the manufacturer’s listed
specifications;

c) the diameters and cross-sectional areas of insulated single conductors and cables shall be as
indicated in Tables 6A to 6K, or as obtained by field measurement for the constructions
identified in Tables 6A to 6K;

d) the dimensions of uninsulated single conductors shall be permitted to be obtained from
Table D5, or from field measurement; and
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e) the diameters and cross-sectional areas of Type DLO cables shall be as indicated in Table 10D
or as obtained by field measurement.
5) Notwithstanding Subrule 4), the maximum permitted number of conductors shall be determined by
the summation of the cross-sectional areas of all conductors, the value of which shall not exceed
the limits set out in Tables 9A to 9H for the specified conduit and tubing.

12-912 Joints or splices within raceways
There shall be no joints or splices in conductors or cables within raceways, except in the case of
busways, wireways, cable trays, and surface raceways with removable covers.

12-914 Stranding of conductors

Except in the case of conductors used as busbars and mineral-insulated cables, single- or multi-
conductor cables No. 8 AWG or larger, copper or aluminum, when installed in raceways, shall be
stranded.

12-916 Electrical continuity of raceways
Metal raceways shall be electrically continuous throughout and electrically secured to all equipment to
which they are attached.

12-918 Mechanical continuity of raceways
Raceways shall be mechanically continuous throughout and mechanically secured to all equipment to
which they are attached.

12-920 Support of raceways
Raceways shall be supported independently of equipment forming part of the raceway system.

12-922 Removal of fins and burrs of raceways
Fins and burrs shall be removed from the ends of raceways.

12-924 Radii of bends in raceways

1) Where insulated conductors are drawn into a raceway, the radius of the curve to the centreline of
any bend shall be not less than as shown in Table 7.

2) Bends shall be made without undue distortion of the raceway and without damage to its inner or
outer surfaces.

12-926 Junction of open wiring and raceways
Where conductors connected to open wiring issue from the ends of raceways, they shall be protected
with boxes or with fittings having a separately bushed hole for each conductor.

12-928 Entry of underground conduits into buildings

Where a conduit enters a building from an underground distribution system, the end of the conduit
within the building shall be sealed with a suitable compound to prevent the entrance of moisture and
gases.

12-930 Raceways installed underground or where moisture may accumulate (see
Appendix B)
1) The requirements for Category 1 locations as specified in Section 22 shall be complied with where
raceways are installed
a) underground;
b) in concrete slabs in direct contact with the earth;
c) inthe portion of masonry in direct contact with the earth; or
d) in other locations where the conductors are subject to moisture.
2) Where lead-sheathed cables are used in such locations, a pothead or equivalent device shall be
used to protect them from moisture and mechanical damage at their point of issue from the lead
sheathing.

12-932 Metal raceways in plaster

In buildings of non-combustible construction where circuits run in metal raceways have conductors not
larger than No. 10 AWG copper or aluminum, the circuits shall be permitted to be laid on the face of the
masonry or other material of which the walls and ceiling are constructed and shall be permitted to be
buried in the plaster finish.
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12-934 Protection for raceways

Raceways installed less than 2 m above grade in an area where they are subject to mechanical damage
shall be

a) of the rigid steel type;

b) protected by location; or

c) protected by steel guards of not less than No. 10 MSG, adequately secured in place.

12-936 Raceways installed in concrete, cinder concrete, and cinder fill (see Appendix B)

1) Raceways made wholly or in part of aluminum shall not be embedded in concrete containing
reinforcing steel unless
a) the concrete is known to contain no chloride additives; or
b) the raceway has been treated with a bituminous base paint or other means to prevent

galvanic corrosion of the aluminum.

2) Where metal raceways are laid in or under cinders or cinder concrete, they shall be protected from
corrosive action by a grouting of non-cinder concrete at least 25 mm thick entirely surrounding
them unless they are 450 mm or more under the cinders or cinder concrete.

12-938 Raceway completely installed before insulated conductors or cables are installed

1) Except for HDPE conductors-in-conduit, raceways shall be installed as a complete system before
the insulated conductors or cables are installed in them.

2) Insulated conductors or cables shall not be drawn into or laid in raceways in a building under
construction until the raceway fittings and insulated conductors are reasonably safe from damage
due to construction operations.

12-940 Capping of unused raceways
Spare or unused raceways that terminate in enclosures shall be capped.

12-942 Maximum number of bends in raceways

Where it is intended that insulated conductors are to be drawn into a raceway, a run of raceway
between outlets or draw-in points shall not have more than the equivalent of four 90° bends, including
the bends located at an outlet or fitting.

12-944 Metal raceways (see Appendix B)
Electrical metal raceways embedded in parking lot slabs or pavement, road beds, and similar areas
subject to vehicular traffic shall comply with the requirements of Rule 2-116 1).

Rigid and flexible metal conduit

12-1000 Rigid and flexible metal conduit Rules
Rules 12-1002 to 12-1014 apply only to the installation of rigid and flexible metal conduit.

12-1002 Use

1) Rigid and flexible metal conduit shall be permitted to be installed in or on buildings or portions of
buildings of either combustible or non-combustible construction.

2) Rigid metal conduit used in damp or wet locations shall be threaded, and the joints and fittings
shall be made watertight.

12-1004 Minimum size of conduits

No conduits having an internal diameter of less than 16 trade size shall be used, except that

a) 12 trade size flexible metal conduit shall be permitted to be used for runs of not more than 1.5 m
for the connection of equipment; and

b) 12 trade size liquid-tight flexible conduit may be used as permitted by this Code.

12-1006 Conduit threads (see Appendix B)

1) Threads of rigid metal conduit shall be tapered.

2) External threads performed in the field shall comply with Table 40, using a standard chaser with a
taper of 1 to 16.

3)  Running threads shall not be permitted.
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4) Notwithstanding Subrule 3), where rigid metal conduit protrudes through the enclosure wall and
there are not sufficient threads to accommodate a bushing in accordance with Rule 12-906 1),
additional threading shall be permitted on the conduit as a continuation of the tapered thread
beyond those dimensions specified in Table 40.

12-1008 Thread engagement
The wall thickness of boxes to be drilled and tapped in the field shall be sufficient to ensure thread
engagement of at least three complete threads.

12-1010 Maximum spacing of conduit supports (see Appendix B)

1) Allrigid metal conduit of one size shall be securely attached to hangers or to a solid surface with
the maximum spacings of the points of support not greater than
a) 1.5 mfor 16 and 21 trade size conduit;

b) 2 m for 27 and 35 trade size conduit; and
c¢) 3 mfor 41 trade size conduit and larger.

2) Where rigid metal conduits of mixed sizes are run in a group, the conduit supports shall be
arranged so that the maximum support spacing will be that given in Subrule 1) for the smallest
conduit.

3) When flexible metal conduit is installed, it shall be secured by straps, Type 2S or 21S cable ties, or
other devices at intervals not exceeding 1.5 m and within 300 mm on each side of every outlet box
or fitting, except
a) where flexible metal conduit is fished; and
b) for lengths not over 900 mm at terminals where flexibility is necessary.

12-1012 Expansion and contraction of conduit (see Appendix B)

1) In locations subject to extreme temperature changes, provision shall be made for expansion and
contraction in long runs of rigid conduit in the form of
a) expansion joints; or
b) inthe case of surface-mounted rigid metal conduit only, two 90° bends in the conduit run.

2) If expansion joints are used with metal raceways, bonding jumpers shall be provided in accordance
with Rule 10-608.

12-1014 Insulated conductors and cables in conduit
Insulated conductors and cables installed in metal conduits and flexible metal conduits shall be in
accordance with Rule 12-910.

Rigid PVC conduit

12-1100 Use

1) Rigid PVC conduit shall be permitted for exposed and concealed work above and below ground in
accordance with the Rules for threaded rigid metal conduit subject to the provisions of Rules 2-132
and 12-1102 to 12-1122.

2) Rigid PVC conduit shall be permitted in cinders or cinder concrete without the grouting referred to
in Rule 12-936 2) being required.

12-1102 Restrictions on use

Rigid PVC conduit shall not be used where enclosed in thermal insulation.

12-1104 Temperature limitations (see Appendix B)

1) Rigid PVC conduit shall not be used where normal conditions are such that any part of the conduit
is subjected to a temperature in excess of 75 °C.

2) Subrule 1) shall not prevent the use of insulated conductors having temperature ratings in excess
of 75 °C, but such insulated conductors shall not have ampacities exceeding those of 90 °C
insulated conductors, regardless of their temperature rating.

12-1106 Mechanical protection
Rigid PVC conduit shall be protected where exposed to mechanical damage either during installation or
afterwards.
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12-1108 Field bends (see Appendix B)

1) Rigid PVC conduit shall be permitted to be bent in the field, provided that bending equipment
specifically intended for the purpose is used.

2) The minimum bending radius shall comply with Rule 12-924.

12-1110 Support of luminaires
Rigid PVC boxes shall not be used for the support of luminaires unless they are marked as being suitable
for the purpose.

12-1112 Fittings

1) Rigid PVC conduit, including elbows and bends, shall not be threaded but shall be used with
adapters and couplings, which shall be applied with solvent cement.

2) Female threaded PVC adapters shall be used together with a metal conduit nipple to terminate at
threaded conduit entries in metal enclosures.

12-1114 Maximum spacing of conduit supports

1) Allrigid PVC conduit of one size shall be securely attached to hangers or to a solid surface with the
maximum spacing of the points of supports not greater than
a) 750 mm for 16, 21, and 27 trade size conduit;
b) 1.2 m for 35 and 41 trade size conduit;
c¢) 1.5 m for 53 trade size conduit;
d) 1.8 mfor 63 and 78 trade size conduit;
e) 2.1 mfor91, 103, and 129 trade size conduit; and
f) 2.5 m for 155 trade size conduit.

2) Where conduits of mixed sizes are run in a group, the conduit supports shall be arranged so that
the maximum support spacing will be that given in Subrule 1) for the smallest conduit.

3) Except where encased or embedded in at least 50 mm of masonry or poured concrete, conduit
shall not be clamped tightly but shall be supported in such a manner as to permit adequate lineal
movement to allow for expansion and contraction due to temperature change.

12-1116 Support of equipment
Rigid PVC conduit shall not be used to support electrical equipment, except as permitted by
Rule 12-3012 2).

12-1118 Expansion joints (see Appendix B)

Unless the conduit is grouted in concrete, at least one expansion joint shall be installed in any conduit
run where the expansion of the conduit due to the maximum probable temperature change during and
after installation will exceed 45 mm.

12-1120 Maximum number of conductors
The maximum number of insulated conductors and bare conductors in rigid PVC conduit shall be
determined in accordance with Rule 12-910.

12-1122 Provision for bonding continuity

1) A separate bonding conductor shall be installed in rigid PVC conduit in compliance with
Rule 10-614.

2) Notwithstanding Subrule 1), where rigid PVC conduit is used as a consumer’s service raceway
between the service head and a meter-mounting device or service box, a separate bonding
conductor shall not be required unless specifically mandated in other Sections of this Code.

12-1124 Split straight conduit

In existing installations, it shall be permitted to use split straight conduit to repair a damaged portion of

raceway, provided that

a) both halves of each split conduit length are made with notches or grooves to ensure the integrity
of the raceway and are properly matched together to form a close-fitting joint using PVC solvent
cement;

b) when one end of the assembly is not equipped with an integral bell adapter, it is fixed with split
couplings that shall be applied with PVC solvent cement;
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c) each length of split straight conduit and each split coupling is tightly clamped at both ends, with
additional clamps spaced not more than 500 mm apart;

d) non-removable band clamps made of stainless steel are used; and

e) the insulation of conductors in the raceway is not damaged.

Rigid Types EB1 and DB2/ES2 PVC conduit

12-1150 Use permitted (see Appendix B)

Rigid Types EB1 and DB2/ES2 PVC conduit and fittings shall be permitted to be used

a) for installation underground in accordance with Rule 12-930, except that Type EB1 conduit shall be
laid with its entire length encased or embedded in at least a 50 mm envelope of masonry or
poured concrete; or

b) in walls, floors, and ceilings where encased or embedded in at least 50 mm of masonry or poured
concrete.

12-1152 Restrictions on use
Rigid Types EB1 and DB2/ES2 conduit and fittings shall not be used above ground except as permitted
by Rule 12-1150 b).

12-1154 Temperature limitations (see Appendix B)
Temperature limitations shall comply with Rule 12-1104.

12-1156 Field bends (see Appendix B)

Field bends shall comply with Rule 12-1108.

12-1158 Fittings (see Appendix B)

1) Rigid Types EB1 and DB2/ES2 PVC conduit, including elbows, bends, and other fittings fabricated
from rigid Types EB1 and DB2/ES2 PVC conduit, shall not be threaded.

2) Notwithstanding Subrule 1), threaded adapters acceptable for use in making threaded connections
when properly attached to the conduit shall be permitted to be used.

12-1160 Maximum number of conductors
The maximum number of insulated conductors and bare conductors in rigid Types EB1 and DB2/ES2 PVC
conduit shall be in accordance with Rule 12-910.

12-1162 Method of installation

1) All cut edges shall be trimmed to remove rough edges.

2) All joints between conduit lengths and between conduit lengths and bends, adapters, or separate
couplings shall be made by a method specified for the purpose.

3) Rigid Types EB1 and DB2/ES2 PVC conduit shall be secured mechanically to prevent disturbance of
their alignment during construction.

12-1164 Split straight conduit

In existing underground or concrete embedded installations only, raceways shall be permitted to be

formed using split straight conduit, provided that

a) both halves of each conduit length are properly matched and clamped together to form a close-
fitting concrete-tight joint;

b) each length of conduit is tightly clamped at each end, with additional clamps spaced not more than
900 mm apart; and

c) clamps made of stainless steel or other corrosion-resistant material are used when not embedded
in concrete.

12-1166 Provision for bonding continuity
A separate bonding conductor shall be installed in rigid Types EB1 and DB2/ES2 conduit in compliance
with Rule 10-614.
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Rigid RTRC conduit

12-1200 Scope
Rules 12-1202 to 12-1220 apply only to the installation of rigid RTRC conduit Types AG, BG, and XW.

12-1202 Use
1) Rigid RTRC conduit Types AG, BG, and XW shall be permitted to be installed
a) underground in accordance with Rule 12-012; and
b) in walls, floors, and ceilings where encased or embedded in at least 50 mm of masonry or
poured concrete.
2) Rigid RTRC conduit Types AG and XW shall, in addition to the locations permitted in Subrule 1), be
permitted for installation in exposed and concealed locations.

12-1204 Restrictions on use (see Appendix B)

Rigid RTRC conduit shall not be used in buildings required to be of non-combustible construction, unless
it has a flame spread rating and smoke developed classification as specified in the National Building
Code of Canada.

12-1206 Mechanical protection
Rigid RTRC conduit shall be provided with mechanical protection where exposed to damage either
during installation or afterwards.

12-1208 Field bends
Rigid RTRC conduit shall not be bent in the field.

12-1210 Temperature limitations
Rigid RTRC conduit shall not be used where normal conditions are such that any part of the conduit is
subjected to a temperature in excess of 110 °C.

12-1212 Fittings
Rigid RTRC conduit shall not be threaded but shall be used with adapters and couplings specifically
designed for the purpose.

12-1214 Expansion joints (see Appendix B)

Except where encased in concrete, at least one expansion joint shall be installed in any conduit run
where the expansion of the conduit due to the maximum probable temperature change during and
after installation will exceed 45 mm.

12-1216 Conduit supports

Where rigid RTRC conduit Type AG or XW is run in accordance with Rule 12-1202 2), it shall be

supported with hangers or clamps

a) insuch a manner as to permit adequate linear movement to allow for expansion and contraction
due to temperature change; and

b) with the spacings of the supports not greater than those permitted in Rule 12-1010.

12-1218 Maximum number of conductors
The maximum number of insulated conductors and bare conductors in rigid RTRC conduit shall be
determined in accordance with Rule 12-910.

12-1220 Provision for bonding
A separate bonding conductor shall be installed in rigid RTRC conduit in compliance with Rule 10-614.

High-density polyethylene (HDPE) conduit and HDPE conductors-in-conduit

12-1250 Use permitted

HDPE conduit, HDPE conductors-in-conduit, and fittings shall be permitted to be used
a) forinstallation underground in accordance with Rule 12-930; or

b) where encased or embedded in at least 50 mm of masonry or poured concrete.
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12-1252 Restrictions on use
HDPE conduit, HDPE conductors-in-conduit, and fittings shall not be used above ground except as
permitted by Rule 12-1250 b).

12-1254 Method of installation (see Appendix B)

1) All cut edges shall be trimmed to remove rough edges.

2) All joints between conduit lengths and between conduit lengths and bends, adapters, or separate
couplings shall be made by a method specified for the purpose.

3) HDPE conduit and HDPE conductors-in-conduit shall be secured mechanically to prevent
disturbance of their alignment during construction.

4) Fusion methods that result in an internal lip shall not be permitted.

5) HDPE conduit and HDPE conductors-in-conduit shall be permitted to be installed by horizontal
directional drilling and plow-trenching, provided that the following requirements are met:
a) a breakaway device shall be installed set to the maximum pulling tension of the conduit;
b) conduit walls shall be dimension ratio 11 or thicker unless thinner conduit walls are allowed

by assessment;

c) installation shall be performed on continuous runs without the use of couplings or joints; and
d) pipe elongation shall be compensated for before cutting the conduit.

6) HDPE conduit and HDPE conductors-in-conduit for direct burial installations shall be placed directly
on the base materials.

12-1256 Temperature limitations

HDPE conduit and HDPE conductors-in-conduit shall not be used where normal conditions are such that
any part of the conduit is subjected to a temperature in excess of its marked continuous operating
temperature.

12-1258 Field bends

Where HDPE conduit or HDPE conductors-in-conduit are bent during installation, the radius of the curve

shall be

a) not less than that specified by the HDPE conduit manufacturer; or

b) if not specified, at least 12 times the external diameter of the HDPE conduit or HDPE conductors-in-
conduit.

12-1260 Fittings
HDPE conduit and HDPE conductors-in-conduit shall not be threaded.

12-1262 Expansion joints

Unless the conduit is grouted in concrete, at least one expansion joint shall be installed in any conduit
run where the expansion of the conduit due to the maximum probable temperature change during and
after installation will exceed 45 mm.

12-1264 Maximum number of conductors
The maximum number of conductors in HDPE conduit shall be in accordance with Rule 12-910.

12-1266 Split straight conduit

In existing underground or concrete embedded installations only, raceways shall be permitted to be

formed using split straight conduit to repair a damaged portion of raceway, provided that

a) both halves of each conduit length are properly matched and clamped together to form a close-
fitting concrete-tight joint;

b) each length of split straight conduit is tightly clamped at each end, with additional clamps spaced
not more than 900 mm apart;

c¢) non-removable band clamps made of stainless steel or other corrosion-resistant material are used
when not embedded in concrete; and

d) the insulation of conductors in the raceway is not damaged.

12-1268 Provision for bonding continuity
A separate bonding conductor shall be installed in HDPE conduit in compliance with Rule 10-614.
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Liquid-tight flexible conduit

12-1300 Scope
Rules 12-1302 to 12-1308 apply only to liquid-tight flexible conduit.

12-1302 Use of liquid-tight flexible metal and non-metallic conduit
1) Liquid-tight flexible conduit shall be permitted where a flexible connection is required in dry, damp,
or wet locations and where permitted by other Sections of this Code.
2) Runs of not more than 1.5 m of 12 trade size liquid-tight flexible conduit shall be permitted for the
connection of equipment.
3) Liquid-tight flexible conduit shall not be used
a) where subject to mechanical damage;
b) where exposed to gasoline or similar light petroleum solvents, corrosive liquids, or vapours
having a damaging effect on the outer liquid-tight flexible conduit jacket;
¢) under conditions such that the temperature will exceed 60 °C unless marked for a higher
temperature; or
d) where flexing at low temperatures may cause damage.
4) Liquid-tight flexible conduit shall be permitted for direct burial in accordance with Rule 12-012
where marked for the purpose.
5) Liquid-tight flexible conduit installed in a building shall comply with Rule 2-132.

12-1304 Maximum number of conductors

1) The maximum number of insulated conductors and bare conductors in liquid-tight flexible conduit
shall be in accordance with Rule 12-910.

2) For the purposes of Subrule 1), the cross-sectional area of 12 trade size shall be considered as
118 mmz2.

12-1306 Provisions for bonding
A separate bonding conductor shall be installed in liquid-tight flexible conduit in accordance with
Section 10.

12-1308 Supports (see Appendix B)

1) Liquid-tight flexible conduit shall be supported by straps, Type 2S or 21S cable ties, or other devices
a) within 300 mm of every outlet box, junction box, cabinet, or fitting; and
b) with spacing between supports of not more than 1.5 m.

2) Notwithstanding Subrule 1) b), where liquid-tight flexible conduit is concealed and it is
impracticable to provide supports, the liquid-tight flexible conduit shall be permitted to be fished.

Electrical metallic tubing

12-1400 Electrical metallic tubing Rules
Rules 12-1402 to 12-1414 apply only to electrical metallic tubing.

12-1402 Use
1) Electrical metallic tubing shall be permitted to be used
a) for exposed work;
b) for concealed work;
c) in wet locations;
d) in outdoor locations; and
e) inor on buildings or portions of buildings of either combustible or non-combustible
construction.
2) In addition to Subrule 1), electrical metallic tubing of the steel type shall be permitted to be used in
concrete or masonry slabs in contact with the earth.

12-1404 Restrictions on use

Electrical metallic tubing shall not be used

a) where it will be subject to mechanical damage either during installation or afterwards;
b) where exposed to corrosive vapour except as permitted by Rule 2-116; or
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c) for direct earth burial.

12-1406 Supports

Electrical metallic tubing shall be installed as a complete system and shall be securely fastened in place
within 1 m of each outlet box, junction box, cabinet, or fitting, and the spacing between supports shall
be in accordance with Rule 12-1010.

12-1408 Minimum tubing size
Electrical metallic tubing shall have an inside diameter of not less than 16 trade size tubing.

12-1410 Maximum number of conductors
Electrical metallic tubing shall not contain more insulated conductors and bare conductors of a given
size than are specified in Rule 12-910.

12-1412 Connections and couplings

Where lengths of electrical metallic tubing are coupled together or connected to boxes, fittings, or

cabinets, fittings shall be

a) of the concrete-tight type for installation in poured concrete or in masonry block walls in which
cores are filled with concrete or grout;

b) of the wet location type for installation in wet or outdoor locations; or

c) of the standard, concrete-tight, or wet location type for installation in ordinary locations or buried
in plaster or masonry block walls.

12-1414 Provision for bonding continuity

1) Where bonding is required by Section 10, a separate insulated bonding conductor shall be installed
in electrical metallic tubing that is installed in
a) concrete or masonry slabs in contact with the earth;

b) a wet location; or
c) an outdoor location.

2) Notwithstanding Subrule 1), where electrical metallic tubing is used as a consumer’s service
raceway between the service head and a meter-mounting device or service box, bonding shall be in
accordance with Rule 10-604, unless a separate bonding conductor is specifically mandated in
other Sections of this Code.

Electrical non-metallic tubing

12-1500 Use

Subject to the provisions of Rules 2-128 and 12-1502 to 12-1514, the installation of electrical non-
metallic tubing shall be permitted

a) underground in accordance with Rule 12-012; and

b) in exposed or concealed locations.

12-1502 Restriction on use
Electrical non-metallic tubing shall not be used unless provided with mechanical protection where
subject to damage either during or after construction.

12-1504 Supports (see Appendix B)

Electrical non-metallic tubing shall be securely fastened in place by straps, Type 2S or 21S cable ties, or
other devices within 1 m of each outlet box, junction box, cabinet, coupling, or fitting, and the spacing
between supports shall be not more than 1 m.

12-1506 Maximum number of conductors
Electrical non-metallic tubing shall not contain more insulated conductors and bare conductors of a
given size than are specified in Rule 12-910.

12-1508 Temperature limitations (see Appendix B)
1) Electrical non-metallic tubing shall not be used where normal conditions are such that any part of
the tubing is subjected to a temperature in excess of 75 °C.
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2) Subrule 1) shall not prevent the use of insulated conductors having temperature ratings in excess
of 75 °C, but such insulated conductors shall not have ampacities exceeding those of 90 °C
insulated conductors regardless of their temperature rating.

12-1510 Connections and couplings

1) Where lengths of electrical non-metallic tubing are coupled together or connected to boxes,
fittings, or cabinets, fittings designed for the purpose shall be used.

2) Where lengths of electrical non-metallic tubing are coupled together underground, the couplings
shall be applied using a solvent cement suitable for the purpose.

12-1512 Support of equipment
Electrical non-metallic tubing shall not be used to support electrical equipment.

12-1514 Provision for bonding continuity
A separate bonding conductor shall be installed in electrical non-metallic tubing in compliance with
Rule 10-614.

Surface raceways

12-1600 Scope
Rules 12-1602 to 12-1614 apply only to surface raceways.

12-1602 Use of surface raceways (see Appendix B)
1) Surface raceways shall be permitted only for exposed surface installation in dry locations.
2) Notwithstanding Subrule 1), surface raceways shall be permitted to extend through walls,
partitions, and floors, provided that
a) the raceways are in unbroken lengths where passing through; and
b) provision is made for removing the caps or covers on all exposed portions.
3) Surface raceways shall not be used where subject to mechanical damage.
4) Non-metallic surface raceways shall conform with Rule 2-132.

12-1604 Temperature limitations

1) Surface raceways shall not be used where subject to ambient temperatures in excess of 50 °C
unless marked for a higher temperature.

2) Subrule 1) shall not prevent the use of insulated conductors having temperature ratings in excess
of 75 °C, but such insulated conductors shall not have ampacities exceeding those of 75 °C
insulated conductors regardless of their temperature ratings.

12-1606 Conductors in surface raceways (see Appendix B)

1) Insulated conductors shall be of the types indicated in Table 19 as being suitable for use in
raceways.

2) The aggregate cross-sectional area of the installed insulated conductors and bare conductors shall
not exceed 40% of the minimum available cross-sectional area of the raceway.

3) The cross-sectional area for insulated conductors and bare conductors specified in Subrule 2) shall
be determined in accordance with Rule 12-910 4).

12-1608 Maximum voltage
The voltage between conductors contained in surface raceways shall not exceed 300 V unless the
raceways are marked for a higher voltage.

12-1610 Joints and splices
Joints and splices shall be permitted in surface raceways having a removable cover that is accessible
after installation and shall not fill the raceway to more than 75% of its area at that point.

12-1612 Provisions for bonding
A separate bonding conductor shall be installed in non-metallic surface raceways in compliance with
Rule 10-614.
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12-1614 Flat cable systems

1) Flat cables consisting of parallel conductors and side wings formed with integral insulation
specifically designed for field installation in metal surface raceways with tap fittings and end cap
devices shall be used only
a) in branch circuits; and
b) in horizontal runs with the conductors uppermost in the raceway.

2) Metal surface raceways, when used with flat cables, shall be permitted to have covers on the
underside omitted when installed out of reach.

Underfloor raceways

12-1700 Where underfloor raceways are permitted
1) Underfloor raceways shall be permitted to be installed under the surface of concrete or other
flooring material, but not below the floor.
2) Underfloor raceways shall not be used
a) where they will be exposed to corrosive vapours;
b) in commercial garages;
c) in storage-battery rooms; or
d) on the underside of the floor.

12-1702 Method of installing underfloor raceways

1) Underfloor raceways shall be installed in accordance with the manufacturer’s instructions in
addition to the other requirements of this Rule.

2) Underfloor raceways shall be laid so that their centreline coincides with a straight line drawn
between the centres of successive junction boxes.

3) The raceways shall be mechanically secured to prevent disturbance of the alignment during
construction.

4) The joints along the edges of the raceways and between the raceways, couplings, and junction
boxes, and between the junction box cover plates and cover-rings, shall be filled with waterproof
cement.

5) The raceways shall be arranged so that there are no low points or traps at the fittings or in the
raceway run, and crossings shall be avoided where possible.

12-1704 Fittings for underfloor raceways

1) Where underfloor raceways are run at other than right angles, special fittings shall be provided if
required.

2) The raceways shall be connected to distribution centre and wall outlets by conduit or fittings.

3) Dead-ends of the raceways shall terminate in junction boxes or other fittings.

12-1706 Taps and splices in underfloor raceways
Taps and splices in underfloor raceways shall be made only in header access units or in junction boxes.

12-1708 Inserts and junction boxes for underfloor raceways

1) Inserts and outlets in underfloor raceways shall be made electrically and mechanically secure.

2) Inserts other than the preset type shall be attached to the raceways and, where they are not made
mechanically secure by being grouted in separately, they shall not be set until the floor is laid.

3) Inserts and junction boxes shall be levelled to the grade of the floor and sealed with watertight
plugs.

12-1710 Setting of inserts

When setting inserts or cutting through the walls of underfloor raceways, adequate precautions shall be

taken to prevent chips and dirt from falling into the raceway, and special tools designed for the purpose

that cannot enter the raceway and damage the insulated conductors shall be used.

12-1712 Discontinued outlets in underfloor raceways
Where an outlet in an underfloor raceway is discontinued, the insulated conductors supplying the outlet
shall be removed from the underfloor raceway.
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12-1714 Area of conductors in underfloor raceways

1) The aggregate cross-sectional area of the insulated conductors and bare conductors and their
insulation in an underfloor raceway shall not exceed 40% of the interior cross-sectional area of the
raceway.

2) Subrule 1) shall not apply where the raceway contains only mineral-insulated cable, aluminum-
sheathed cable, copper-sheathed cable, armoured cable, or non-metallic-sheathed cable.

3) The cross-sectional area for conductors specified in Subrule 1) shall be determined in accordance
with Rule 12-910.

12-1716 Underfloor raceway junction boxes
Junction boxes shall not be used as outlet boxes in underfloor raceways.

12-1718 Inserts in post- and pre-stressed concrete floors

1) Where underfloor distribution raceways are used with post-stressed or pre-stressed poured-in-
place floors, they shall be supplied with preset inserts.

2) After-set inserts or after-set access units shall not be placed into systems as described in Subrule 1)
unless the resulting floor is in compliance with the performance requirements of the National
Building Code of Canada.

Cellular floors

12-1800 Installation
Cellular floors shall be installed in accordance with the manufacturer’s instructions.

12-1802 Conductors in cellular floors

1) Insulated conductors and bare conductors shall not be installed in a cellular floor
a) where they will be exposed to corrosive vapour;
b) in commercial garages; or
c) in storage-battery rooms.

2) Insulated conductors and bare conductors shall not be installed in any cell or header that contains
a pipe for steam, water, air, gas, drainage, or other non-electrical service.

3)  Where the cell or header contains non-electrical services as described in Subrule 2), it shall be
sealed, where practicable.

4) All conductors of a circuit shall be contained in the same cell of a cellular floor and, except as
permitted by Rule 12-3030, the circuits of different systems shall not be contained therein.

12-1804 Maximum conductor size in cellular floors
No insulated conductor or bare conductor larger than No. 0 AWG copper or aluminum shall be installed
in a cellular floor unless a deviation has been allowed in accordance with Rule 2-030.

12-1806 Cross-sectional area of cellular floors

1) Where a cellular floor contains other than mineral-insulated cable, aluminum-sheathed cable,
copper-sheathed cable, armoured cable, or non-metallic-sheathed cable, the aggregate cross-
sectional area of the insulated conductors, bare conductors, and cables shall not exceed 40% of the
interior area of the header feeding the individual cells.

2) The cross-sectional area for insulated conductors, bare conductors, and cables specified in
Subrule 1) shall be determined in accordance with Rule 12-910.

12-1808 Taps and splices in cellular floors
Taps and splices in cellular floors shall be made only in header access units or in junction boxes.

12-1810 Cellular floor markers

Where cellular floors are used, a suitable number of markers shall be installed for the future location of
cells and for system identification, and the markers shall extend through the floor.

12-1812 Cellular floor junction boxes

1) Junction boxes used in cellular floors shall be levelled to floor grade and sealed against the
entrance of water.
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2) The junction boxes shall be constructed of metal and shall be electrically continuous with the
headers.

3) Electrical continuity of cellular metal-floor members shall be obtained by spot welding or other
equivalent means.

4) Spot welding shall be done in open spaces between cells and not to the cell walls.

12-1814 Provision for bonding

1) A separate bonding conductor shall be installed in electrical cells and headers and shall be sized in
accordance with Table 16.

2) Metal headers, cells, and fittings shall be bonded to ground in accordance with Section 10.

12-1816 Cellular floor inserts

1) Inserts in cellular floors shall be levelled to floor grade and sealed against the entrance of water.

2) Inserts shall be made of metal and shall be electrically continuous with the cellular metal-floor
members.

3) When setting inserts or cutting through cell walls, adequate precautions shall be taken to prevent
chips and dirt from falling into the cell and for preventing tools from entering the cells and
damaging the conductor insulation within.

12-1818 Cellular floor extensions
Connections from cellular floors to cabinets and extensions from cells to outlets shall be made by means
of rigid conduit, flexible metal conduit, or fittings.

12-1820 Cellular floor discontinued outlets
Where an outlet is discontinued, the insulated conductors supplying the outlet shall be removed from
the cellular floor.

Auxiliary gutters

12-1900 Where auxiliary gutters are used to supplement wiring spaces

1) Where auxiliary gutters are used to supplement wiring spaces at meter centres, distribution
centres, switchboards, and similar points in interior wiring systems, the gutters shall be permitted
to enclose insulated conductors, bare conductors, and cables, but they shall not be used to enclose
busbars, switches, overcurrent devices, or other appliances or apparatus.

2) The auxiliary gutters shall not extend more than 6 m beyond the equipment that they supplement,
and thereafter the insulated conductors, bare conductors, and cables shall be permitted to be
contained in wireways or busways.

12-1902 Auxiliary gutter supports
Auxiliary gutters shall be securely supported throughout their entire length at intervals of not more than
1.5 m unless the gutter is plainly marked to indicate a greater distance.

12-1904 Auxiliary gutter cross-sectional area

1) The aggregate cross-sectional area of the insulated conductors and their insulation at a cross-
section of an auxiliary gutter shall not exceed 20% of the cross-sectional area of the gutter at that
point.

2) Asingle compartment of an auxiliary gutter shall not contain more than 200 insulated conductors
at a cross-section.

3) The cross-sectional area for conductors specified in Subrule 1) shall be determined in accordance
with Rule 12-910.

Busways and splitters

12-2000 Use

1) Busways and splitters shall be permitted to be used only for exposed work except as permitted in
Subrules 5) and 7).

2) Busways and splitters shall not be installed outdoors or in wet or damp locations, unless marked
for use in such locations.
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3) Busways, splitters, and fittings shall not be placed

a) where subject to mechanical damage;
b) where subject to corrosive vapours;
c) in hoistways; or

d) in storage-battery rooms.

4) Busways shall be permitted to be used as risers in buildings of non-combustible construction when
provided with fire stops in accordance with Rule 2-128.

5) Busways shall be permitted in false ceiling spaces, where a deviation has been allowed in
accordance with Rule 2-030, provided that
a) ventilation is adequate to prevent development of ambient temperatures in excess of 30 °C;

otherwise the rating of the busway shall be reduced to 82%, 71%, and 58% for ambients of
40 °C, 45 °C, or 50 °C respectively, but in no case shall the ambient be higher than 50 °C;
b) any take-off devices located in the false ceiling do not contain overcurrent protection;
c) adequate working space exists between the busway and other services or structural parts;
d) the busway is of the totally enclosed type, except that the ventilated type shall be permitted
to be used provided that, in addition,
i)  the busbars are insulated for their full length, including joints between sections, unless
provision is made that effectively fully encloses the bare busbars;
ii) the false ceiling is not combustible; and
iii) no combustible material is located within 150 mm of the busway; and
e) ifinstalled in areas used for the building ventilation system, the busway is of the totally
enclosed type.

6) A splitter with a separate screw or stud for each connection shall be installed, in an accessible
location, where two or more conductors are connected to a conductor larger than No. 6 AWG
copper or No. 4 AWG aluminum.

7) Splitters shall be permitted to be installed flush in a wall, provided that they are accessible by
removable covers.

12-2002 Extensions from busways and splitters

Rigid conduit, flexible metal conduit, surface raceways, cable trays, electrical metallic tubing, armoured
cable, metal-sheathed cable, or, where necessary, hard-usage cord assemblies shall be used in
extensions from busways and splitters and shall be connected to the busway or splitter in a manner
appropriate to the material used in accordance with Rule 12-3022.

12-2004 AC circuits in busways and splitters
Where alternating current is used, all insulated conductors of a circuit shall be placed within the same
busway, splitter, or section thereof, if the busway, splitter, or section is made of magnetic material.

12-2006 Busway and splitter supports

1) Busways installed horizontally shall be supported at intervals not greater than 1.5 m unless marked
as being suitable for support at greater intervals.

2) Busways installed vertically shall be marked as being suitable for vertical installation.

3) Busways installed vertically shall be supported at each floor and at intervals not greater than 1.5 m
unless marked as being suitable for support at greater intervals.

4) Busways shall be installed so that supports and joints are accessible for maintenance purposes
after installation.

5) Splitters shall be supported at intervals not greater than 1.5 m unless marked as being suitable for
support at greater intervals.

12-2008 Method of installation of busways

1) Where busways extend transversely through dry walls or partitions, they shall pass through the
walls or partitions in unbroken lengths and shall be totally enclosed where passing through walls or
partitions constructed of combustible material or masonry walls containing voids at the point
where the busway passes through.

2) Busways shall be permitted to extend vertically through floors in dry locations if they are
a) totally enclosed where passing through the floor and for the first 300 mm above the floor; and

March 2024 © 2024 Canadian Standards Association 143



Section 12
CSA C22.1:24 Wiring methods

b) provided with fire stops in accordance with Rule 2-128.

3) Busways shall be provided with adequate protection against mechanical damage and personal
contact with live parts for a distance of 2 m above any floor in an area accessible to other than
qualified persons.

4) Dead-ends of busways shall be closed by fittings.

5) Busways installed outdoors or in parking areas and that are accessible to other than authorized
persons shall be of the totally enclosed type.

12-2010 Plug-in devices for busways

When busways supply machine tools, a switch need not be furnished on the machine tool if
a) a plug-in device having a horsepower rating is used; and

b) the means of operating the plug-in device is readily within reach of the operator.

12-2012 Reduction in size of busways

Overcurrent protection shall be permitted to be omitted at points where busways are reduced in size,

provided that the smaller busway

a) does not extend more than 15 m;

b) has a current rating at least equal to one-third the rating or setting of the overcurrent devices next
back on the line;

c) s free from contact with combustible material; and

d) has an ampacity adequate for the intended load.

12-2014 Length of busways used as branch circuits

1) Busways that are used as branch circuits, and that are designed so that loads can be connected at
any point, shall be limited to lengths such that the circuits will not be overloaded in normal use.

2) In general, the length of such a run in metres should not exceed the ampere rating of the branch
circuit.

12-2016 Manufacturer’s identification on busways and splitters
Busways and splitters shall be marked so that the manufacturer’s name, trademark, or other recognized
symbol of identification shall be readily legible when the installation is completed.

12-2018 Taps in splitters

Taps from busbars or terminal blocks in splitters shall issue from the box on the side thereof nearest to
the terminal connections, and the insulated conductors shall not be brought into contact with
uninsulated current-carrying parts of opposite polarity.

12-2020 Circuit restrictions in splitters

Splitters shall be used only for the purpose of making connections to the busbars or terminal blocks and
shall not be used as a pull box for the insulated conductors of other circuits not connected to the main
distribution terminals within the box.

Wireways

12-2100 Where wireways may be used

1) Wireways shall be permitted to be used only for exposed work and shall not be installed outdoors
or in wet or damp locations, unless marked for use in such locations.

2) Wireways and fittings shall not be placed
a) where subject to mechanical damage;
b) where subject to corrosive vapours;
c) in hoistways; or
d) in storage-battery rooms.

3) Wireways shall be permitted to be used as risers in buildings of non-combustible construction
when provided with fire stops in accordance with Rule 2-128.

12-2102 Method of installation of wireways

1) Where wireways extend transversely through dry walls or partitions, they shall pass through the
walls or partitions in unbroken lengths.
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2) Wireways shall be securely supported at intervals of not more than 1.5 m, unless they are plainly
marked to indicate greater distances.

3) Dead-ends of wireways shall be closed by fittings.

4) Wireways shall be provided with adequate protection against mechanical damage for a distance of
2 m above any floor in an area accessible to other than qualified persons.

12-2104 Conductors in wireways

1) Conductors used in wireways shall be of the insulated types indicated in Table 19 as being suitable
for use in raceways.

2) Except as permitted in Subrule 4), wireways and each compartment of divided wireways shall
contain not more than 200 insulated conductors and bare conductors, and the aggregate cross-
sectional area of the conductors and their insulation shall not exceed 20% of the interior cross-
sectional area of the wireway or of each compartment of divided wireways.

3) Noinsulated conductor larger than 500 kcmil copper or 750 kemil aluminum shall be installed in
any wireway.

4) Wireways containing only signal and control conductors shall be permitted to contain any number
of insulated conductors, but the aggregate cross-sectional area of the conductors and their
insulation shall not exceed 40% of the interior cross-sectional area of the wireway.

5) The cross-sectional area for conductors specified in Subrules 2) and 4) shall be determined in
accordance with Rule 12-910 4).

12-2106 Taps and splices in wireways
Where taps and splices are made on feeders or branch circuits within wireways, the connection shall be
insulated and shall be accessible.

12-2108 Extensions from wireways

Rigid conduit, flexible metal conduit, surface raceways, cable trays, electrical metallic tubing, armoured
cable, metal-sheathed cable, or, where necessary, hard-usage cord assemblies shall be used in
extensions from wireways and shall be connected to the wireway in a manner appropriate to the
material used in accordance with Rule 12-3022.

12-2110 AC circuits in wireways
Where alternating current is used, all insulated conductors of a circuit shall be placed within the same
wireway, or section thereof, if the wireway is made of magnetic material.

12-2112 Manufacturer’s identification on wireways
Wireways shall be marked so that the manufacturer’s name, trademark, or other recognized symbol of
identification shall be readily legible when the installation is completed.

Cable trays

12-2200 Method of installation (see Appendix B)

1) Cable trays shall be installed as a complete system using fittings or other means to provide
adequate cable support and bending radius before the insulated conductors or cables are installed.

2) The maximum design load and associated support spacing shall not exceed the load/span ratings of
the cable tray.

3) Cable trays shall not pass through walls except where the walls are constructed of non-combustible
material.

4) Cable trays shall be permitted to extend vertically through floors in dry locations, if provided with
fire stops in accordance with Rule 2-128 and if totally enclosed where passing through and for a
minimum distance of 2 m above the floor to provide adequate protection from mechanical
damage.

5) Cable trays shall be adequately supported by non-combustible supports.

6) The minimum clearances for cable trays shall be
a) 150 mm vertical clearance, excluding the depth of the cable trays, between cable trays

installed in tiers except that, where cables of 50 mm diameter or greater may be installed, the
clearance shall be 300 mm;

March 2024 © 2024 Canadian Standards Association 145



Section 12
CSA C22.1:24 Wiring methods

b) 300 mm vertical clearance from the top of the cable tray to all ceilings, heating ducts, and
heating equipment and 150 mm for short length obstructions;
c¢) 600 mm horizontal clearance on one side of cable trays mounted adjacent to one another or
to walls or other obstructions, where the width of the cable tray installation does not exceed
1 m; and
d) 600 mm horizontal clearance on each side of cable trays mounted adjacent to one another,
where the width of the cable tray installation exceeds 1 m.
7) Notwithstanding Subrule 6), cable trays shall be permitted to have reduced clearances through
chases, under gratings and process pipes, and around other such obstructions.
8) At least one expansion joint shall be installed in any cable tray run where the expansion of the
cable tray due to the maximum probable temperature change during and after installation could
damage the cable tray.

12-2202 Insulated conductors and cables in cable trays (see Appendix B)

1) Cable trays shall be permitted as a means for supporting cables within their conditions of use.

2) Except as permitted in Subrules 3) to 5), cables for use in cable trays shall have a continuous metal
sheath or interlocking armour.

3) Type TC and TC-ER tray cable shall be permitted in cable trays in areas of industrial establishments
that are inaccessible to the public, provided that the cable is
a) installed in conduit, other suitable raceway, or direct buried, when not in cable tray;

b) provided with mechanical protection where subject to damage either during or after
installation;

c) nosmaller than No. 1/0 AWG if a single-conductor cable is used; and

d) installed only where qualified persons service the installation.

4) Notwithstanding Subrule 3) a) and b), Type TC-ER tray cable shall be permitted to transition
between cable trays, and between cable trays and utilization equipment or devices, provided that
the portion of the cable outside of the cable tray is
a) supported at intervals not exceeding 1.5 m; and
b) protected when subject to damage either

i)  mechanically; or
ii) by location.

5) Single R90, RW75, and RW90 insulated conductors not smaller than 1/0 AWG, and single RWU75
and RWU90 cables marked in accordance with Rule 2-130 and not smaller than 1/0 AWG shall be
permitted in ventilated or non-ventilated cable trays where not subject to damage during or after
installation in
a) electrical equipment vaults and service rooms; and
b) other locations that are inaccessible to the public and are constructed as a service room

where a deviation has been allowed in accordance with Rule 2-030.

6) Insulated conductors and cables installed in cable tray shall be fastened by straps, cable ties, or
other devices located at intervals of not more than 1.5 m throughout the run where
a) excessive movement may be caused by fault current magnetic forces; and
b) consistent minimum spacing requirements between insulated conductors and cables are

required, to ensure that ampacity values are maintained for their designed application.

7)  Where single insulated conductors and single-conductor cables are fastened to cable trays,
precautions shall be taken to prevent overheating of the insulated conductors or cables at the
fastener locations due to induction.

12-2204 Joints and splices within cable trays
Where joints and splices are made on feeders or branch circuits within cable trays, the connectors shall
be insulated and shall be accessible.

12-2206 Connection to other wiring methods

Where cable trays are connected to other wiring methods, the arrangement shall be such that the
insulated conductors and cables will not be subject to mechanical damage or abrasion, and such that
effective bonding will be maintained.
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12-2208 Provisions for bonding (see Appendix M)

1) Except as provided for in Subrules 2) and 3), metal cable tray shall be bonded at intervals not
exceeding 15 m and the size of bonding conductors shall be based on the ampacity of the largest
ungrounded conductor as specified in Rule 10-616 in the circuits carried by the cable tray.

2) Where metal supports for metal cable trays are bolted to the tray and are in good electrical
contact with the grounded structural metal frame of a building, the tray shall be deemed to be
bonded to ground.

3) Notwithstanding Rule 12-2200 1) and Section 10, metal cable tray shall not be required to be
bonded to ground where all of the cables contained within the tray
a) have an interlocking metal armour; or
b) have a continuous metal sheath that is permitted to be used as a bonding method.

4) All metal cable tray that is not bonded, as permitted by Subrule 3), shall have a permanent, legible
warning notice carrying the wording “INTERLOCKING METAL ARMOUR CABLES OR CONTINUOUS
METAL SHEATH CABLES ONLY”, or equivalent, placed in a conspicuous position, with the maximum
spacing of warning notices not to exceed 10 m.

Cablebus

12-2250 Scope (see Appendix B)
Rules 12-2252 to 12-2258 apply only to the installation of cablebus as a complete system.

12-2252 Use of cablebus (see Appendix B)
1) Class A cablebus shall be permitted for installations
a) accessible to the public; or
b) where Class B cablebus is permitted.
2) Class B cablebus shall be permitted provided
a) the installation is serviced only by qualified persons; and
b) the installation is inaccessible to the public.

12-2254 Methods of installation (see Appendix B)

1) Cablebus shall be installed as a complete system using fittings or other means to provide adequate
insulated conductor and cable support and bending radius as specified by the manufacturer.

2) The maximum design and support spacing shall not exceed the ratings specified by the
manufacturer.

3) Cablebus shall be adequately supported by non-combustible supports.

4) The minimum clearances for cablebus shall be
a) 150 mm vertical clearance, excluding depth of cablebus, between cablebus installed in tiers

except that, where cables of 50 mm diameter or greater are installed inside the cablebus, the
clearance shall be 300 mm;

b) 300 mm vertical clearance from the top of the cablebus to all ceilings, heating ducts, and
heating equipment, and 150 mm for short length obstructions;

c) 600 mm horizontal clearance on one side of cablebus mounted adjacent to one another or to
walls or other obstructions, where the width of the cablebus enclosure installation does not
exceed 1 m; and

d) 600 mm horizontal clearance on each side of cablebus mounted adjacent to one another,
where the width of the cablebus enclosure installation exceeds 1 m.

5) At least one expansion joint shall be installed in any cablebus run where the expansion of the
cablebus due to the maximum probable temperature change during and after installation could
damage the cablebus.

6) Cablebus shall be securely supported at intervals not exceeding 3.7 m.

7) Notwithstanding Subrule 6), where spans longer than 3.7 m are required, the structure shall be
specifically designed for the required span length.

8) Cablebus shall not pass through walls except where the walls are constructed of non-combustible
material.
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9) Cablebus shall be permitted to extend transversely through partitions or walls, including firewalls,
provided that the section within the wall is continuous, protected against physical damage,
unventilated, and, where applicable, meets the requirements of Subrule 13).
10) Cablebus shall be permitted to extend vertically through floors in dry locations where it is
a) sealed at the penetration by a fire stop system that has a rating not less than the fire
resistance rating for the fire separation in conformance with Rule 2-128;

b) totally enclosed where passing through the floor; and

c) totally enclosed for a minimum distance of 2 m above the floor to provide adequate
protection from mechanical damage except that in areas accessible only to qualified persons,
ventilation above the floor shall be permitted.

11) Cablebus shall be permitted to extend vertically through dry floors and platforms, provided that
the cablebus is totally enclosed at the point where it passes through the floor or platform and for a
distance of 2 m above the floor or platform.

12) Cablebus shall be permitted to extend vertically through floors and platforms in wet locations
where
a) there are curbs or other suitable means to prevent waterflow through the floor or platform

opening; and
b) the cablebus is totally enclosed at the point where it passes through the floor or platform and
for a distance of 2 m above the floor or platform.

13) Cablebus shall be provided with fire stops in accordance with Rule 2-128.

12-2256 Connection to other wiring methods

Where cablebus is connected to other wiring methods, the arrangement shall be such that the insulated
conductors and cables will not be subject to mechanical damage or abrasion, and such that effective
bonding will be maintained.

12-2258 Provisions for bonding (see Appendix B)

1) Where metal supports for metal cablebus are bolted to the cablebus enclosure and are in good
electrical contact with the grounded structural metal frame of a building, the cablebus enclosure
shall be deemed to be bonded to ground.

2) Where the conditions of Subrule 1) do not apply, the metal cablebus shall be adequately bonded
a) atintervals not exceeding 15 m, and the size of bonding conductors shall be based on the

ampacity as specified in Rule 10-616; or
b) at both ends, where the cablebus enclosure is marked for use as a bonding conductor.

Extra-low-voltage suspended ceiling power distribution systems

12-2300 Scope (see Appendix B)
Rules 12-2302 to 12-2320 apply only to the installation of extra-low-voltage suspended ceiling power
distribution systems.

12-2302 Special terminology (see Appendix B)
In this Subsection, the following definitions shall apply:

Busbar — a non-insulated conductor electrically connected to the source of supply, physically supported
on an insulator, and providing a power rail for connection to utilization equipment.

Busbar support — an insulator that runs the length of a section of suspended ceiling bus rail and serves
to support and isolate the busbars from the suspended grid rail.

Connector — an electro-mechanical fitting made with insulating material compatible with the busbar.

Load connector — an electro-mechanical connector used to supply power from the busbar to
utilization equipment.

Pendant connector — an electro-mechanical or mechanical connector used to suspend extra-low-
voltage luminaire or utilization equipment below the grid rail and to supply power from the busbar
to the luminaire or utilization equipment.
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Power feed connector — an electro-mechanical connector used to connect
a) the output from a Class 2 power supply to a power distribution cable;
b) the output from a Class 2 power supply directly to the busbar; or

c) apower distribution cable to the busbar.

Rail-to-rail connector — an electro-mechanical connector used to interconnect busbars from one
ceiling grid rail to another ceiling grid rail.

Extra-low-voltage suspended ceiling power distribution system — an extra-low-voltage system that
serves as a support for a finished ceiling surface and consists of a busbar and busbar support system to
distribute power to utilization equipment supplied by a Class 2 power supply.

Grid bus rail — a combination of the busbar, busbar support, and structural suspended ceiling grid
system.

Rail — the structural support for a suspended ceiling system, typically forming the ceiling grid
supporting the ceiling tile and utilization equipment such as sensors, actuators, audio/video devices,
extra-low-voltage luminaires, and similar electrical equipment.

Reverse polarity protection (back-feed protection) — a system that prevents two interconnected
power supplies connected positive to negative from passing current from one power source into a
second power source.

Suspended ceiling grid — a system that serves as a support for a finished ceiling surface and utilization
equipment.

12-2304 General

1) An extra-low-voltage suspended ceiling power distribution system shall be a complete system, with
the utilization equipment, Class 2 power supply, and fittings as part of the same identified system.

2) Notwithstanding Subrule 1), an extra-low-voltage suspended ceiling power distribution system shall
be permitted to supply extra-low-voltage utilization equipment not identified as part of the same
system.

12-2306 Use permitted
Extra-low-voltage suspended ceiling power distribution systems shall be permanently connected and
shall be permitted for use
a) with extra-low-voltage Class 2 circuits;
b) in dry locations;
c) inresidential, commercial, and industrial applications; and
d) in other spaces used for environmental air where a duct, plenum, or hollow space is created by the
suspended ceiling having lay-in panels or tiles, provided that
i) electrical equipment having a metal enclosure or a non-metallic enclosure and fittings is
suitable for use within an air-handling space; and
ii) the system complies with the requirements of Rules 2-130 and 12-100.

12-2308 Use prohibited

Extra-low-voltage suspended ceiling power distribution systems shall not be installed
a) in damp or wet locations;

b) where subject to corrosive fumes or vapours, such as in storage-battery rooms;
c¢) where subject to physical damage;

d) in concealed locations;

e) in patient care areas as defined in Section 24;

f)  in hazardous locations; or

g) as part of a fire-rated assembly, unless designed for use as part of the assembly.

12-2310 Class 2 circuit conductors
Insulated circuit conductors and cables shall
a) meet the requirements of Rule 16-210; and
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b) be installed in accordance with Section 16.

12-2312 Disconnecting means

1) To allow for servicing or maintenance of extra-low-voltage suspended ceiling power distribution
systems, a disconnecting means shall be provided for the Class 2 power supply and shall be
accessible and within sight of the Class 2 power supply.

2) Adisconnecting means that is connected to a multi-wire branch circuit shall safely and
simultaneously disconnect all ungrounded conductors from the Class 2 power supply.

12-2314 Securing and supporting (see Appendix B)

1) An extra-low-voltage suspended ceiling power distribution system shall be secured to the mounting
surface of the building structure in accordance with the system installation and operating
instructions.

2) The individual power grid rails shall be mechanically secured to the overall suspended ceiling grid
assembly.

12-2316 Connectors (see Appendix B)
1) Connections to busbars, cables, and conductors shall be accessible after installation.
2) The following connectors shall be permitted to be used as connection or interconnection devices:
a) load connectors;
b) pendant connectors;
c) power feed connectors; and
d) rail-to-rail connectors.

12-2318 Output connections and reverse polarity protection (back-feed protection)
1) Class 2 power supplies shall not have the output connections paralleled or otherwise
interconnected.
2) An extra-low-voltage suspended ceiling power distribution system with Class 2 dc circuits shall be
a) installed as a complete system, including the power supply; or
b) provided with reverse polarity protection (back-feed protection) as part of the grid rail busbar
or as part of the power feed connector, if the Class 2 power supply is not provided as part of a
complete system.

12-2320 System grounding
Class 2 load side circuits for extra-low-voltage suspended ceiling power distribution systems shall not be
grounded.

Manufactured wiring systems

12-2500 Uses permitted
1) A manufactured wiring system shall be permitted to be installed
a) in accessible and dry locations; and
b) in spaces for environmental air when marked for the application and installed in accordance
with Rule 12-010.
2) Notwithstanding Subrule 1) a), a manufactured wiring system shall be permitted to extend into
walls for connection to switch and outlet points.

12-2502 Installation
A manufactured wiring system shall be installed in accordance with Rules 12-602 to 12-618.

Bare busbars and risers

12-2600 Where bare busbars are permitted to be used

Bare conductors shall not be used as main risers or feeders in buildings unless a deviation has been

obtained in accordance with Rule 2-030, and

a) the building is of non-combustible construction;

b) the conductors are placed in a chase, channel, or shaft located or guarded so that the conductors
are inaccessible;
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c) suitable cut-offs to protect against the vertical spread of fire are provided where floors are pierced;
and
d) busbars rated 1200 A or less have
i)  conductor supports that are suitable for the purpose and spaced not more than 750 mm
apart; and
ii) a minimum clearance across insulating surfaces between busbars of opposite polarity of not
less than 50 mm, and 25 mm between busbars and any grounded surface.

Installation of boxes, cabinets, outlets, and terminal fittings

12-3000 Outlet boxes (see Appendix B)

1) A boxor an equivalent device shall be installed at every point of outlet, switch, or junction of
conduit, raceways, armoured cable, or non-metallic-sheathed cable.

2) Non-metallic outlet boxes shall not be used in wiring methods using metal raceways or armoured
or metal-sheathed cable, except where the boxes are provided with bonding connections between
all cable entry openings.

3) Where metal fittings are used to terminate a non-metallic wiring method to a non-metallic outlet
box, the metal fittings shall be bonded to ground.

4) Metal boxes embedded in parking lot slabs or pavement, road beds, and similar areas subject to
vehicular traffic shall comply with the requirements of Rule 2-116 1).

5) The box shall be provided with a cover or luminaire canopy.

6) At least 150 mm of free insulated conductor shall be left at each outlet for making of joints or the
connection of electrical equipment, unless the insulated conductors are intended to loop through
lampholders, receptacles, or similar devices without joints.

7) Notwithstanding the requirements of Subrule 1), an outlet box shall not be required where
provision for connection is integral to the equipment.

8) Notwithstanding the requirements of Subrule 1), an outlet box shall not be required for a switch or
a receptacle conforming to Rule 12-3010 7).

9) Where a pendant ceiling fan and all possible accessories weigh less than 16 kg and are intended to
be supported by a ceiling outlet box, the outlet box shall be marked for fan support.

10) Floor boxes shall be installed in accordance with the manufacturer’s installation instructions for the
type of floor intended.

12-3002 Outlet box covers (see Appendix B)

1) Cover plates installed on flush-mounted boxes and surface-mounted outlet boxes shall be of a type
for which each is designed.

2)  Flush-mounted floor box covers shall be suitable for the type of floor.

12-3004 Terminal fittings

1) Where insulated conductors and bare conductors are run from the ends of conduit, armoured
cable, surface raceways, or non-metallic-sheathed cable to appliances or open wiring, an outlet
fitting or terminal fitting shall be permitted to be used instead of the box required by Rule 12-3000,
and the insulated conductors and bare conductors shall be run without splice, tap, or joint within
the fitting.

2) The fitting shall have a separately bushed hole for each insulated conductor and bare conductor.

3) The fittings shall not be used at outlets for luminaires.

12-3006 Terminal fittings behind switchboards

Where insulated conductors issue from conduit behind a switchboard or more than eight insulated
conductors issue from a conduit at control apparatus or a similar location, an insulating bushing shall be
permitted to be used instead of the box required by Rule 12-3000.

12-3008 Boxes in concrete construction

1) Where used in concrete slab construction, ceiling outlet boxes shall have knockouts spaced above
the free or lower edge of the boxes a distance of at least twice the diameter of the steel
reinforcing bars so that conduit entering the knockouts shall clear the bars without offsetting.

2) Sectional boxes shall not be used embedded in concrete or masonry construction.
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3) Boxes made wholly or in part of aluminum shall not be embedded in concrete containing
reinforcing steel unless
a) the concrete is known to contain no chloride additives; or
b) the box has been treated with a bituminous base paint or other means to prevent galvanic
corrosion of the aluminum.

12-3010 Outlet box supports (see Appendix B)

1) Except as permitted by Subrule 6), boxes and fittings shall be firmly secured to studs, joists, or
similar fixed structural units other than wooden, metal, or composition lath, in accordance with
this Rule.

2) Where ganged sectional boxes are used, they shall be secured to metal supports or to wooden
boards at least 19 mm thick that are rigidly secured to the structural units.

3) Where boxes having any dimension greater than 100 mm are used, they shall be secured on at
least two sides or shall be secured to metal supports or to wooden boards at least 19 mm thick
that are rigidly secured to the structural units.

4) Where boxes are mounted on metal studs, additional support shall be provided to prevent
movement of the box after the drywall is installed.

5) Mounting nails or screws shall not project into nor pass through the interior of an outlet box unless
a) the nails or screws are located so as not to be more than 6.4 mm from the back or ends of the

box; and
b) the nails or screws are located so that they will not interfere with insulated conductors or
connectors.

6) This Rule shall not apply to boxes and fittings installed after the studs, joists, or structural units
have been concealed.

7) This Rule shall not apply to a switch or a receptacle with an integral enclosure for use with non-
metallic-sheathed cable and having brackets that securely fasten the integral enclosure to walls or
ceilings of conventional construction.

8) Where a ceiling outlet box marked for fan support is installed, the outlet box shall be
a) securely attached directly to the building structure; or
b) attached by a bar hanger securely attached directly to the building structure.

9) A pendant ceiling fan and all possible accessories weighing 16 kg or more shall be supported
independently of the outlet box.

12-3012 Boxes, cabinets, and fitting supports

1) Boxes, cabinets, and fittings shall be fastened securely in place.

2) Boxes and fittings having a volume of less than 1640 mL shall be permitted to be attached to a
firmly secured exposed raceway by threading or other equally substantial means.

12-3014 Accessibility of junction boxes

1) Pull-in, junction, and outlet boxes, cabinets and gutters, and joints in conductors and cables shall
be accessible.

2) A vertical space of 900 mm or more shall be required to provide ready access.

12-3016 Outlet boxes, cabinets, and fittings (see Appendix B)

1) The front edges of boxes, cabinets, and fittings installed in walls or ceilings shall not be set in more
than 6 mm from the finished surface and, where the walls or ceilings are of wood or other
combustible material, shall be flush with the finished surface or shall project from the surface.

2) Gaps or open spaces in plaster surfaces of walls or ceilings shall be filled in around the front edges
of boxes, cabinets, and fittings.

3) Outlet boxes requiring wet location cover plates shall be installed in a manner that the intended
seal between the outlet box and the cover is ensured.

4) Flush boxes, cabinets, and fittings shall be of a type suitable for the intended location of
installation.

12-3018 Outlet boxes attached to existing plaster work
Where outlet boxes installed as additions to existing work are mounted directly upon existing plaster
surfaces, they shall be fastened securely in place.
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12-3020 Outlet boxes, etc., in damp places
Where boxes, cabinets, and fittings are installed in damp places, they shall be placed or constructed so
as to prevent moisture from entering and accumulating in them.

12-3022 Entrance of cables into boxes, cabinets, and fittings

1) Where cables pass through the walls of boxes, cabinets, or fittings, provision shall be made to
a) protect the insulation on the conductors from damage;

b) protect terminal connections from external strain;

c) provide electrical continuity between a metal box, cabinet, or fitting and conduit, armour, or
metal sheathing of cables, whether or not the armour or metal sheathing is to be used as a
bonding conductor;

d) prevent damage to a jacket applied over armour or metal sheathing for protection against
moisture or corrosion; and

e) close the openings through which the cables pass in such a manner that any remaining
opening will not permit entrance of a test rod 6.75 mm in diameter.

2) Where insulated conductors run as open wiring enter a box, cabinet, or fitting, they shall pass
through insulating bushings or be installed in raceways or insulating tubing.

3) Where cable enters a box, cabinet, or fitting, a box connector, either as a separate device designed
for use with such cable or as part of the box, cabinet, or fitting, shall be used to secure the cable in
place adequately and without damage to the cable.

4) Where rigid or flexible metal conduit, electrical metallic tubing, or armoured cable enters boxes,
cabinets, or fittings, it shall be secured in place in accordance with the requirements of Section 10.

5) Where metal-sheathed cables enter boxes, cabinets, or fittings, the box connector shall be installed
in a manner that will meet the requirements of Section 10 without damage to the cable jacket or
conductor insulation and shall be of a type for use with the cable.

6) Where liquid-tight flexible metal conduit, flexible metal conduit, armoured cable, or metal-
sheathed cable of a type having a jacket over the armour or metal sheath enters a box, cabinet, or
fitting, the box connector shall ensure electrical continuity without damage to the jacket unless the
point of connection is in a dry location free from corrosive atmosphere, where the jacket shall be
permitted to be stripped back a sufficient distance.

7)  Where single-conductor cables or insulated single conductors enter metal boxes through separate
openings, precautions shall be taken in accordance with the requirements of Rule 4-008.

12-3024 Unused openings in boxes, cabinets, and fittings
Unused openings in boxes, cabinets, and fittings shall be effectively closed by plugs or plates affording
protection substantially equivalent to that of the wall of the box, cabinet, or fitting.

12-3026 Extensions from existing outlets

1) Where a surface extension is made from an existing outlet of concealed wiring, a box or an
extension-ring shall be mounted over the original box and electrically and mechanically
secured to it.

2) The extension shall then be connected to the box or extension-ring in the manner prescribed by
this Section for the method of wiring employed in making the extension.

12-3028 Multi-outlet assemblies

1) Multi-outlet assemblies shall be used only in normally dry locations as extensions to wiring
systems.

2) Multi-outlet assemblies shall not be used in any bathroom, kitchen, or any place where the
assembly would be subject to mechanical damage.

3) Multi-outlet assemblies shall be permitted to be carried through but not run within dry partitions,
provided that
a) no outlet falls within the partition;
b) the removal of any cap or cover necessary for proper installation is not prevented; and
c) the assembly is of metal or, if not of metal, is surrounded by metal or the equivalent.
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4) Multi-outlet assemblies shall not be concealed within the building finish, but
a) the back and sides of
i)  metal assemblies shall be permitted to be set in plaster applied after the assembly is in
place; or
ii) non-metallic assemblies shall be permitted to be set in a preformed recess in the building
finish; and
b) shall be permitted to be recessed in a baseboard or other wood trim member.
12-3030 Insulated conductors in boxes, cabinets, or fittings (see Appendix B)
1) Insulated conductors that are connected to different power or distribution transformers or other
different sources of voltage shall not be installed in the same box, cabinet, or fitting unless
a) a barrier of sheet steel not less than 1.3 mm thick or a flame-retardant, non-metallic insulating
material not less than 1.6 mm in thickness is used to divide the space into separate
compartments for the insulated conductors of each system;
b) the insulated conductors
i) are used for the supply and/or control of devices and equipment that are interconnected
or dependent upon each other for proper operation and functionality;
ii) areinsulated for at least the same voltage as that of the circuit having the highest
voltage; and
iii) of the circuits of lower voltages are not directly connected to a lighting branch circuit;
c) theinsulated conductors are used for the supply of a double-throw switch in an emergency
lighting system; or
d) the insulated conductors are being added to an enclosure forming part of an existing
installation to facilitate the installation of an alternate power supply, and the voltage of the
alternate supply is equivalent to the voltage of the existing installation.
2) Where a barrier is used, it shall be fastened rigidly to the box, cabinet, or fitting, or a device
assuring positive separation of the insulated conductors shall be used.
3) Where insulated conductors within an enclosure are connected to different sources of voltage as
permitted in Item 1) d), a warning label shall be placed on the enclosure to warn persons that more
than one source of supply might be present.

12-3032 Wiring space in enclosures (see Appendix B)

1) Enclosures for overcurrent devices, controllers, and externally operated switches shall not be used
as junction boxes, troughs, or raceways for insulated conductors feeding through to other
apparatus.

2) Notwithstanding Subrule 1),

a) enclosures for overcurrent devices, controllers, and externally operated switches shall be
permitted to be used as junction boxes
i)  for all installations where a single feeder supplying another enclosure is tapped from it
and the connectors used each provide an independent clamping means for each
conductor and each clamping means is independently accessible for tightening or
inspection; or
ii) where wiring is being added to an enclosure forming part of an existing installation and
the insulated conductors, bare conductors, splices, and taps do not fill the wiring space at
any cross-section to more than 75% of the cross-sectional area of the space; and
b) enclosures for overcurrent devices, controllers, and externally operated switches shall be
permitted to be used as raceways where the insulated conductors are being added to
enclosures forming part of an existing installation, and all the insulated conductors and bare
conductors present do not fill the wiring space at any cross-section to more than 40% of the
cross-sectional area of the space.

3) Insulated conductors entering enclosures shall enter such enclosures as near as practicable to their

terminal fittings.
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4)

Notwithstanding Subrule 1), enclosures for overcurrent devices, controllers, and externally

operated switches shall be permitted to be used as raceways for wiring associated with instrument

transformers and energy usage metering devices, provided that

a) each such enclosure is designed to house instrument transformers and energy usage metering
devices; and

b) the wiring does not fill the wiring space at any cross-section to more than 75% of the cross-
sectional area of the space.

12-3034 Maximum number of insulated conductors in a box (see Appendix B)

1)

2)

3)

4)

5)

6)

Boxes shall be of sufficient size to provide usable space for all insulated conductors contained in

the box, subject to the following:

a) aninsulated conductor running through a box with no connection therein shall be considered
as one insulated conductor;

b) each insulated conductor entering or leaving a box and connected to a terminal or connector
within the box shall be considered as one insulated conductor;

c) aninsulated conductor of which no part leaves the box shall not be counted; and

d) No. 18 and No. 16 AWG fixture-wires supplying a luminaire mounted on the box containing
the fixture-wires shall not be counted.

Except as specified in Subrule 3) and subject to the details given in Subrule 1), boxes of the nominal

dimensions given in Table 23 shall not contain more insulated conductors of a given size than

permitted by the Table, and the number of conductors shall be reduced for each of the following

conditions as applicable:

a) oneinsulated conductor, of the largest size in the box, for each fixture stud or hickey within
the box;

b) one insulated conductor, of the largest size terminated under the conductor connector, for
every pair of conductor connectors with insulating caps; and

c) two insulated conductors for each flush-mounted device on a single strap within the box.

Where a box contains a device having a dimension greater than 2.54 cm between the mounting

strap and the back of the device, the total usable space shall be reduced by the space occupied by

the device, calculated as 32 cm3 multiplied by the depth of the device in centimetres.

Subject to the details given in Subrules 1) and 3), boxes having nominal dimensions or volume

other than those shown in Table 23, or any box containing insulated conductors of different sizes,

shall have the amount of usable space per insulated conductor as specified in Table 22, but the

number of insulated conductors so calculated shall be reduced for each of the conditions of

Subrule 2) as applicable with the exception of Subrule 2) b), provided that such exception is based

on the size of the largest insulated conductor that is included with every pair of conductor

connectors.

The total usable space in a box considered under Table 22 shall be considered to be the internal

volume of the box and shall disregard any space occupied by locknuts, bushings, box connectors, or

clamps.

Where sectional boxes are ganged, or where plaster rings, extension rings, or raised covers are

used in conjunction with boxes, ganged or otherwise, and are marked with their volume

measurement, the space in the box shall be the total volume of the assembled sections.

12-3036 Pull box or junction box sizes

1)

2)

For the purposes of Subrule 2), the equivalent cable to trade size of raceway shall be the minimum

trade size raceway that would be required for the number and size of conductors in the cable.

Where a pull or junction box is used with raceways containing insulated conductors of No. 4 AWG

or larger, or with cables containing insulated conductors No. 4 AWG or larger, the box shall

a) for araceway or cable entering the wall of a box opposite to a removable cover, have a
distance from the wall to the cover not less than the trade diameter of the largest raceway or
equivalent cable plus 6 times the diameter of the largest insulated conductor;

b) for straight pulls or runs of cable, have a length of at least eight times the trade diameter of
the largest raceway or equivalent cable; and
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for angle and U pulls or runs of cable,

i)

ii)

have a distance between each raceway or cable entry inside the box and the opposite

wall of the box of at least six times the trade diameter of the largest raceway or

equivalent cable, plus the sum of the trade diameters of all other raceways or equivalent

cables on the same wall of the box; and

have a distance, as measured in a straight line, between the nearest edges of each

raceway or cable entry enclosing the same insulated conductor of at least

A) six times the trade diameter of the raceway or equivalent cable; or

B) six times the trade diameter of the larger raceway or equivalent cable if they are of
different sizes.

© 2024 Canadian Standards Association 156



Section 14
CSA C22.1:24 Protection and control

Section 14 — Protection and control

Scope

14-000 Scope (see Appendix B)
This Section applies to the protection and control of electrical circuits and apparatus installed in
accordance with the requirements of this Section and other Sections of this Code.

General requirements

14-010 Protective and control devices required

Except as otherwise provided for in this Section or in other Sections dealing with specific equipment,

electrical apparatus and ungrounded conductors shall be provided with

a) devices for the purpose of automatically opening the electrical circuit thereto,

i) if the current reaches a value that will produce a dangerous temperature in the apparatus or
conductor; and
ii) in the event of a ground fault, in accordance with Rule 14-102;

b) manually operable control devices that will safely disconnect all ungrounded conductors of the
circuit at the point of supply simultaneously, except for multi-wire branch circuits that supply only
fixed lighting loads or non-split receptacles, and that have each lighting load or receptacle
connected to the neutral and one ungrounded conductor; and

c) devices that, when necessary, will open the electrical circuit thereto in the event of failure of
voltage in such a circuit.

14-012 Ratings of protective and control equipment (see Appendix B)

In circuits of 750 V and less,

a) electrical equipment required to interrupt fault currents shall have ratings sufficient for the voltage
employed and for the fault current that is available at the terminals; and

b) electrical equipment required to interrupt current at other than fault levels shall have ratings
sufficient for the voltage employed and for the current it must interrupt.

14-014 Series rated combinations (see Appendix B)

Notwithstanding Rule 14-012 a), a moulded case circuit breaker shall be permitted to be installed in a

circuit having an available fault current higher than its rating, provided that

a) the circuit breaker is a recognized component of a series rated combination;

b) itisinstalled on the load side of an overcurrent device that has an interrupting rating at least equal
to the available fault current;

c) the overcurrent device on the line side of the lower rated circuit breaker is as specified on the
equipment in which the lower rated circuit breaker is installed;

d) the equipment in which the lower rated circuit breaker is installed is marked with a series
combination interrupting rating at least equal to the available fault current;

e) the overcurrent devices installed in a series rated combination are marked at the time of
installation in a conspicuous and legible manner to indicate that they must be replaced only with
components of the same type and rating; and

f)  the sum of the rated full load currents of any motors in the system connected directly to the point
between the series connected devices does not exceed 1% of the interrupting rating of the lower
rated circuit breaker.

14-016 Connection of devices

Devices required by this Section shall not be connected in any grounded conductors except where

a) the devices simultaneously or previously disconnect all ungrounded conductors;

b) an overcurrent device is in a 2-wire circuit having one grounded conductor and where there is a
possibility that the grounded conductor may assume a voltage difference between itself and
ground, due to unreliable grounding conditions of sufficient magnitude to create a dangerous
condition; or

c) overcurrent devices are located in that part of a circuit that is connected by a 2-pole polarized or
unpolarized attachment plug, provided that the circuit is rated 15 A, 125 V or less.
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Protective devices

General

14-100 Overcurrent protection of conductors (see Appendix B)

1) Each ungrounded conductor shall be protected by an overcurrent device at the point where it
receives its supply of current and at each point where the size of conductor is decreased, except
that such protection shall be permitted to be omitted in each of the following cases:

a) where the overcurrent device in a larger conductor properly protects the smaller conductor;
b) where the smaller conductor

i)  has an ampacity not less than the combined computed loads of the circuits supplied by
the smaller conductor and not less than the ampere rating of the switchboard,
panelboard, or control device supplied by the smaller conductor;

ii) is not over 3 m long;

iii) does not extend beyond the switchboard, panelboard, or control device that it supplies;
and

iv) is enclosed in non-ventilated raceways, armoured cable, or metal-sheathed cable when
not part of the wiring in the switchboard, panelboard, or other control devices;

c¢) where the smaller conductor

i)  has an ampacity not less than one-third that of the larger conductor from which it is
supplied; and

ii) is suitably protected from mechanical damage, is not more than 7.5 m long, and
terminates in a single overcurrent device rated or set at a value not exceeding the
ampacity of the conductor, but beyond the single overcurrent device the conductor shall
be permitted to supply any number of overcurrent devices;

d) where the conductor

i)  forms part of the only circuit supplied from a power or distribution transformer rated
over 750 V with primary protection in accordance with Rule 26-250 1), 2), and 3) and that
supplies only that circuit;

ii) terminates at a single overcurrent device with a rating not exceeding the ampacity of the
conductor(s) in the circuit; and

iii) is protected from mechanical damage;

e) where the smaller conductor is No. 14 AWG or larger, is in a control circuit, and is located
external to the control equipment enclosure, and

i)  the rating or setting of the branch circuit overcurrent device is not more than 300% of
the ampacity of the control circuit conductor; or

ii) the opening of the control circuit would create a hazard;

f)  where the smaller conductor supplies a transformer, and

i)  the conductor supplying the primary of the transformer has an ampacity not less than
one-third that of the larger conductor;

ii) the conductor supplied by the secondary of the transformer has an ampacity not less
than the ampacity of the primary conductor multiplied by the ratio of the primary to the
secondary voltage;

iii) the total length of one primary plus one secondary conductor (the longest, if more than
one winding), excluding any portion of the primary conductor that is protected at its own
ampacity, does not exceed 7.5 m;

iv) the primary and secondary conductors are protected from mechanical damage; and

v) the secondary conductor terminates in a single overcurrent device rated or set at a value
not exceeding its ampacity; or

g) where the smaller conductor

i) s supplied by a circuit at not more than 750 V;

ii) is supplied from an overhead or underground circuit and is run overhead or underground
except where it enters a building;

iii) is installed in accordance with the requirements of Section 6; and
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2)

iv) terminates in service equipment in accordance with Section 6.
Notwithstanding Subrule 1), consumer’s service conductors shall be permitted to be protected by
an overcurrent device at the service equipment.

14-102 Ground fault protection (see Appendix B)

1)

2)

3)

4)

5)

6)

7)

8)

Ground fault protection shall be provided to de-energize all normally ungrounded conductors of a

faulted circuit that are downstream from the point or points marked with an asterisk in Diagram 3

in the event of a ground fault in those conductors as follows:

a) for circuits of solidly grounded systems rated more than 150 volts-to-ground, less than 750 V
phase-to-phase, and 1000 A or more; and

b) for circuits of solidly grounded systems rated 150 V or less to ground and 2000 A or more.

Except as permitted by Subrule 8), the maximum setting of the ground fault protection shall be

1200 A and the maximum time delay shall be 1 s for ground fault currents equal to or greater than

3000 A.

The ampere rating of the circuits referred to in Subrule 1) shall be considered to be

a) the rating of the largest fuse that can be installed in a fusible disconnecting device;

b) the highest trip setting for which the actual overcurrent device installed in a circuit breaker is
rated or can be adjusted; or

c) the ampacity of the main conductor feeding the devices located at points marked with an
asterisk in Item 2 of Diagram 3, in the case where no main disconnecting device is provided.

This protection shall be provided by

a) an overcurrent device that incorporates ground fault protection;

b) a ground fault tripping system consisting of a sensor(s), relay, and auxiliary tripping
mechanism; or

c) other means.

The sensor(s) referred to in Subrule 4) shall be

a) sensors that vectorially totalize the currents in all conductors of the circuit, including the
grounded circuit conductor, where one is provided, but excluding any current flowing in the
ground fault return current path;

b) sensors that sense ground fault current flowing from the fault to the supply end of the system
through the ground return path; or

c) acombination of these two types of sensors.

Sensors referred to in Subrule 5) a) shall be permitted to be installed at any point between the

supply transformer and the downstream side of the disconnecting means marked with an asterisk

in Diagram 3, but if located downstream from this disconnecting means, the sensors shall be placed

as close as practicable to its load terminals.

Sensors referred to in Subrule 5) b) shall be located on each connection between neutral and

ground; however, where the neutral is grounded both at the supply transformer and at the

switching centre, the sensor at the transformer shall not be required, provided that the maximum

pickup setting of the ground fault relay does not exceed 1000 A.

In ground fault schemes where two or more protective devices in series are used for ground fault

coordination, the upstream protective device settings shall be permitted to exceed those specified

in Subrule 2) where necessary to obtain the desired coordination, provided that the final

downstream ground fault protective device in each circuit required to be protected conforms to

the requirements of Subrule 2).

14-104 Rating of overcurrent devices (see Appendix B)

A 1)

The rating or setting of overcurrent devices shall not exceed the ampacity of the conductors that

they protect, except

a) where a fuse or circuit breaker having a rating or setting of the same value as the ampacity of
the conductor is not available, and the maximum calculated or known load is in accordance
with the Rules of Section 8, the ratings or settings given in Table 13 shall be permitted to be
used within the maximum value of 800 A;

b) in the case of equipment wire, flexible cord in sizes Nos. 16, 18, and 20 AWG copper, and
tinsel cord, which are considered protected by 15 A or 20 A overcurrent devices; or
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c) as provided for by other Rules of this Code.
2) Except as provided for by Subrule 1) c), the rating of overcurrent protection shall not exceed
a) 15 A for No. 14 AWG copper conductors;
b) 20 A for No. 12 AWG copper conductors;
c) 30 A for No. 10 AWG copper conductors;
d) 15 A for No. 12 AWG aluminum conductors; and
e) 25 A for No. 10 AWG aluminum conductors.

14-106 Location and grouping
Overcurrent devices shall be located in readily accessible places, except as provided for elsewhere in
this Code, and shall be grouped where practicable.

14-108 Enclosure of overcurrent devices (see Appendix B)

1) Overcurrent devices shall be enclosed in cut-out boxes or cabinets unless they form a part of an
assembly that affords equivalent protection, or unless mounted as part of switchboards,
panelboards, or controllers located in rooms or enclosures free from easily ignitable material and
dampness, and accessible only to authorized persons.

2) Operating handles of circuit breakers shall be made accessible without opening any door or cover
giving access to live parts.

14-110 Grouping of protective devices at distribution centre

1) Where the number of lighting branch circuits originating from a common enclosure exceeds
a) two, in a single-phase, 3-wire system; or
b) three, in a three-phase, 4-wire system,
overcurrent devices protecting such circuits shall be contained in a panelboard.

2) Where a panelboard is not required, and a fusible switch is used, all overcurrent devices shall have
the same rating.

3) For the purposes of this Rule, each ungrounded conductor of a multi-wire branch circuit shall be
counted as a separate circuit.

14-112 Overcurrent devices in parallel

1) Overcurrent devices shall not be connected in parallel in circuits of 750 V or less.

2) Notwithstanding Subrule 1), semiconductor fuses having interrupting ratings of 100 000 A and
more, 750 V and less, and circuit breakers rated 750 V and less shall be permitted to be connected
in parallel provided that they are factory assembled in parallel as a single unit.

14-114 Application of supplementary protectors (see Appendix B)
Supplementary overcurrent protection shall not be used as a substitute for branch circuit overcurrent
devices or in place of branch circuit protective devices specified in this Section.

Fuses

14-200 Time-delay and low-melting-point fuses

1) Plug and cartridge fuses of the low-melting-point types, including time-delay fuses that also have
low melting points, shall be marked so as to be readily distinguishable.

2) The marking referred to in Subrule 1) shall be the letter “P” for low-melting-point types that do not
have time-delay characteristics and the letter “D” for time-delay fuses.

14-202 Use of plug fuses

Plug fuses and fuseholders shall not be used in circuits exceeding 125 V between conductors, except in
circuits supplied from a system having a grounded neutral and having no conductor operating at more
than 150 volts-to-ground.

14-204 Non-interchangeable fuses (see Appendix B)

1) Where plug fuses are used in branch circuits, they shall be of such a type and installed so that they
are non-interchangeable with a fuse of larger rating.

2) Where any alterations or additions are made to an existing fusible panelboard, all the plug fuses in
the panelboard shall be made to comply with the requirements of Subrule 1), where practicable.
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14-206 Fuseholders for plug fuses
Fuseholders for plug fuses shall be of the so-called “covered” type where readily accessible to
unauthorized persons.

14-208 Rating of fuses

1) Plug fuses shall be rated at not more than 30 A.

2) Standard cartridge fuses shall not be used in capacities larger than 600 A or in circuits at more than
600 V.

3) The fuses referred to in Rule 14-212 b), c), and d) that are used in circuits rated at 750 V or less are
not limited in current rating.

4) Fuses for use in circuits of more than 750 V are not limited in current or voltage rating.

14-210 Fuses and fuseholders
Only fuses and fuseholders of proper rating shall be used, and no bridging or short-circuiting of either
component shall be permitted.

14-212 Use of fuses (see Appendix B)

Class C, CA, CB, CC, G, H, J, K, L, R, T, HRCI-MISC, and HRCII-MISC fuses shall be permitted to be used as

follows:

a) Class H fuses, where a standard interrupting rating of 10 000 A symmetrical or less is required;

b) Class CA, CB, CC, G, J, K, L, R, T, or HRCI-MISC, which have a higher interrupting rating, shall be
permitted to be used instead of Class H fuses;

c) Class C and HRCII-MISC fuses shall be permitted to be used for overcurrent protection only where
circuit overload protection is provided by other means; and

d) Class C and HRCII-MISC fuses shall be permitted to be used in those applications where this Code
permits the installation of fuses greater than the ampere rating of the load, provided that the
rating of the Class C or HRCII-MISC fuses does not exceed 85% of the maximum permitted rating.

Circuit breakers

14-300 Circuit breakers, general

1) Circuit breakers shall be of the trip-free type.

2) Indications shall be provided at the circuit breaker and at the point of operation to show whether
the circuit breaker is open or closed.

14-302 Construction of circuit breakers (see Appendix B)
Where circuit breakers are provided for the protection of apparatus or ungrounded conductors, or both,
they shall open the circuit in all ungrounded conductors by the manual operation of a single handle and
by the action of overcurrent, except
a) where single-pole circuit breakers are permitted by Rule 14-010 b); or
b) in branch circuits derived from a 3-wire grounded neutral system, two single-pole manually
operable circuit breakers shall be permitted to be used instead of a 2-pole circuit breaker, provided
that
i)  their handles are interlocked with a device as provided by the manufacturer so that all
ungrounded conductors will be opened by the manual operation of any handle; and
ii) each circuit breaker has voltage ratings not less than that of the multi-wire branch circuit.

14-304 Non-tamperable circuit breakers

Branch circuit breakers, unless accessible only to authorized persons, shall be designed so that any
alteration by the user of either tripping current or time will be difficult.

14-306 Tripping elements for circuit breakers

Circuit breakers shall be equipped with tripping elements as specified in Table 25.

14-308 Battery control power for circuit breakers
1) When power for operating the overcurrent element of a circuit breaker is derived from a battery,
the battery voltage shall be continuously monitored.
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2) If the battery voltage drops to a value insufficient to operate the circuit breaker overcurrent
element
a) the circuit breaker shall automatically trip; or
b) an alarm shall operate continuously until the battery voltage is restored.

3) A suitable warning notice shall be placed on or adjacent to the circuit breaker indicating that
battery control power must be available before the circuit breaker is closed.

Control devices

General

14-400 Rating of control devices

Control devices shall have ratings suitable for the connected load of the circuits that they control and,
with the exception of isolating switches, shall be capable of safely establishing and interrupting such
loads.

14-402 Disconnecting means required for fused circuits (see Appendix B)

Circuits protected by fuses shall be equipped with disconnecting means, integral with or adjacent to the

fuseholders, whereby all live parts for mounting fuses can be readily and safely made dead; however,

such disconnecting means shall be permitted to be omitted in any one of the following cases:

a) instrument and control circuits on switchboards where the voltage does not exceed 250 V;

b) primary circuits of voltage transformers having a primary voltage of 750 V or less, on switchboards;
and

c) acircuit having only one ungrounded conductor where a plug fuse is used.

14-404 Control devices ahead of overcurrent devices

Control devices used in combination with overcurrent devices or overload devices for the control of
circuits or apparatus shall be connected so that the overcurrent or overload devices will be dead when
the control device is in the open position, except where this is impracticable.

14-406 Location of control devices

1) Control devices, with the exception of isolating switches, shall be readily accessible.

2) Remotely controlled devices shall be considered to be readily accessible if the means of controlling
them are readily accessible.

14-408 Indication of control device positions
Manually operable control devices shall indicate the ON and OFF positions, unless the application of the
devices makes this requirement unnecessary.

14-410 Enclosure of control devices

Control devices, unless they are located or guarded in a way that renders them inaccessible to
unauthorized persons and prevents fire hazards, shall have all current-carrying parts in enclosures of
metal or other fire-resisting material.

14-412 Grouping of control devices
Control devices controlling feeders and branch circuits shall be grouped where practicable.

14-414 Connection to different circuits
1) Where electrical equipment is supplied by two or more different transformers or other different
sources of voltage, then
a) asingle disconnecting means that will effectively isolate all ungrounded conductors supplying
the equipment shall be provided integral with or adjacent to the equipment; or
b) each supply circuit shall be provided with a disconnecting means integral with or adjacent to
the equipment, and the disconnecting means shall be grouped together.
2) Notwithstanding Subrule 1), disconnecting means integral with or adjacent to equipment need not
be provided for control circuits originating beyond the equipment and not exceeding
150 volts-to-ground, provided that all associated bare live parts are protected against inadvertent
contact by means of barriers.
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3) Where multiple disconnecting means as in Subrule 1) b) are provided, suitable warning signs shall
be placed on or adjacent to each disconnecting means so that all of the disconnecting means must
be opened to ensure complete de-energization of the equipment.

4) Where barriers are used as required in Subrule 2), a suitable warning sign shall be placed on or
adjacent to the equipment, or on the barriers, indicating that there is more than one source of
supply to the equipment.

14-416 Control devices used only for switching
Except as permitted by other Rules in this Code, control devices that perform only switching functions
shall disconnect all ungrounded conductors of the controlled circuit when in the OFF position.

Switches

14-500 Operation of switches

Knife switches and other control devices, unless located or guarded in a way that renders them
inaccessible to unauthorized persons, shall be constructed so that they can be switched to the OFF
position without exposing live parts.

14-502 Mounting of knife switches

1) Single-throw knife switches shall be mounted with their bases in a vertical plane.

2) Single-throw knife switches shall be mounted so that gravity will not tend to close them.

3) Double-throw knife switches shall be permitted to be mounted so that the throw will be either
vertical or horizontal but, if the throw is vertical, a positive locking device or stop shall be provided
to ensure that the blades remain in the open position when so set, unless the switch is not
intended to be left in the open position.

14-504 Maximum rating of switches
Unless of special design, knife switches rated at more than 600 A at 750 V or less shall be used only as
isolating switches.

14-506 Connection of switches

Manual single-throw switches, circuit breakers, or magnetic switches shall be connected so that the

blades or moving contacts will be dead when the device is in the open position, except that the

following need not comply:

a) branch-circuit breakers that have all live parts other than terminals sealed and that are constructed
so that the line and load connections can be interchanged;

b) switchgear that is provided for sectionalizing purposes and has a suitable caution notice attached
to the assembly;

c) switches that are immersed in a liquid and have a suitable caution notice attached to the outside
of the enclosure;

d) switches that are designed so that all live parts are inaccessible when the device is in the open
position; and

e) magnetic switches, when preceded by a circuit breaker or manual switch that is located in the
same enclosure or immediately adjacent and is marked to indicate that it controls the circuit to the
magnetic switch, unless this is obvious.

14-508 Rating of general-use ac/dc switches (see Appendix B)
AC/DC switches shall be rated as follows:
a) for non-inductive loads other than tungsten-filament lamps, switches shall have an ampere rating
not less than the ampere rating of the load;
b) for tungsten-filament lamp loads, and for combined tungsten-filament and non-inductive loads,
switches shall be “T” rated, except where
i)  the switches are used in branch circuit wiring systems in dwelling units; in private hospital or
hotel rooms; or in similar locations, but not in public rooms or places of assembly;
ii) the switch controls permanently connected luminaires or lighting outlets in one room only, or
in one continuous hallway where luminaires may be located at different levels or in attics or
basements not used for assembly purposes; and

March 2024 © 2024 Canadian Standards Association 163



Section 14
CSA C22.1:24 Protection and control

iii) the switch is rated at not less than 10 A, 125 V; 5 A, 250 V; or for the four-way types, 5 A,
125V; 2 A, 250 V;
c) canopy switches controlling a tungsten-filament lamp load shall be “T” rated or shall have an
ampere rating at least three times the ampere rating of the load; and
d) forinductive loads, switches shall have an ampere rating of twice the ampere rating of the load.

14-510 Use and rating of manually operated general-use ac switches (see Appendix B)

1) Manually operated general-use switches intended for ac systems shall have an ampere rating not
less than the current rating of the load when they are installed in branch circuits supplying
a) tungsten-filament lamp loads at 120 V maximum;
b) non-inductive loads; or
c) inductive loads at not less than 75% power factor lag.

2) The current rating of the switches shall be not less than 15 A in conjunction with a voltage rating of
120 or 277 V.

3) Switches shall be adapted for mounting in flush-device boxes, surface-type boxes, or special boxes
or have complete self-enclosures.

14-512 Manually operated general-use 347 V ac switches (see Appendix B)

1) Manually operated general-use 347 V ac switches shall be used only for the control of non-
inductive loads other than tungsten-filament lamps and for inductive loads where the power factor
is not less than 75% lagging.

2) The current rating of the switches shall be not less than 15 A in conjunction with a voltage rating of
347 V.

3) The switches designed for mounting in boxes shall not be readily interchangeable with the switches
referred to in Rules 14-508 and 14-510.

14-514 Manually operated switches in circuits exceeding 300 volts-to-ground

When controlling circuits exceeding 300 volts-to-ground, the switches referred to in Rules 14-508
and 14-512 shall not be ganged or grouped in the same enclosure unless the enclosure provides
permanently installed barriers.

Protection and control of miscellaneous apparatus

14-600 Protection of receptacles
Receptacles shall not be connected to a branch circuit having overcurrent protection rated or set at
more than the ampere rating of the receptacle, except as permitted by other Sections of this Code.

14-602 Additional control devices not necessary

Portable appliances need not be equipped with additional control devices where the appliances are

a) rated at not more than 1500 W; and

b) provided with cord connectors, attachment plugs, or other means by which they can be
disconnected readily from the circuits.

14-604 Outlet control from more than one point
Where switches are used to control an outlet or outlets from more than one point, the switches shall be
connected so that all switching is done only in the ungrounded circuit conductor.

14-606 Panelboard overcurrent protection

1) Except for panelboards where more than 90% of the overcurrent devices supply feeders or motor
branch circuits, every panelboard shall be protected on the supply side by overcurrent devices
having a rating not greater than that of the panelboard.

2) The overcurrent protection required by Subrule 1) shall be permitted to be in the primary of a
transformer supplying the panelboard, provided that the panelboard rating in amperes is not less
than the overcurrent rating in amperes multiplied by the ratio of the primary to the secondary
voltage.

14-608 Remote control circuits
Remote control circuits of remotely controlled apparatus shall be arranged so that they can be
conveniently disconnected from their source of supply at the controller, but as an alternative the
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disconnecting of the apparatus from the supply circuit shall be permitted to be arranged so that it also
disconnects the remote control circuit from the supply circuit.

14-610 Protection of circuits supplying cycling loads

Where fuses protect circuits in which more than 50% of the circuit rating is a cycling load, such as
thermostatically controlled electric space heaters, clothes dryers, or water heaters, they shall be time-
delay or low-melting-point fuses of the type referred to in Rule 14-200 or fuses as referred to in

Rule 14-212 b); however, in dwelling units, the fuses referred to in Rule 14-212 b) shall have the same
low-melting-point characteristics as those referred to in Rule 14-200.

14-612 Transfer equipment for standby power systems
Transfer equipment for standby power systems shall prevent the inadvertent interconnection of normal
and standby sources of supply in any operation of the transfer equipment.

Solid-state devices

14-700 Restriction of use
Solid-state devices shall not be used as isolating switches or as disconnecting means.

14-702 Disconnecting means required

1) Supplementary disconnecting means shall be provided where failure of or leakage through a solid-
state device could result in transfer of energy between two or more power sources.

2) The disconnecting means referred to in Subrule 1) shall be connected into the circuit in such a way
that, when opened, it will prevent transfer of energy between the different power sources, and
shall be
a) provided as an integral part of the solid-state device; or
b) installed as close as practicable to, and in sight of, the solid-state device.

14-704 Warning notices required

Suitable warning notices shall be placed

a) on the supplementary disconnecting means required by Rule 14-702 so that
i)  this disconnecting means shall be opened in the event of a failure of any of the power sources

or in the event of servicing of any component in the circuits of the other power sources; and

ii) both line and load terminals may be energized when the disconnecting means is open; and

b) on all other upstream disconnecting means so that an alternative power source(s) exists in the
circuit and that the supplementary disconnecting means must also be opened to prevent the
possibility of feedback from the alternative source(s).
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Section 16 — Class 1 and Class 2 circuits

General

16-000 Scope (see Appendix B)
1) This Section applies to
a) Class 1 and Class 2 remote control circuits;
b) Class 1 and Class 2 signal circuits;
c) Class 1 extra-low-voltage power circuits;
d) Class 2 low-energy power circuits; and
e) Class 2 power and data communication circuits connecting power sourcing equipment and
powered devices.
2) This Section does not apply to
a) communication circuits as specified in Section 60; and
b) circuits forming an integral part of a device.

16-002 C(Classifications

Circuits covered by this Section are that portion of the wiring system between the load side of the

overcurrent device or the power-limited supply and all connected equipment, and shall be classified as

follows:

a) Class 1 — circuits that are supplied from sources having limitations in accordance with Rule 16-100;
and

b) Class 2 — circuits that are supplied from sources having limitations in accordance with Rule 16-200.

16-004 Class 1 extra-low-voltage power circuits

Circuits that are neither remote control circuits nor signal circuits but that operate at not more than
30 V, where the current is not limited in accordance with Rule 16-200 and that are supplied from a
transformer or other device restricted in its rated output to 1000 VeA, shall be classed as extra-low-
voltage power circuits and shall be considered Class 1 circuits.

16-006 Class 2 low-energy power circuits

Circuits that are neither remote control circuits nor signal circuits but in which the current is limited in
accordance with Rule 16-200 shall be classed as low-energy power circuits and shall be considered
Class 2 circuits.

16-008 Hazardous locations
Where the circuits or apparatus within the scope of this Section are installed in hazardous locations,
they shall also comply with the applicable Rules of Section 18.

16-010 Circuits to safety control devices
Where the failure to operate of a remote control circuit to a safety control device will introduce a direct
fire or life hazard, the remote control circuit shall be deemed to be a Class 1 circuit.

16-012 Circuits in communication cables

1) Class 1 circuits shall not be run in the same cable with communication circuits.

2) Class 2 remote control and signal circuits or their parts that use conductors in a cable assembly
with other insulated conductors forming parts of communication circuits are, for the purposes of
this Code, deemed to be communication circuits and shall conform to the applicable Rules of
Section 60.

3) Class 2 power and data communication circuits shall comply with Rules 16-300 to 16-350.

Class 1 circuits

16-100 Limitations of Class 1 circuits

1) Class 1 extra-low-voltage power circuits shall be supplied from a source having a rated output of
not more than 30 V and 1000 VeA.
2) Class 1 remote control and signal circuits shall be supplied by a source not exceeding 600 V.
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16-102 Methods of installation for Class 1 circuits

The equipment and insulated conductors of Class 1 circuits shall be installed in accordance with the
requirements of other appropriate Sections of this Code, except as provided for in Rules 16-104 to
16-118.

16-104 Overcurrent protection of Class 1 circuits
1) Insulated conductors of Class 1 circuits shall be protected against overcurrent in accordance with
Section 14 of this Code, except
a) where other Rules of this Code specifically permit or require other overcurrent protection; or
b) where the insulated conductors are of No. 18 or No. 16 AWG copper and extend beyond the
equipment enclosure, they shall be protected by overcurrent devices rated at a maximum of
5 A and 10 A, respectively.
2) Where overcurrent protection is installed at the secondary terminals of the transformer and the
transformer is suitably enclosed, overcurrent protection shall not be required on the primary side
other than the normal overcurrent protection of the branch circuit supplying the transformer.

16-106 Location of overcurrent devices in Class 1 circuits

1) In Class 1 circuits, the overcurrent devices shall be located at the point where the conductor to be
protected receives its supply.

2) The overcurrent device shall be permitted to be an integral part of the power supply.

16-108 Class 1 extra-low-voltage power circuit sources including transformers

To comply with the 1000 VeA limitation, Class 1 extra-low-voltage power circuit sources including
transformers shall not exceed a maximum power output of 2500 VeA, and the product of the maximum
current and maximum voltage shall not exceed 10 000 VeA with the overcurrent protection bypassed.

16-110 Conductor material and sizes
1) Insulated conductors smaller than No. 14 AWG copper shall be permitted to be used in Class 1
circuits if
a) installed in a raceway;
b) installed as a cable assembly; or
c) within a flexible cord in accordance with Rule 12-402.
2) Subject to the conditions specified in Subrule 1), insulated conductors shall be not smaller than
a) No. 16 AWG for individual insulated conductors pulled in raceways;
b) No. 18 AWG for individual insulated conductors laid in raceways; and
¢) No. 18 AWG for an integral assembly of two or more insulated conductors.

16-112 Insulated conductors for Class 1 wiring

1) Where insulated conductors larger than No. 16 AWG copper are used in a Class 1 circuit, they shall
be of any type selected in accordance with Rule 12-102 3).

2) Where insulated conductors of No. 18 or No. 16 AWG copper are used in a Class 1 circuit, they
shall be equipment wire of the type suitable for such use as selected in accordance with
Rule 12-122 1).

16-114 Insulated conductors of different circuits in the same enclosure, cable, or raceway

1) Different Class 1 circuits shall be permitted to occupy the same enclosure, cable, or raceway
without regard to whether the individual circuits are ac or dc, provided that all conductors are
insulated for the maximum voltage of any conductor in the enclosure, cable, or raceway.

2) Insulated power circuits and insulated conductors of Class 1 circuits shall not be permitted in the
same enclosure, cable, or raceway except when they are connected to the same equipment, and
all the conductors are insulated for the maximum voltage of any conductor in the enclosure, cable,
or raceway.

16-116 Mechanical protection of remote control circuits

Where mechanical damage to a remote control circuit would result in a hazardous condition as outlined
in Rule 16-010, all insulated conductors of such remote control circuits shall be installed in conduit or
electrical metallic tubing or be otherwise suitably protected from mechanical damage or other harmful
conditions such as moisture, excessive heat, or corrosive action.
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16-118 Class 1 circuits extending aerially beyond a building
Class 1 circuits that extend aerially beyond a building shall comply with Rules 12-300 to 12-318.

Class 2 circuits

16-200 Limitations of Class 2 circuits (see Appendix B)
1) Class 2 circuits, depending on the voltage, shall have the current limited as follows:
a) 0to 20V — circuits in which the open-circuit voltage does not exceed 20 V shall have an
overcurrent protection rating not exceeding 5 A, except that overcurrent protection shall not
be required where the current is supplied from
i)  primary batteries that under short-circuit will not supply a current exceeding 7.5 A after
1 min;

ii) atransformer or other power supply device having a Class 2 output; or

iii) a device having characteristics that, under normal operating conditions or under fault
conditions, limits the output current to a value not exceeding 5 A and the output volt
amperes to a value not exceeding 5 A multiplied by the open-circuit voltage;
b) over 20 V but not exceeding 30 V — circuits in which the open-circuit voltage exceeds 20 V
but does not exceed 30 V shall have an overcurrent protection rating in amperes not
exceeding 100 VeA divided by the open-circuit voltage, except that the overcurrent protection
shall not be required where the current is supplied from
i)  primary batteries that under short-circuit will not supply a current exceeding 5 A after
1 min;

ii) atransformer or other power supply device having a Class 2 output; or

iii) a device having characteristics that, under normal operating conditions or under fault
conditions, limit the output current to a value in amperes not exceeding 100 VeA divided
by the open-circuit voltage;

c) over 30V but not exceeding 60 V — circuits in which the open-circuit voltage exceeds 30 V
but does not exceed 60 V shall have an overcurrent protection rating in amperes not
exceeding 100 VeA divided by the open-circuit voltage, except that the overcurrent protection
shall not be required where the current is supplied from
i)  atransformer or other power supply device having a Class 2 output; or
ii) a device having characteristics that, under normal operating conditions or under fault

conditions, limit the output current to a value in amperes not exceeding 100 VeA divided
by the open-circuit voltage;

d) over 60V but not exceeding 150 V — circuits in which the open-circuit voltage exceeds 60 V
but does not exceed 150 V shall have an overcurrent protection rating in amperes not
exceeding 100 VeA divided by the open-circuit voltage, and in addition shall be equipped with
current-limiting means other than overcurrent protection that, under normal operating
conditions or under fault conditions, limit the output current to a value in amperes not
exceeding 100 VeA divided by the open-circuit voltage.

2) A device having energy-limiting characteristics shall be permitted to consist of a series resistor of
suitable rating or other similar device.

3) A Class 2 power supply shall not be connected in series or parallel with another Class 2 power
source.

4) A device having a Class 2 output shall be permitted for use as a device having energy-limiting
characteristics, provided that it is marked as being suitable for the purpose.

16-202 Methods of installation on the supply side of overcurrent protection, transformers,

or devices having Class 2 outputs

1) In Class 2 circuits, the insulated conductors and equipment on the supply side of overcurrent
protection, transformers, or devices having Class 2 outputs shall be installed in accordance with the
requirements of other appropriate Sections of this Code.

2) Transformers or other devices having Class 2 outputs shall be protected on the supply side by an
overcurrent device with a rating or setting not exceeding 20 A.
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16-204 Marking

A Class 2 power supply unit shall have permanent markings that are readily visible after installation to
indicate

a) the class of supply and its electrical rating; and

b) suitability for wet locations when intended for wet locations.

16-206 Overcurrent protection for Class 2 circuits

1) Overcurrent protection of different ratings shall not be of an interchangeable type.

2) The overcurrent protection shall be permitted to be an integral part of a transformer or other
power supply device.

16-208 Location of overcurrent devices
Overcurrent devices shall be located at the point where the insulated conductors to be protected
receive their supply.

16-210 Conductors and cables for Class 2 circuit wiring (see Appendix B)
1) Insulated conductors for use in Class 2 circuits shall be of the type suitable for the application as
selected in accordance with Rule 12-102 3) except that where insulated conductors smaller than
No. 14 AWG are permitted, equipment wire Types REW, SEW-1, SEWF-1, TEW, and TEWN shall be
permitted, provided that the equipment wires are installed in raceways.
2) Type ELC cables shall be limited in use to
a) Class 2 circuits operating at 30 V or less;
b) dwelling units in buildings of combustible construction;
c) dry locations; and
d) where concealed or exposed, locations where the cables are not subject to mechanical
damage.
3) Type ELC cables shall not be permitted for the wiring of heating control circuits or fire safety
circuits such as fire alarm or smoke alarm devices.
4) Conductors shall be of copper and shall not be smaller than
a) No. 16 AWG for individual insulated conductors pulled into raceways;
b) No. 19 AWG for individual insulated conductors laid in raceways;
c) No. 19 AWG for an integral assembly of two or more insulated conductors;
d) No. 22 AWG for an integral assembly of four or more insulated conductors;
e) No. 24 AWG for an integral assembly of six or more insulated conductors; and
f)  No. 26 AWG for an integral assembly of ten or more insulated conductors.
5) Notwithstanding Subrule 4) d), Type ELC copper insulated conductors shall be permitted in an
integral assembly of two or more conductors where the conductors are not pulled into raceways.
6) The maximum allowable current shall be as listed in Table 57 for sizes No. 16 AWG and smaller, but
in no case shall exceed the current limitations of Rule 16-200.
7) Notwithstanding Subrules 4) and 6), eight-conductor cables for Class 2 power and data
communication circuits shall be permitted for use in accordance with Table 60.

16-212 Separation of Class 2 circuits from other circuits
1) Insulated conductors and cables of Class 2 circuits shall be separated at least 50 mm from insulated
conductors of electric lighting, power, or Class 1 circuits operating at 300 V or less, and at least
600 mm from insulated conductors of electric lighting, power, or Class 1 circuits operating at more
than 300 V, unless effective separation is afforded by use of
a) metal raceways for the Class 2 circuits or for the electric lighting, power, or Class 1 circuits,
subject to the metal raceway being bonded to ground;
b) metal-sheathed or armoured cable for the electric lighting, power, or Class 1 circuits, subject
to the sheath or armour being bonded to ground;
c) non-metallic-sheathed cable for electric lighting, power, or Class 1 circuits operating at 300 V
or less; or
d) non-metallic conduit, electrical non-metallic tubing, insulated tubing, or the equivalent, for
electric lighting, power, or Class 1 circuits.
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2) Where electric lighting or power conductors are bare, all Class 2 circuit insulated conductors and
cables in the same room or space shall be enclosed in a metal raceway that is bonded to ground,
and no opening, such as an outlet box, shall be permitted to be located within 2 m of the bare
conductors if up to and including 15 kV or within 3 m of bare conductors above 15 kV.

3) Unless the insulated conductors and cables of Class 2 circuits are separated from the insulated
conductors of electric lighting, power, or Class 1 circuits by an acceptable barrier, the insulated
conductors and cables in Class 2 circuits shall not be placed in any raceway, compartment, outlet
box, junction box, or similar fitting with the insulated conductors of electric lighting, power, or
Class 1 circuits.

4) Subrule 3) shall not apply where insulated conductors of a power circuit are in the raceway,
compartment, outlet box, junction box, or similar fitting for the sole purpose of supplying power to
the Class 2 circuits, and all conductors are insulated for the maximum voltage of any insulated
conductor in the enclosure, cable, or raceway, except that no Class 2 insulated conductors or
cables installed in a raceway, compartment, outlet box, junction box, or similar fitting with such
insulated conductors of a power circuit shall show a green-coloured insulation, unless the Class 2
insulated conductor is completely contained within a jacketed cable throughout the length that is
present in such a raceway or enclosure.

5) Notwithstanding Subrule 3), electric lighting, power, and Class 1 circuit conductors shall be
permitted to be used in a cable that contains Class 2 circuit conductors, provided that the cable is
marked as being suitable for applications of Class 2 circuit conductors that are
a) intended for the supply or control, or both, of remote devices associated with the non-Class 2

conductors; and
b) insulated for the maximum voltage of any conductor in the cable.

16-214 Insulated conductors of different Class 2 circuits in the same cable, enclosure, or
raceway

Insulated conductors of two or more Class 2 circuits shall be permitted within the same cable,
enclosure, or raceway, provided that all the insulated conductors in the cable, enclosure, or raceway are
insulated for the maximum voltage of any conductor.

16-216 Penetration of a fire separation
Insulated conductors and cables of a Class 2 circuit extending through a fire separation shall be installed
so as to limit fire spread in accordance with Rule 2-128.

16-218 Conductors in vertical shafts and hoistways
Class 2 insulated conductors and cables installed in a vertical shaft or hoistway shall meet the
requirements of Rules 2-128 and 2-130.

16-220 Conductors, cables, and equipment for Class 2 circuits in ducts and plenum
chambers

Insulated conductors, cables, and equipment for Class 2 circuits shall not be placed in ducts or plenum
chambers except as permitted by Rules 2-130 and 12-010.

16-222 Equipment located on the load side of overcurrent protection, transformers, or

devices having Class 2 outputs (see Appendix B)

1) Equipment located on the load side of overcurrent protection, transformers, or devices having
Class 2 outputs shall
a) for Class 2 circuits operating at not more than 42.4 V peak, be acceptable for the particular

application; and
b) for Class 2 circuits operating at more than 42.4 V peak, comply with Rule 2-024 1).

2) Notwithstanding Subrule 1) a), lighting products, medical electrical equipment, equipment for
hazardous locations, thermostats incorporating heat anticipators, and the field-installed insulated
conductors and cables connected to these products shall comply with Rule 2-024 1).

3) The operating voltage of the equipment referred to in Subrule 1) shall not exceed
a) for dry or damp locations

i) 30V rms for sinusoidal ac;
i) 42.4V peak for other waveforms (nonsinusoidal ac);
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iii) 60 V continuous dc; and

iv) 24.8V peak for interrupted dc (square wave dc at a rate of 10 to 200 Hz); and
b) for wet locations (not including immersion)

i) 15V rms for sinusoidal ac;

ii) 21.2V peak for nonsinusoidal ac;

iii) 30V for continuous dc; and

iv) 12.4V peak for interrupted dc (square wave dc at a rate of 10 to 200 Hz).

16-224 C(Class 2 circuits extending beyond a building

Where cables or conductors of Class 2 circuits extend beyond a building and are run in such a manner
as to be subject to accidental contact with lighting or power conductors operating at a voltage
exceeding 300 V between conductors, the cables or conductors of the Class 2 circuits shall also meet the
requirements of Section 60.

16-226 Underground installations

1) Underground installations of Class 2 circuits shall be installed in accordance with Rule 12-012.

2) Direct buried Class 2 circuits shall maintain a minimum horizontal separation of 300 mm from
other underground systems except when installed in accordance with Subrule 3).

3) Direct buried Class 2 circuits shall be permitted to be placed at random separation in a common
trench with power circuits that are for the sole purpose of supplying power to the Class 2 circuits,
provided that
a) the Class 2 circuit is in a metal-sheathed cable, with the sheath bonded to ground;

b) the power circuit operates at 1000 V or less; and
c) all cables are insulated for the maximum voltage of any cable in the trench.

Class 2 power and data communication circuits

16-300 Scope (see Appendix B)
Rules 16-300 to 16-350 apply to Class 2 power and data communication circuits.

16-310 Special terminology (see Appendix B)
In this Subsection, the following definitions shall apply:

Cable bundle — two or more cables that are tied together or in contact with one another in a closely
packed configuration.

Class 2 power and data communication circuit — a Class 2 circuit in which the conductors transmit
power or data, or both.

Power sourcing equipment — equipment that supplies power to powered devices and that may be
capable of communicating data.

Powered device — equipment supplied with power from power sourcing equipment and that may be
capable of communicating data.

16-320 Equipment output limitations
A Class 2 power and data communication circuit shall be supplied from power sourcing equipment with
an output limited to 100 VeA and 60 V dc.

16-330 Cables and conductor ampacity (see Appendix B)
1) Conductors for Class 2 power and data communication circuits shall be suitable for the application
in accordance with Rule 12-102 3).
2)  Where communication cable marked with the suffix “-LP” is used
a) the maximum current that each insulated conductor is permitted to carry shall be limited to
the current rating marked on the cable; and
b) ampacities for conductors smaller than No. 26 AWG, or for conductors in cable bundles of a
length of 1 m or more, and of more than 192 cables, shall be permitted to be determined by a
qualified person, as recognized by the regulatory authority having jurisdiction, provided that a
deviation has been allowed in accordance with Rule 2-030.
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3)

4)
5)

6)

7)

8)

9)

Where communication cable not marked with the suffix “-LP” is used
a) the maximum current that each insulated conductor shall be permitted to carry shall be as
specified in Table 60, based on
i)  the size of the conductor;
ii) the cable temperature rating;
iii) the number of cables in a cable bundle in contact with each other of a length of 1 m or
more; and
iv) the smallest conductor size and lowest temperature rating of any cable in the cable
bundle of a length of 1 m or more;
b) not more than 192 cables shall be permitted to be bundled together for a length of 1 m or
more; and
c¢) where not more than four conductors in each cable are used to transmit power, the maximum
current that each conductor shall be permitted to carry shall be permitted to be calculated by
multiplying the values listed in Table 60 multiplied by 1.4.
The maximum current permitted in a Class 2 power and data communication circuit shall not
exceed the rating of the connectors or components used in the circuit.
The correction factors of Table 5A shall apply where Class 2 power and data communication circuit
cables are installed in an ambient temperature exceeding 30 °C.
Notwithstanding Rule 8-102 1), for Class 2 power and data communication circuits, the circuit
length shall ensure that the voltage at the point of utilization is within the rating or voltage
tolerance of the connected powered device(s).
Where more than one cable bundle is installed in a ventilated and ladder-type cable tray, cable
bundles of a length of 1 m or more shall be spaced at not less than 25 mm.
Notwithstanding Subrules 2) and 3), cables for Class 2 power and data communication circuits shall
not be required to comply with the cable bundling requirements where
a) the rating of each output circuit supplied by power sourcing equipment cannot exceed 0.3 A
to any load conductor; and
b) the cables haves a minimum conductor size of No. 24 AWG.
Where the maximum conductor termination temperature for equipment is not marked, it shall be
considered to be 60 °C.

16-340 Wiring method (see Appendix B)

1)
2)
3)

4)

Conductors for Class 2 power and data communication circuits shall be used only when such
conductors are part of a common cable assembly marked as being suitable for the application.
Conductors for Class 2 power and data communication circuits extending beyond a building shall
be installed in accordance with Rule 16-224.

Underground installations of conductors for Class 2 power and data communication circuits shall
comply with Rule 12-012.

Conductors for a Class 2 power and data communication circuit shall not be connected in series or
parallel with other conductors for Class 2 power and data communication circuits.

16-350 Marking
Markings to indicate the class of supply and the electrical rating of power sourcing equipment shall be
permanent and readily visible for inspection after installation.
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Section 18 — Hazardous locations

Scope and introduction

18-000 Scope (see Appendices B and ])

1) This Section applies to locations in which electrical equipment and wiring are subject to the
conditions indicated by the following classifications.

2) This Section supplements or amends the general requirements of this Code.

3) For additions, modifications, renovations to, or operation and maintenance of existing facilities
employing the Division system of classification, the continued use of the Division system of
classification shall be permitted.

4) Where the Division system of classification is used as permitted by Subrule 3), Annexes J18 and J20
of Appendix J shall apply.

18-002 Special terminology (see Appendix B)
In this Section, the following definitions shall apply:

Cable gland — a device or combination of devices intended to provide a means of entry for a cable or
flexible cord into an enclosure situated in a hazardous location and that also provides strain relief and
shall be permitted to provide sealing characteristics where required, either by an integral means or
when combined with a separate sealing fitting.

Degree of protection — the measures applied to the enclosures of electrical apparatus to ensure

a) the protection of persons against contact with live or moving parts inside the enclosure and
protection of apparatus against the ingress of solid foreign bodies; and

b) the protection of apparatus against ingress of liquids.

Descriptive system document (see Appendix F) — a document in which the items of electrical
apparatus, their electrical parameters, and those of the interconnecting wiring are specified.

Dust — generic term including both combustible dust and combustible flyings.

Combustible dust — dust particles that are 500 um or smaller (material passing a No. 35 standard
sieve as defined in ASTM E11) and present a fire or explosion hazard when dispersed and ignited in
air.

Conductive dust — combustible metal dust.
Non-conductive dust — combustible dust other than combustible metal dust.

Combustible flyings — solid particles, including fibres, greater than 500 um in nominal size that
may be suspended in air and can settle out of the atmosphere under their own weight.

Dust-protected enclosure — an enclosure where the ingress of dust is not totally excluded, but where
dust is unlikely to enter in sufficient quantity to interfere with the safe operation of the equipment and
does not accumulate within the enclosure where it is liable to cause an ignition hazard.

Equipment protection level (EPL) — the level of protection assigned to equipment based on its
likelihood of becoming a source of ignition and distinguishing the differences between explosive gas
atmospheres, explosive dust atmospheres, and the explosive atmospheres in mines susceptible to
firedamp.

EPL Da — equipment for explosive dust atmospheres, having a “very high” level of protection, that
is not a source of ignition in normal operation, during expected malfunctions, or during rare
malfunctions.

EPL Db — equipment for explosive dust atmospheres, having a “high” level of protection, that is not
a source of ignition in normal operation or during expected malfunctions.
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EPL Dc — equipment for explosive dust atmospheres, having an “enhanced” level of protection,
that is not a source of ignition in normal operation and may have some additional protection to
ensure that it remains inactive as an ignition source in the case of regular, expected occurrences
(e.g., failure of a lamp).

EPL Ga — equipment for explosive gas atmospheres, having a “very high” level of protection, that is
not a source of ignition in normal operation, during expected malfunctions, or during rare
malfunctions.

EPL Gb — equipment for explosive gas atmospheres, having a “high” level of protection, that is not
a source of ignition in normal operation or during expected malfunctions.

EPL Gc — equipment for explosive gas atmospheres, having an “enhanced” level of protection, that
is not a source of ignition in normal operation and that may have some additional protection to
ensure that it remains inactive as an ignition source in the case of regular, expected occurrences
(e.g., failure of a lamp).

Explosive atmosphere — a mixture with air, under atmospheric conditions, of flammable substances in
the form of gas, vapour, dust, fibres, or flyings that, after ignition, permits self-sustaining propagation.

Explosive dust atmosphere — a mixture with air, under atmospheric conditions, of flammable
substances in the form of dust, fibres, or flyings that, after ignition, permits self-sustaining propagation.

Explosive gas atmosphere — a mixture with air, under atmospheric conditions, of flammable
substances in the form of gas or vapour that, after ignition, permits self-sustaining flame propagation.

Flammable limits — the lower and upper percentage by volume of concentration of flammable gas or
vapour in air that will form an ignitable mixture.

LFL — lower flammable limit.

UFL — upper flammable limit.
Fluid — a substance in the form of gas, vapour, or liquid.
Hazardous location — see Location in Section 0.
Hazardous location cable — a cable that bears an “HL” marking.

Intrinsically safe circuit — a circuit in which any spark or thermal effect produced under prescribed
conditions, which include normal operation and specified fault conditions, is not capable of causing
ignition of a given explosive atmosphere.

Intrinsically safe electrical system — an assembly of interconnected items of electrical equipment,
described in a descriptive system document, in which the circuits or parts of circuits intended to be
used in a hazardous location are intrinsically safe.

Non-incendive circuit — a circuit in which any spark or thermal effect that might occur under normal
operating conditions or due to opening, shorting, or grounding of field wiring is incapable of causing an
ignition of the prescribed flammable gas or vapour.

Non-incendive field wiring circuit — a circuit, described in a descriptive system document, in which any
spark or thermal effect that may occur under normal operating conditions or due to opening, shorting,
or grounding of field wiring is not capable of causing an ignition of a given explosive atmosphere.

Normal operation — the situation in which the plant or equipment is operating within its design
parameters.

Protective gas — the gas used to maintain pressurization or to dilute a flammable gas or vapour.
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Seals —

Explosion seal — a seal that

a) when installed at a cable or conduit entry to an explosion-proof, flameproof “d”, or flameproof
“db”, enclosure, prevents the ignition of an explosive gas atmosphere outside the enclosure;

b) when installed in a conduit, prevents the passage of an explosion from one portion of the
conduit system to another; and

c) minimizes the passage of flammable fluids at atmospheric pressure.

Flammable fluid migration seal — a cable or conduit seal intended to minimize the transmission of
flammable fluids at or near atmospheric pressure.

Process seal — a method of sealing electrical equipment in contact with flammable process fluids,
consisting of one or more seals intended to prevent migration of those fluids.

Primary process seal — a seal that is directly in contact with process fluids under conditions of
normal use.

Secondary process seal — a seal that comes into contact with process fluids only in the case of
a primary process seal failure.

Single process seal equipment — equipment that incorporates, along any single potential
leakage path, a single sealing structure such that a failure of the seal would result in the
migration of the process fluid from the designed containment into the wiring system.

Dual process seal equipment — equipment that incorporates, along any single potential
leakage path, a primary process seal and one or more secondary process seals such that it
would require the failure of two or more independent process seals to allow migration of
process fluids from their designed containment into the wiring system.

Type of protection — a defined method to reduce the risk of ignition of explosive atmospheres.

Uninterrupted (as applied to cable) — that portion of a cable system having a continuous sheath, either
metal or non-metal.

Uninterrupted (as applied to conduit) — that portion of a rigid metal conduit system that includes only
couplings with NPT threads.

Zone 0 — a location in which explosive gas atmospheres are present continuously or are present for
long periods.

Zone 1 — a location in which

a) explosive gas atmospheres are likely to occur in normal operation; or

b) the location is adjacent to a Zone 0 location, from which explosive gas atmospheres could be
communicated.

Zone 2 — a location in which

a) explosive gas atmospheres are not likely to occur in normal operation and, if they do occur, they
will exist for a short time only; or

b) the location is adjacent to a Zone 1 location, from which explosive gas atmospheres could be
communicated, unless such communication is prevented by adequate positive-pressure ventilation
from a source of clean air, and effective safeguards against ventilation failure are provided.

Zone 20 — a location in which an explosive dust atmosphere, in the form of a cloud of dust in air, is
present continuously, or for long periods, or frequently.

Zone 21 — a location in which an explosive dust atmosphere, in the form of a cloud of dust in air, is
likely to occur in normal operation occasionally.
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Zone 22 — a location in which an explosive dust atmosphere, in the form of a cloud of dust in air, is not
likely to occur in normal operation but, if it does occur, will persist for a short period only.

18-004 Classification of hazardous locations (see Appendices B, |, and L)

1) Hazardous locations shall be classified according to the nature of the hazard, as follows:
a) explosive gas atmospheres; or
b) explosive dust atmospheres.

2) The classification of hazardous locations required by Subrule 1 shall include the nature of the
flammable or combustible materials, as follows:
a) the equipment group designation; and
b) the minimum ignition temperature

3) Hazardous location classification shall be carried out and documented by qualified persons.

4) The hazardous location classification required by Subrules 1) to 3) shall be authenticated by the
person assuming responsibility for the classification.

5) Notwithstanding Subrules 1) and 4), installations within the Scope of Section 20 shall be permitted
to be classified in accordance with Section 20.

18-006 Locations containing an explosive gas atmosphere (see Appendices B and L)
Locations containing explosive gas atmospheres shall be divided into Zones 0, 1, and 2 based on
frequency of occurrence and duration of an explosive gas atmosphere.

18-008 Locations containing an explosive dust atmosphere (see Appendices B and L)
Locations containing explosive dust atmospheres shall be divided into Zones 20, 21, and 22 based on
frequency of occurrence and duration of an explosive dust atmosphere.

18-010 Maintenance (see Appendix B)

Special precautions shall be observed as follows:

a) unauthorized repairs or alterations shall not be made to equipment;

b) electrical equipment shall be maintained in its original safe and operable condition; and
c¢) unused enclosure openings shall be suitably closed.

General

18-050 Electrical equipment (see Appendices B and ])

1) Electrical equipment for use in hazardous locations shall be suitable for the specific explosive
atmosphere that will be present.

2) Equipment with a type of protection permitted in a Zone 0, Zone 1, or Zone 2 location shall be
suitable for one of the following:

a) Group lIC, consisting of atmospheres containing acetylene, carbon disulphide, or hydrogen, or
other gases or vapours of equivalent hazard;

b) Group lIB, consisting of atmospheres containing acrylonitrile, butadiene, diethyl ether,
ethylene, ethylene oxide, hydrogen sulphide, propylene oxide, or unsymmetrical dimethyl
hydrazine (UDMH), or other gases or vapours of equivalent hazard;

c) Group llA, consisting of atmospheres containing acetaldehyde, acetone, cyclopropane,
alcohol, ammonia, benzine, benzol, butane, ethylene dichloride, gasoline, hexane, isoprene,
lacquer solvent vapours, naphtha, natural gas, propane, propylene, styrene, vinyl acetate, vinyl
chloride, xylenes, or other gases or vapours of equivalent hazard; or

d) XXXXX, where XXXXX is a chemical formula or chemical name suitable for that specific gas or
vapour.

3) Equipment marked Group “lIC” shall be permitted to be used for applications where Group IIA or

Group IIB equipment is required.

4) Equipment marked Group “IIB” shall be permitted to be used for applications where Group IIA
equipment is required.

5) Equipment marked for a specific gas or vapour shall be permitted for applications where the
specific gas or vapour may be encountered.

March 2024 © 2024 Canadian Standards Association 176



Section 18
CSA C22.1:24 Hazardous locations

6) Equipment with a type of protection permitted in a Zone 20, Zone 21, or Zone 22 location shall be

suitable for one of the following:

a) Group llIC, combustible metal dusts;

b) Group llIB, combustible dust other than combustible metal dust; or

c) Group llIA, solid particles, including fibres, greater than 500 um in nominal size, that may be
suspended in air and could settle out of the atmosphere under their own weight.

7)  Where equipment is marked for use in Class/Division locations, but will be used in locations
classified according to the Zone system as permitted by Table 18, the applicable Group of the
Division system shall correspond to the equivalent Group within the Zone system as specified in
Table 18A.

18-052 Marking (see Appendices B and ])
Electrical equipment installed in hazardous locations shall have markings that are suitable for the Zone
or Zones in which the equipment is installed.

18-054 Temperature (see Appendices B and F)

1) InZone O, 1, and 2 locations, the maximum surface temperature rating, if marked on equipment,
shall not exceed the minimum ignition temperature determined for the hazardous location in
which the equipment is installed.

2) Except for the equipment referred to in Subrule 4), if no maximum surface temperature rating is
marked on equipment installed in Zone 0, 1, and 2 locations, the maximum surface temperature
rating shall be deemed to be 100 °C.

3) InZone 20, 21, and 22 locations, the maximum external surface temperature rating, as marked on
equipment, shall not exceed the lower of the dust cloud or dust layer ignition temperature
determined for the hazardous location in which the equipment is installed.

4) Equipment installed in accordance with Rule 18-150 2) shall have surface temperatures, at any
point on the equipment that may be exposed to an explosive gas atmosphere, that do not exceed
the minimum ignition temperature determined for the hazardous location in which the equipment
is installed.

18-056 Rooms, sections, or areas

Each room, section, or area, including motor and generator rooms and rooms for the enclosure of
control equipment, shall be considered a separate location for the purpose of determining the
classification of the hazard.

18-058 Equipment rooms

1) Where walls, partitions, floors, or ceilings are used to form hazard-free rooms or sections, they
shall be
a) of substantial construction;
b) built of or lined with non-combustible material; and
c) such that the rooms or sections will remain free from hazards.

2) Where a non-hazardous location within a building communicates with a Zone 2 location or an
explosive dust atmosphere, the locations shall be separated by close-fitting, self-closing fire doors.

3) Communication from a Zone 1 location shall be a Zone 2 location unless ventilation and safeguards
from ventilation failure are provided as described in Item b) of the definition of Zone 2 given in
Rule 18-002.

18-060 Metal-covered cable (see Appendix B)

1) Where exposed overhead conductors supply mineral-insulated cable in a hazardous location, surge
arresters shall be installed to limit the surge voltage level on the cable to 5 kV.

2) Where single-conductor metal-covered cable is used in hazardous locations, it shall be installed so
as to prevent sparking between cable sheaths or between cable sheaths and metal bonded to
ground, and the cables in the circuit shall
a) be clipped or strapped together in a manner that will ensure good electrical contact between

metal coverings, at intervals of not more than 1.8 m, and the metal coverings shall be bonded
to ground; or
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b) have the metal coverings continuously covered with insulating material and bonded to ground
at the point of termination in the hazardous location only.

18-062 Optical fiber cable (see Appendix B)

Optical fiber cable types OFNP, OFCP, OFNR, OFCR, OFNG, OFCG, OFN, and OFC shall be permitted to be
installed in all hazardous locations, provided that the installation meets the applicable sealing
requirements of Section 18.

18-064 Pressurized equipment or rooms (see Appendix B)

Electrical equipment and associated wiring in locations containing explosive atmospheres shall be
permitted to be located in enclosures or rooms constructed and arranged so that a protective gas
pressure is effectively maintained, in which case the provisions of Rules 18-100 to 18-158 shall not be
required.

18-066 Intrinsically safe and non-incendive electrical equipment and wiring (see

Appendices B and F)

1) Where an intrinsically safe electrical system or non-incendive field wiring circuit is installed in a
hazardous location, a descriptive system document shall be provided.

2) Intrinsically safe electrical systems and non-incendive field wiring circuits shall be installed in
accordance with the descriptive system document.

3) Except as permitted by Subrule 4), no raceway, cable tray, compartment, enclosure, outlet, junction
box, or similar fitting shall contain insulated conductors of intrinsically safe or non-incendive field
wiring circuits and insulated conductors of any other circuit unless the conductors are separated by
a) notless than 50 mm;

b) the metal armour or sheath of cable assemblies;
c) agrounded metal barrier not less than 1.34 mm (No. 16 MSG) thick; or
d) anon-metallic insulating material not less than 1.5 mm in thickness.

4) Insulated conductors of different intrinsically safe or non-incendive field wiring circuits shall be
permitted in the same raceway, compartment, outlet, junction box, or multi-conductor cable,
provided that
a) theinsulated conductors of each circuit are within grounded electrically conductive shields,

braids, or sheaths; or
b) the insulated conductors of each circuit have insulation with a minimum thickness
of 0.25 mm.

5) Raceways or cable systems for wiring of intrinsically safe or non-incendive equipment in explosive
atmospheres shall be installed to minimize migration of flammable fluids to other locations.

6) All apparatus forming part of an intrinsically safe or non-incendive system shall be identified as
being part of an intrinsically safe or non-incendive system.

7) Intrinsically safe and non-incendive field wiring circuits shall be identified at terminal and junction
locations.

8) Wiring methods for intrinsically safe or non-incendive field wiring circuits shall be
a) identified with permanently affixed labels; or
b) colour coded light blue where no other cables or insulated conductors coloured light blue are

used.

18-068 Cable trays in explosive dust atmospheres
Cable trays in explosive dust atmospheres shall be installed to minimize the buildup of dust or fibre on
the cables.

18-070 Combustible gas detection (see Appendices B and H)

Electrical equipment suitable for non-hazardous locations shall be permitted to be installed in a Zone 2

location, and electrical equipment suitable for Zone 2 locations shall be permitted to be installed in a

Zone 1 location, provided that

a) no specific equipment suitable for the purpose is available;

b) the equipment, during its normal operation, does not produce arcs, sparks, or hot surfaces capable
of igniting an explosive gas atmosphere; and
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c) the location is continuously monitored by a combustible gas detection system that will

i)  activate an alarm when the gas concentration reaches 20% of the lower flammable limit;

ii) activate ventilating equipment or other means designed to prevent the concentration of gas
from reaching the lower flammable limit when the gas concentration reaches 20% of the
lower flammable limit, where such ventilating equipment or other means is provided;

iii) automatically de-energize the electrical equipment being protected when the gas
concentration reaches 40% of the lower flammable limit, where the ventilating equipment or
other means referred to in Item ii) is provided;

iv) automatically de-energize the electrical equipment being protected when the gas
concentration reaches 20% of the lower flammable limit, where the ventilating equipment or
other means referred to in Item ii) cannot be provided; and

v) automatically de-energize the electrical equipment being protected upon failure of the gas
detection instrument.

18-072 Seals (see Appendix B)
1) A process seal and the electrical equipment that incorporates such a seal shall be
a) constructed or installed to prevent migration of flammable fluid through wiring and fiber optic
systems; and
b) used at pressures lower than the marked maximum working pressure (MWP).
2)  Where Subrule 1) is met through the installation of a secondary process seal, the possibility of a
primary process seal failure shall be indicated by
a) design features that will make the occurrence of a primary process seal failure obvious; or
b) marking means indicating that the enclosure may contain flammable fluid under pressure.
3) Flammable fluid migration seals shall be permanently identified.
4) Where field-installed seals are required, they shall conform to the following:
a) the seal shall be accessible after installation;
b) splices and taps shall not be made in fittings intended only for sealing with compound, and
fittings in which splices or taps are made shall not be filled with compound; and
c) where there is a probability that liquid or other condensed vapour may be trapped within
enclosures for control equipment or at any point in the raceway system, acceptable means
shall be provided to prevent accumulation or to permit periodic draining of such liquid or
condensed vapour.

18-074 Bonding in hazardous locations

1) Exposed non-current-carrying metal parts of electrical equipment, including the frames or metal
exteriors of motors and generators, fixed or portable lamps or other utilization equipment,
luminaires, cabinets, cases, and conduit, shall be bonded to ground using
a) bonding conductors sized in accordance with Rule 10-616; or
b) rigid metal conduit with threaded couplings and threaded bosses on enclosures with joints

made up tight.

2) Notwithstanding Subrule 1), where raceways or cables incorporate an internal bonding conductor,

box connectors with standard locknuts shall be permitted to bond the metallic armour or raceway.

18-076 Uninsulated exposed parts
There shall be no uninsulated exposed parts of an electrical installation or of electrical equipment such
as electrical conductors, buses, terminals, or components unless they are
a) additionally protected by type of protection “ia”, “ib”, “ic”, or “nA” as suitable for the location and
operate at less than
i) 15V in wet locations; and
ii) 30V in other than wet locations; or
b) installed as provided for in Rule 18-250 2) for electric cranes, hoists, and similar equipment in a
Zone 22 location.
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18-078 Threaded joints (see Appendix B)
1) Threaded joints that are required to be explosion-proof, flameproof “d”, or flameproof “db” shall
be permitted to be either tapered or straight, and shall comply with the following:
a) tapered threads shall have at least 4-1/2 fully engaged threads, and running threads shall not
be used; and
b) metric straight threads shall have a class-of-fit 6g/6H or better and at least 5 fully engaged
threads.
2)  Where thread forms differ between the equipment and the wiring system, suitable adapters shall
be used.

Explosive gas atmospheres

Installations in Zone 0 locations

18-090 Equipment, Zone 0 locations (see Appendices B and F)
Electrical equipment installed in a Zone 0 location shall be in accordance with Table 18.

18-092 Wiring methods, Zone 0 (see Appendix B)

1) Circuits terminating in a Zone 0 location shall be intrinsically safe.

2) A cable that has a continuous metallic or non-metallic outer jacket, is marked “HL”, and contains
one or more circuits that are not intrinsically safe, shall be permitted to pass through a Zone 0
location, provided that
a) it passes completely through the Zone 0 location with no fittings or connections within the

Zone 0 location; and
b) it is protected from mechanical damage by a raceway or other effective means within the
Zone 0 location.

3) Threaded rigid metal conduit containing one or more circuits that are not intrinsically safe shall be
permitted to pass through a Zone 0 location, provided that it passes completely through the Zone 0
location with no fittings, couplings, or connections within the Zone 0 location.

18-094 Sealing, Zone 0

1) Where a conduit run that contains circuits in accordance with Rule 18-092 1) terminates in a
Zone 0 location, a flammable fluid migration seal shall be installed with an uninterrupted conduit
run between the seal and the point at which the conduit crosses the Zone 0 boundary.

2) Flammable fluid migration seals shall be provided on cables at the first point of termination after
entry into the Zone 0 location.

Installations in Zone 1 locations

18-100 Equipment, Zone 1 locations (see Appendices B and F)
Electrical equipment installed in a Zone 1 location shall be in accordance with Table 18.

18-102 Wiring methods, Zone 1 (see Appendix B)

1) The wiring method shall be
a) threaded rigid metal conduit with explosion-proof, flameproof “d”, or flameproof “db” fittings;

or
b) hazardous location cables with associated cable glands suitable for the application.

2) Explosion-proof, flameproof “d”, or flameproof “db” boxes, fittings, and joints shall be threaded for
connection to conduit and cable glands.

3) Conduit and cable entries into increased safety “e” enclosures shall be made so as to maintain the
Ex e protection of the enclosure as well as its degree of protection, and such entries shall be by
means of
a) increased safety “e” conduit hubs;

b) increased safety “e” cable glands; or
c) cable glands suitable as an explosion seal.
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4) Where a cable gland entry to an increased safety “e” enclosure is through a clearance hole, an
O-ring, sealing washer, or sealing locknut shall be used to maintain the degree of protection.

5) Cables shall be installed and supported so as to avoid tensile stress at the cable glands.

6) Wiring methods for intrinsically safe equipment and associated circuits designed and installed as

ia”, “ib”, or intrinsically safe for Class | locations shall be permitted to be exempt from the
requirements of Subrules 1) and 2).

18-104 Sealing, Zone 1 (see Appendix B)

1) Except as permitted in Subrule 2), an explosion seal shall be provided where a wiring system
(conduit or cable) enters an explosion-proof, flameproof “d”, or flameproof “db” enclosure.

2) An explosion seal shall not be required
a) for a wiring system (conduit or cable) passing through a Zone 1 area uninterrupted and the

termination points are in a Zone 2 or non-hazardous location; or
b) in conduit systems where the conduit enters an explosion-proof enclosure if
i)  the enclosure does not contain devices that produce ignition-capable arcs or
temperatures, or the enclosure is marked “Factory Sealed” or “Seal Not Required”; and
ii) the conduit is smaller than 53 trade size.

3) Explosion seals shall be located as close as practicable to the enclosure or as marked on the
enclosure, and for conduit systems no farther than
a) 450 mm from an explosion-proof enclosure;

b) 50 mm from an explosion-proof enclosure for field-drilled entries; and
c¢) 50 mm from a flameproof “d” or flameproof “db” enclosure.

4) Only explosion-proof, flameproof “d”, or flameproof “db” unions, reducers, adapters, and elbows
that are not larger than the trade size of the conduit shall be permitted between an explosion seal
and an explosion-proof enclosure.

5) Except as permitted by Rule 18-066 5), where a conduit system crosses a Zone 1 boundary and
terminates in the Zone 1 area,

a) an explosion seal shall be installed in the conduit
i)  within the Zone 1 location; or
ii) no more than 1 m external to the Zone 1 boundary; and
b) the conduit system shall be uninterrupted between the explosion seal and
i)  the point of termination within the Zone 1 location; and
ii) the point at which the conduit crosses the Zone 1 boundary.

6) An explosion seal shall be provided in a conduit system run between an explosion-proof enclosure
described in Subrule 2) b) and an increased safety “e” enclosure within a Zone 1 area, and the
conduit system shall be uninterrupted between the explosion seal and
a) the point of termination at the explosion-proof enclosure described in Subrule 2) b); and
b) the point of termination at the increased safety “e” enclosure.

7) A flammable fluid migration seal shall be provided where a cable first terminates after entering the
Zone 1 area.

18-106 Motors, Zone 1 (see Appendix B)
Increased safety “eb” motor installations shall meet the requirement for thermal protection of motors
given in IEC 60079-14.

18-108 Luminaires, Zone 1
1) Each luminaire shall be protected by a suitable guard or by location.
2) Pendant luminaires suspended by and supplied through threaded rigid conduit stems and threaded
joints shall
a) be provided with set screws or other effective means to prevent loosening; and
b) for stems longer than 300 mm, be provided with
i)  permanent and effective bracing against lateral displacement at a level not more than
300 mm above the lower end of the stem; or
ii) flexibility in the form of a fitting or flexible connector suitable for the purpose and for the
location not more than 300 mm from the point of attachment to the supporting box or
fitting.
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18-110 Flexible cords, Zone 1

1)

2)

Flexible cords shall be permitted to be used for connection between a portable lamp, or other

portable utilization equipment, and the fixed portion of its supply circuit and, where used, shall

a) be of the extra-hard-usage type;

b) contain, in addition to the insulated conductors of the circuit, a bonding conductor;

c) be provided with a sealing gland where the flexible cord enters a box, fitting, or enclosure that
is required to be explosion-proof or flameproof “d”; and

d) where entering an increased safety “e” enclosure, be terminated with a suitable increased
safety “e” cord connector.

Flexible cord shall also be permitted for that portion of the circuit where fixed wiring methods

cannot provide the necessary degree of movement for fixed and mobile electrical utilization

equipment and, where used, shall

a) meet all the requirements of Subrule 1); and

b) be protected from damage by location or by a suitable guard.

Installations in Zone 2 locations

18-150 Equipment, Zone 2 locations (see Appendices B and F)

1)
2)

3)

4)

Electrical equipment installed in a Zone 2 location shall be in accordance with Table 18.
Notwithstanding Subrule 1) and Rule 18-052, the following shall be permitted:
a) equipment that complies with the requirements of Rule 18-054 and is any of the following;
i) inductive devices, including transformers, solenoids, coils, and similar equipment;
ii) capacitors that do not have integral fuses; or
iii) devices used for instrumentation and measurement purposes, including thermocouples,
resistance temperature detectors (RTDs), piezoelectric pressure transducers and
accelerometers, resistive strain gauges, passive radio frequency identification (RFID) tags,
and similar equipment;
b) conduit and cables as specified in Rule 18-152 1);
c) equipment that is installed in a Type 4 or 4X enclosure, or an IP65 or higher enclosure, and is
i)  non-sparking in normal operation;
ii) not used for heating purposes; and
iii) not otherwise provided for in Subrule 2);
d) fuses, where they are used for
i)  the protection of equipment subject to overload during normal operation and are
A) of the current-limiting, non-indicating, filled type; or
B) of the current-limiting, indicating, filled type constructed in a manner such that the
blown fuse indication does not cause the fuse body to be penetrated; or
ii) short-circuit protection only; or
e) motors and generators of the open or non-explosion-proof type that
i)  except as permitted by Subrule 3) or 4), do not incorporate arcing, sparking, or heat-
producing components; or
ii) incorporate arcing, sparking, or heat-producing components that comply with the
requirements of Rule 18-100.
The motors and generators referred to in Subrule 2) e) i) shall be permitted to contain anti-
condensation heaters suitable for non-hazardous locations, provided that they
a) do not use arcing or sparking components;
b) do not use temperature-limiting controls;
c¢) comply with the requirements of Rule 18-054 under normal operating conditions; and
d) are marked on a separate nameplate on the machine with
i)  the maximum surface temperature of the heater in degrees Celsius; or
ii) atemperature code that indicates the maximum surface temperature.
Motors and generators referred to in Subrule 2) e) that contain a sliding contact shaft bonding
device suitable for non-hazardous locations shall be permitted for use provided that
a) the device is used for the purpose of maintaining the rotor at ground potential;

March 2024 © 2024 Canadian Standards Association 182



Section 18

CSA C22.1:24 Hazardous locations

b) the potential discharge energy is determined to be non-incendive for the application; and
c) the potential discharge energy calculation is documented and authenticated by the person
assuming responsibility for the calculation.

A 18-152 Wiring methods, Zone 2 (see Appendix B)

1)

2)

3)
4)

5)

6)

1)

2)

3)

4)

The wiring method shall be
a) threaded rigid metal conduit;
b) hazardous location cables;
c) tray cables in accordance with Rule 12-102 3);
d) armoured and metallic sheathed cables with an overall jacket in accordance with Rule 12-
102 3);
e) non-armoured control and instrumentation cable (CIC) and non-armoured fire alarm and
signal cables (FAS) provided
i)  the installation is in cable tray in accordance with Rule 12-2202 3);
ii) the voltage rating of the cable is not less than 300 V;
iii) the circuit voltage is 150 V or less; and
iv) the circuit currentis 5 A or less;
f)  rigid RTRC conduit Type XW provided
i)  boxes, fittings, and joints are marked with the suffix “-XW”; and
ii) installation is performed in industrial establishments that are not accessible to the public
and where only qualified persons service the installation; or
g) liquid-tight flexible metal conduit and connectors, marked for heavy duty.
Explosion-proof, flameproof “d”, or flameproof “db” boxes, fittings, and joints shall be threaded for
connection to conduit and cable glands.
Cables shall be installed and supported so as to avoid tensile stress at the cable glands.
Boxes, fittings, and joints need not be explosion-proof or flameproof “d”, except as required by the
Rules in this Section.
Cable glands shall be compatible with the degree of protection and explosion protection provided
by the enclosure that the cable enters, where the area classification and environmental conditions
require these degrees of protection.
Wiring methods for intrinsically safe equipment and associated circuits designed and installed as
“ia”, “ib”, “ic”, intrinsically safe for Class | locations, or non-incendive shall be permitted to be
exempt from the requirements of Subrules 1) and 2).

18-154 Sealing, Zone 2 (see Appendix B)

An explosion seal shall be provided in a wiring system (cable or conduit) that enters an enclosure

which

a) is explosion-proof, flameproof “d”, or flameproof “db”;

b) contains devices which produce ignition-capable arcs or temperatures in normal operation;
and

c) is not marked “Factory Sealed” or “Seal Not Required”.

Explosion seals shall be located as close as practicable to the enclosure or as marked on the

enclosure, and for conduit systems no farther than

a) 450 mm from an explosion-proof enclosure;

b) 50 mm from an explosion-proof enclosure for field-drilled entries; and

c¢) 50 mm from a flameproof “d” or flameproof “db” enclosure.

Only explosion-proof, flameproof “d”, or flameproof “db” unions, reducers, adapters, and elbows

that are not larger than the trade size of the conduit shall be permitted between an explosion seal

and an explosion-proof enclosure.

Where an explosion seal is installed in a conduit system to provide explosion protection, the wiring

method between the seal and the enclosure shall be compatible with the degree of protection

provided by the enclosure in accordance with Rule 18-102.
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5) Except as permitted in Subrule 6), flammable fluid migration seals for conduit shall be installed
where
a) the conduit leaves the Zone 2 location uninterrupted between the seal and the point at which
the conduit leaves the location, up to 1 m beyond each boundary provided all termination
points of the conduit are in non-hazardous areas; or
b) the conduit leaves a Zone 2 location outdoors, in which case the seal shall be permitted to be
located more than 1 m beyond the Zone 2 boundary, provided
i)  the seal and conduit are located outdoors; and
ii) the conduit is uninterrupted.
6) Seals shall not be required for a wiring system (conduit or cable) passing through a Zone 2 area
uninterrupted, and the termination points are in a non-hazardous location.

18-156 Luminaires and portable lamps, Zone 2
1) Each luminaire shall be protected, by suitable guards or by location, against physical damage that
would invalidate the type of protection.
2) Pendant luminaires shall be suspended by threaded rigid conduit stems or by other means as
specified by the manufacturer.
3) Where pendant luminaires are suspended by threaded rigid conduit stems longer than 300 mm,
they shall be provided with
a) permanent and effective bracing against lateral displacement at a level not more than
300 mm above the lower end of the stem; or
b) flexibility in the form of a fitting or flexible connector suitable for the purpose and for the
location not more than 300 mm from the point of attachment to the supporting box or fitting.
4) Portable lamps shall comply with Rule 18-108.

18-158 Flexible cords, Zone 2

1) Flexible cords shall be permitted to be used only for connection between permanently mounted
luminaires, portable lamps, or other portable utilization equipment and the fixed portion of supply
circuits and, where used, shall
a) be of the extra-hard-usage type;
b) contain, in addition to the insulated conductors of the circuit, a bonding conductor;
c¢) be provided with a sealing gland where the flexible cord enters a box, fitting, or enclosure that

is required to be explosion-proof or flameproof “d”; and

“w_ n

d) be provided with an increased safety “e” cord connector where the flexible cord enters an
increased safety “e” fitting or enclosure.

2) Flexible cord shall also be permitted for that portion of the circuit where fixed wiring methods
cannot provide the necessary degree of movement for fixed and mobile electrical utilization
equipment and, where used, shall
a) meet all the requirements of Subrule 1); and

b) be protected from damage by location or by a suitable guard.
Explosive dust atmospheres

Installations in Zone 20 locations

18-190 Equipment, Zone 20 locations (see Appendix B)
Electrical equipment installed in a Zone 20 location shall be in accordance with Table 18.

18-192 Wiring methods, Zone 20 (see Appendix B)
1) The wiring method shall be
a) threaded rigid metal conduit; or
b) hazardous location cables.
2) Cables shall be installed and supported so as to avoid tensile stress at the cable glands.
3) Where flexible connections are necessary, they shall be provided by
a) liquid-tight flexible metal conduit and connectors, marked for heavy duty; or
b) extra-hard-usage flexible cord and hazardous location cable glands.
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4) Where flexible connections are subject to oil or other corrosive conditions, the insulation of the
conductors shall be suitable for the condition or shall be protected by means of a suitable sheath.
5) Wiring methods for intrinsically safe equipment and associated circuits designed and installed as

ia” or intrinsically safe for Class Il or Class Il locations shall be permitted to be exempt from the
requirements of Subrule 1).

18-194 Sealing, Zone 20

Where a raceway provides communication between an enclosure that is required to be dust-tight and

one that is not, the entrance of dust into the dust-tight enclosure through the raceway shall be

prevented by

a) apermanent and effective seal;

b) a horizontal section not less than 3 m long in the raceway; or

c) avertical section of raceway not less than 1.5 m long and extending downward from the dust-tight
enclosure.

18-196 Flexible cords, Zone 20
Flexible cords shall be extra-hard-usage cord with cable glands suitable for the application.

Installations in Zone 21 locations

18-200 Equipment, Zone 21 locations (see Appendix B)
Electrical equipment installed in a Zone 21 location shall be in accordance with Table 18.

18-202 Wiring methods, Zone 21 (see Appendix B)

1) The wiring method shall be
a) threaded rigid metal conduit; or
b) hazardous location cables.

2) Boxes, fittings, and joints shall be threaded for connection to conduit or cable glands, and boxes
and fittings shall be suitable for use in Zone 21 locations.

3) Cables shall be installed and supported so as to avoid tensile stress at the cable glands.

4) Where flexible connections are necessary, they shall be provided by
a) liquid-tight flexible metal conduit and connectors, marked for heavy duty; or
b) extra-hard-usage flexible cord and hazardous location cable glands.

5) Where flexible connections are subject to oil or other corrosive conditions, the insulation of the
conductors shall be suitable for the condition of use or shall be protected by means of a suitable
sheath.

6) Wiring methods for intrinsically safe equipment and associated circuits, designed and installed as
“ia” or “ib” or intrinsically safe for Class Il or Class Ill locations, shall be permitted to be exempt
from the requirements of Subrules 1) and 2).

18-204 Sealing, Zone 21

Where a raceway provides communication between an enclosure that is required to be dust-tight and

one that is not, the entrance of dust into the dust-tight enclosure through the raceway shall be

prevented by

a) apermanent and effective seal;

b) a horizontal section not less than 3 m long in the raceway; or

c) avertical section of raceway not less than 1.5 m long and extending downward from the dust-tight
enclosure.

18-206 Luminaires, Zone 21
1) Luminaires shall be supported by boxes, box assemblies, and fittings that are intended for the
purpose.
2) Pendant luminaires shall be
a) suspended by a threaded rigid conduit stem or chains with suitable fittings or by other means
that do not include a flexible cord as the support medium, and threaded joints shall be
provided with a means to prevent loosening; and
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b) where suspended by threaded rigid conduit stems longer than 300 mm, provided with
i)  permanent and effective bracing against lateral displacement at a level not more than
300 mm from the point of attachment to the supporting box or fitting; or
ii) flexibility in the form of a fitting or flexible connector suitable for the purpose and for the
location not more than 300 mm from the point of attachment to the supporting box or
fitting.

Installations in Zone 22 locations

18-250 Equipment, Zone 22 locations (see Appendix B)

1)
2)
A 3)
A 4)

Electrical equipment installed in a Zone 22 location shall be in accordance with Table 18.
Where installed in Zone 22, Group IlIA locations, travelling cranes and hoists for material handling,
travelling cleaners for textile machinery, and similar equipment shall conform to the following:
a) the power supply to contact conductors shall be isolated from all other systems, ungrounded,
and equipped with
i)  recording ground detection that will give an alarm and will automatically de-energize the
contact conductors in case of a fault to ground; or
ii) ground fault detection that will give a visual and audible alarm and maintain the alarm as
long as power is supplied to the system and the ground fault remains;
b) contact conductors shall be located or guarded so as to be inaccessible to other than
authorized persons and shall be protected against accidental contact with foreign objects; and
c) current collectors shall conform to the following:
i)  they shall be arranged or guarded to confine normal sparking and to prevent escape of
sparks or hot particles;
ii) to reduce sparking, two or more separate surfaces of contact shall be provided for each
contact conductor; and
iii) reliable means shall be provided to keep contact conductors and current collectors free
of accumulations of lint or flyings.
Notwithstanding Subrule 1), totally enclosed pipe-ventilated (TEPV), totally enclosed non-ventilated
(TENV), and totally enclosed fan-cooled (TEFC) motors and generators shall be permitted to be
installed in Zone 22 Group IIIA and lIB locations provided
a) they are equipped with integral overheating protection in accordance with Rule 28-314; and
b) drain holes and other openings are suitably closed.
Notwithstanding Subrule 1), where installed in dust-protected enclosures, the following equipment
shall be permitted:
a) switches, motor controllers, circuit breakers, fuses, meters, instruments, relays, transformers,
impedance coils, and resistors; and
b) signal, alarm, remote control, and communications systems.

A 18-252 Wiring methods, Zone 22 (see Appendix B)

1)
2)
3)
4)

5)

The wiring method shall conform to Rule 18-152 1).

Boxes and fittings in which taps, joints, or terminal connections are made shall be dust-protected.
Cables shall be installed and supported so as to avoid tensile stress at the cable glands.

Where it is necessary to use flexible connections, the provisions of Rule 18-202 4) b) and 5) shall
apply.

Wiring methods for intrinsically safe equipment and associated circuits designed and installed as

ia”, “ib”, “ic”, intrinsically safe for Class Il or Class Ill locations, or non-incendive shall be permitted
to be exempt from the requirements of Subrules 1) and 2).

18-254 Sealing, Zone 22
Sealing of raceways shall conform to Rule 18-204.

18-256 Luminaires, Zone 22

Luminaires shall be installed in accordance with Rule 18-206.
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Section 20 — Flammable liquid and gasoline dispensing,
service stations, garages, bulk storage plants, finishing
processes, and aircraft hangars
(See Appendix G)

20-000 Scope (see Appendices G and |)

A 1)

2)

3)

4)

This Section supplements or amends the general requirements of this Code and Section 18, and

applies to installations as follows:

a) gasoline dispensing and service stations — Rules 20-002 to 20-014;

b) propane vehicle fuel dispensers, container filling, and storage — Rules 20-030 to 20-042;

c¢) compressed natural gas refuelling stations, compressors, and storage facilities — Rules 20-060
to 20-070;

d) commercial repair garages — Rules 20-100 to 20-112;

e) bulk storage plants — Rules 20-200 to 20-212;

f)  finishing processes — Rules 20-300 to 20-314; and

g) aircraft hangars — Rules 20-400 to 20-422.

For additions, modifications, or renovations to, or operation and maintenance of, existing facilities

employing the Division system of classification for Class | locations, the continued use of the

Division system of classification shall be permitted.

Where the Division system of classification is used for Class | locations, as permitted by Subrule 2),

the Rules for Class | locations found in Annex J20 of Appendix J shall apply.

The definitions stated in Rule 18-002 shall also apply to Section 20.

Gasoline dispensing and service stations

20-002 General

1)

2)

Rules 20-004 to 20-014 apply to electrical apparatus and wiring installed in gasoline dispensing and
service stations and other locations where gasoline or other similar volatile flammable liquids are
dispensed or transferred to the fuel tanks of self-propelled vehicles.

Other areas used as lubritoriums, service rooms, repair rooms, offices, salesrooms, compressor
rooms, and similar locations shall conform to Rules 20-100 to 20-112 with respect to electrical
wiring and equipment.

20-004 Hazardous areas (see Appendix B)

1)

2)
3)

4)

5)

6)

7)

Except as provided for in Subrule 3), the space within a dispenser enclosure up to 1.2 m vertically
above its base, including the space below the dispenser that may contain electrical wiring and
equipment, shall be a Zone 1 location.

The space within a nozzle boot of a dispenser shall be a Zone 0 location.

The space within a dispenser enclosure above the Zone 1 location as specified in Subrule 1) or
spaces within a dispenser enclosure isolated from the Zone 1 location by a solid vapour-tight
partition or by a solid nozzle boot but not completely surrounded by a Zone 1 location shall be a
Zone 2 location.

The space within 450 mm horizontally from the Zone 1 location within the dispenser enclosure as
specified in Subrule 1) shall be a Zone 1 location.

The space outside the dispenser within 450 mm horizontally from the opening of a solid nozzle
boot located above the vapour-tight partition shall be a Zone 2 location, except that the classified
area need not extend beyond the plane in which the boot is located.

In an outside location, any area beyond the Zone 1 area (and in buildings not suitably cut off)
within 6 m horizontally from the exterior enclosure of any dispenser shall be a Zone 2 location that
extends to a level 450 mm above driveway or ground level.

In an outside location, any area beyond the Zone 1 location (and in buildings not suitably cut off)
within 3 m horizontally from any tank fill-pipe shall be a Zone 2 location that extends upward to a
level 450 mm above driveway or ground level.
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8) Except as permitted by Subrule 11), electrical wiring and equipment, any portion of which is below
the surface of areas defined as Zone 1 or Zone 2 in Subrule 1), 4), 6), or 7), shall conform to the
requirements for a Zone 1 location that extends at least to the point of emergence above grade.

9) Areas within the vicinity of tank vent pipes shall be classified as follows:

a) the spherical volume within a 900 mm radius from the point of discharge of any tank vent
pipe shall be considered a Zone 1 location and the volume between the 900 mm radius and
the 1.5 m radius from the point of discharge of a vent shall be considered a Zone 2 location;

b) for any vent that does not discharge upward, the cylindrical volume below both the Zone 1
and Zone 2 locations extending to the ground shall be considered a Zone 2 location; and

c) the hazardous area shall not be considered to extend beyond an unpierced wall.

10) Areas within lubrication rooms shall be classified as follows:

a) the area within any pit or space below grade or floor level in a lubrication room shall be
considered a Zone 1 location, unless the pit or space below grade is beyond the hazardous
areas specified in Subrules 6), 7), and 9), in which case the pit or space below grade shall be
considered a Zone 2 location;

b) notwithstanding Item a), for each floor below grade that is located beyond the hazardous area
specified in Subrules 6), 7), and 9) and where adequate ventilation is provided, a Zone 2
location shall extend up to a level of only 50 mm above each such floor; and

c) the area within the entire lubrication room up to 50 mm above the floor or grade, whichever
is higher, and the area within 900 mm measured in any direction from the dispensing point of
a hand-operated unit dispensing volatile flammable liquids shall be considered a Zone 2
location.

11) Non-metallic conduit shall be permitted where installed at least 600 mm below the surface areas
defined as Zone 1 or Zone 2 in Subrule 1), 4), 6), or 7) provided
a) the last 600 mm to the point of emergence above grade or finished floor is threaded rigid

metal conduit; and

b) a flammable fluid migration seal is located above grade or finished floor with no box, coupling,
or fitting in the conduit run between the seal and non-metallic conduit.

20-006 Wiring and equipment within hazardous areas

1) Electrical wiring and equipment within the hazardous areas defined in Rule 20-004 shall conform to
Section 18 requirements.

2) Where dispensers are supplied by rigid metal conduit, a union and a flexible fitting shall be
installed between the conduit and the dispenser junction box in addition to any sealing fittings
required by Section 18.

3) The flexible metal fitting required by Subrule 2) shall be installed in a manner that allows relative
movement of the conduit and the dispenser.

4) Where dispensers are supplied by a cable, provision shall be made to separate the cable from the
dispenser junction box without rendering ineffective the explosion-proof cable seal.

20-008 Wiring and equipment above hazardous areas
Wiring and equipment above hazardous areas shall conform to Rules 20-106 and 20-110.

20-010 Circuit disconnects
Each circuit leading to or through a dispensing pump shall be provided with a switching means that will
disconnect simultaneously all ungrounded conductors of the circuit from the source of supply.

20-012 Sealing

1) Seals as required by Section 18 shall be provided in each conduit run entering or leaving a
dispenser or any cavities or enclosures in direct communication with a dispenser.

2) Additional seals shall be provided in conformance with Rules 18-104 and 18-154, and the
requirements of Rules 18-104 and 18-154 shall include horizontal and vertical boundaries.

20-014 Bonding
All non-current-carrying metal parts of dispensing pumps, metal raceways, and other electrical
equipment shall be bonded to ground in accordance with Section 10.
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Propane vehicle fuel dispensers, container filling, and storage
20-030 Scope (see Appendix B)
Rules 20-032 to 20-042 apply to locations in which propane is dispensed or transferred to the fuel tanks
of self-propelled vehicles or to portable containers and to locations in which propane is stored or
transferred from rail cars or tanker vehicles to storage containers.

20-032 Special terminology
In this Subsection, the following definitions shall apply:

Container refill centre (propane service station) — a facility in which a dispensing system is installed.

Dispensing system — a system, consisting of a tank, a pump and motor, a propane dispenser, and
associated piping and supports, for the storage, metering, and dispensing of liquid propane into
containers.

Filling plant (bulk plant) — a bulk propane storage, distribution, and transfer facility.

Vehicle fuel dispenser — a propane dispenser, specifically for the dispensing of liquid propane (by
volume) into containers.

20-034 Hazardous areas
In container refill centres and in filling plants, the hazardous areas shall be classified as listed in
Table 63.

20-036 Wiring and equipment in hazardous areas

1) All electrical wiring and equipment in the hazardous areas referred to in Rule 20-034 shall conform
to the requirements of Section 18.

2) Where dispensing devices are supplied by rigid metal conduit, the requirements of Rule 20-006 2)
and 3) shall be met.

20-038 Sealing

1) Seals shall be installed as required by Section 18 and the requirements shall be applied to
horizontal as well as vertical boundaries of the defined hazardous locations.

2) Seals for dispensing devices shall be provided as required by Rule 20-012.

20-040 Circuit disconnects

Each circuit leading to or through a propane vehicle fuel dispenser or pump shall be provided with a
switching means that will disconnect simultaneously all ungrounded conductors of the circuit from the
source of supply.

20-042 Bonding
All non-current-carrying metal parts of equipment and raceways shall be bonded to ground in
accordance with Section 10.

Compressed natural gas refuelling stations,
compressors, and storage facilities

20-060 Scope (see Appendix B)

1) Rules 20-062 to 20-070 apply to locations in which compressed natural gas is dispensed to the fuel
tanks of self-propelled vehicles and to associated compressors and storage facilities.

2) The Rules in this Subsection do not apply to vehicle refuelling appliances installed in accordance
with CSA B149.1 that do not have storage facilities.

20-062 Hazardous areas
Compressed natural gas refuelling stations, compressors, and storage facilities shall be classified as
shown in Table 64.

20-064 Wiring and equipment in hazardous areas
1) All electrical wiring and equipment in the hazardous areas defined in Rule 20-062 shall comply with
the requirements of Section 18.
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2) Where dispensing devices are supplied by rigid metal conduit, the requirements of Rule 20-006 2)
and 3) shall be met.

20-066 Sealing

1) Seals shall be installed as required by Section 18, and the requirements shall be applied to
horizontal as well as vertical boundaries of the defined hazardous locations.

2) Seals for dispensing devices shall be provided as required by Rule 20-012.

20-068 Circuit disconnects
Each circuit leading to a compressor or a dispensing device shall be provided with a switching means
that will disconnect simultaneously all ungrounded conductors of the circuit from the source of supply.

20-070 Bonding
All non-current-carrying metal parts of equipment and raceways shall be bonded to ground in
accordance with Section 10.

Commercial repair garages

20-100 Scope (see Appendix B)
Rules 20-102 to 20-112 apply to commercial garages where vehicles powered by gasoline, propane, or
other flammable fuels are serviced or repaired.

20-102 Hazardous areas

1) For each floor at or above grade, the entire area up to a level 50 mm above the floor shall be a
Zone 2 location except that adjacent areas shall not be classified as hazardous locations, provided
that they are
a) elevated from a service and repair area by at least 50 mm; or
b) separated from a service and repair area by tight-fitting barriers such as curbs, ramps, or

partitions at least 50 mm high.

2) For each floor below grade, the entire area up to a level 50 mm above the bottom of outside doors
or other openings that are at, or above, grade level shall be a Zone 2 location except that, where
adequate ventilation is provided, the hazardous location shall extend up to a level of only 50 mm
above each such floor.

3) Any pit or depression below floor level shall be a Zone 2 location that extends up to 50 mm above
the floor level.

20-104 Wiring and equipment in hazardous areas
Within hazardous areas as defined in Rule 20-102, wiring and equipment shall conform to the applicable
requirements of Section 18.

20-106 Wiring above hazardous areas

1) All fixed wiring above hazardous areas shall be in accordance with Section 12 and suitable for the
type of building and occupancy.

2) For pendants, flexible cord of the hard-usage type shall be used.

3) For connection of portable luminaires, portable motors, or other portable utilization equipment,
flexible cord of the hard-usage type shall be used.

20-108 Sealing

1) Seals shall be installed as required by Section 18, and the requirements of Rule 18-154 1) b) shall
include horizontal and vertical boundaries.

2) Raceways embedded in a floor or buried beneath a floor shall be considered to be within the
hazardous area above the floor if any connections or extensions lead into or through such an area.

20-110 Equipment above hazardous areas

1) Fixed equipment that is less than 3.6 m above floor level and that may produce arcs, sparks, or
particles of hot metal, such as cut-outs, switches, charging panels, generators, motors, or other
equipment (excluding receptacles and luminaires) having make-and-break or sliding contacts, shall
be of the totally enclosed type or constructed to prevent escape of sparks or hot metal particles.
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2) Permanently installed luminaires that are located over lanes through which vehicles are commonly
driven shall be permitted to be suitable for non-hazardous locations and shall be
a) located not less than 3.6 m above floor level; or
b) protected from mechanical damage by a guard or by location.
3) Portable luminaires shall
a) be of the totally enclosed gasketted type, equipped with a handle, lampholder, hook, and
substantial guard attached to the lampholder or handle, and all exterior surfaces that may
come in contact with battery terminals, wiring terminals, or other objects shall be of
non-conducting materials or shall be effectively protected with an insulating material;
b) be of the unswitched type; and
c) not be provided with receptacles for attachment plugs.

20-112 Battery charging equipment
Battery chargers and their control equipment, and batteries being charged, shall not be located within
the hazardous areas classified in Rule 20-102.

Bulk storage plants

20-200 Scope

Rules 20-202 to 20-212 apply to locations where gasoline or other similar volatile flammable liquids are
stored in tanks having an aggregate capacity of one carload or more, and from which such products are
distributed (usually by tank truck).

20-202 Hazardous areas
Hazardous locations at bulk storage plants shall be classified as shown in Table 69.

20-204 Wiring and equipment in hazardous areas
All electrical wiring and equipment in the hazardous areas defined in Rule 20-202 shall conform to the
requirements of Section 18.

20-206 Wiring and equipment above hazardous areas

1) Wiring installed above a hazardous location shall conform to the requirements of Section 12 and
be suitable for the type of building and the occupancy.

2) Fixed equipment that may produce arcs, sparks, or particles of hot metal, such as lamps and
lampholders, cut-outs, switches, receptacles, motors, or other equipment having make-and-break
or sliding contacts, shall be of the totally enclosed type or constructed to prevent the escape of
sparks or hot metal particles.

3) Portable lamps or utilization equipment and the flexible cords supplying them shall conform to the
requirements of Section 18 for the class of location above which they are connected or used.

20-208 Sealing

1) Seals shall be installed in accordance with Section 18 and shall be applied to horizontal as well as
vertical boundaries of the defined hazardous locations.

2) Buried raceways under defined hazardous areas shall be considered to be within such areas.

20-210 Gasoline dispensing
Where gasoline dispensing is carried on in conjunction with bulk station operations, the applicable
provisions of Rules 20-002 to 20-014 shall apply.

20-212 Bonding
All non-current-carrying metal parts of equipment and raceways shall be bonded to ground in
accordance with Section 10.

Finishing processes

20-300 Scope

Rules 20-302 to 20-314 apply where paints, lacquers, or other flammable finishes are regularly or
frequently applied by spraying, dipping, brushing, or by other means, and where volatile flammable
solvents or thinners are used or where readily ignitable deposits or residues from such paints, lacquers,
or finishes may occur.
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20-302 Hazardous locations

1)

2)

3)

4)

5)

6)

7)

8)

9)

The following areas shall be Zone 1 locations:

a) where adequate ventilation is provided, the interiors of spray booths and their exhaust ducts;

b) all space within 6 m horizontally in any direction, extending to a height of 1 m above the
goods to be painted, from spraying operations more extensive than touch-up spraying and not
conducted within the spray booth, and as otherwise shown in Diagram 5;

c) all space within 6 m horizontally in any direction from dip tanks and their drain boards with
the space extending to a height of 1 m above the dip tank and drain board; and

d) all other spaces where hazardous concentrations of flammable vapours are likely to occur.

For spraying operations within an open-face spray booth, the extent of the Zone 2 location shall

extend not less than 1.5 m from the open face of the spray booth, and as otherwise shown in

Diagram 4.

For spraying operations confined within a closed spray booth or room or for rooms where

hazardous concentrations of flammable vapours are likely to occur, such as paint mixing rooms,

and as otherwise shown in Diagram 10, the space within 1 m in all directions from any openings in
the booth or room shall be a Zone 2 location.

All space within the room but beyond the limits for Zone 1 as classified in Subrule 1) for extensive

open spraying, and as otherwise shown in Diagram 5 for dip tanks and drain boards and for other

hazardous operations, shall be Zone 2 locations.

Adjacent areas that are cut off from the defined hazardous area by tight partitions without

communicating openings, and within which hazardous vapours are not likely to be released, shall

be permitted to be classed as non-hazardous.

Drying and baking areas provided with adequate ventilation and effective interlocks to de-energize

all electrical equipment not meeting the requirements for the classified area in case the ventilating

equipment is inoperative shall be permitted to be classed as non-hazardous.

Notwithstanding the requirements of Subrule 1) b), where adequate ventilation with effective

interlocks is provided at floor level, and as otherwise shown in Diagram 6,

a) the space within 1 m horizontally in any direction from the goods to be painted and such
space extending to a height of 1 m above the goods to be painted shall be a Zone 1 location;
and

b) all space between a1 m and a 1.5 m distance above the goods to be painted and all space
within 6 m horizontally in any direction beyond the limits for the Zone 1 location shall be a
Zone 2 location.

Notwithstanding the requirements of Subrule 2), where a baffle of sheet metal of not less than

No. 18 MSG is installed vertically above the front face of an open-face spray booth to a height of

1 m or to the ceiling, whichever is less, and extending back on the side edges a distance of 1.5 m,

the space behind this baffle shall be a non-hazardous location.

Notwithstanding the requirements of Subrule 3), where a baffle of sheet metal of not less than

No. 18 MSG is installed vertically above an opening in a closed spray booth or room to a height of

1 m or to the ceiling, whichever is less, and extends horizontally a distance of 1 m beyond each

side of the opening, the space behind the baffle shall be a non-hazardous location.

20-304 Ventilation and spraying equipment interlock
The spraying equipment for a spray booth shall be interlocked with the spray booth ventilation system
so that the spraying equipment is made inoperable when the ventilation system is not in operation.

20-306 Wiring and equipment in hazardous areas

1)

2)

3)

All electrical wiring and equipment within the hazardous areas as defined in Rule 20-302 shall
conform to the requirements of Section 18.

Unless designed for use in both areas with readily ignitable deposits and areas with flammable
vapour, no electrical equipment shall be installed or used where it may be subject to a hazardous
accumulation of readily ignitable deposits or residue.

Illumination of readily ignitable areas through panels of glass or other transparent or translucent
materials shall be permitted only where

a) fixed lighting units are used as the source of illumination;
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4)

5)

b) the panel is non-combustible and effectively isolates the hazardous area from the area in
which the lighting unit is located;

c) the panelis of a material or is protected so that breakage is unlikely; and

d) the arrangement is such that normal accumulations of hazardous residue on the surface of the
panel will not be raised to a dangerous temperature by radiation or conduction from the
source of illumination.

Portable electric lamps or other utilization equipment shall

a) not be used within a hazardous area during operation of the finishing process; and

b) meet the requirements for Zone 2 locations when used during cleaning or repairing
operations.

Notwithstanding Subrule 2),

a) totally enclosed and gasketted lighting shall be permitted to be used on the ceiling of a spray
room where adequate ventilation is provided; and

b) infrared paint drying units shall be permitted to be used in a spray room if the controls are
interlocked with those of the spraying equipment so that both operations cannot be
performed simultaneously, and if portable, the paint drying unit shall not be brought into the
spray room until spraying operations have ceased.

20-308 Fixed electrostatic equipment
Electrostatic spraying and detearing equipment shall conform to the following:

a)

b)

d)

e)

f)

no transformers, power packs, control apparatus, or other electrical portions of the equipment

except high-voltage grids and their connections shall be installed in any of the hazardous areas

defined in Rule 20-302, unless they meet the requirements for the classified area;

high-voltage grids or electrodes shall be

i) located in suitable non-combustible booths or enclosures provided with adequate ventilation;

ii) rigidly supported and of substantial construction; and

iii) effectively insulated from ground by means of non-porous, non-combustible insulators;

high-voltage leads shall be

i) effectively and permanently supported on suitable insulators;

ii) effectively guarded against accidental contact or grounding; and

iii) provided with automatic means for discharging any residual charge to ground when the
supply voltage is interrupted;

where goods are being processed,

i)  they shall be supported on conveyors in such a manner that the minimum clearance between
goods and high-voltage grids or conductors cannot be less than twice the sparking distance;
and

ii) aconspicuous sign indicating the sparking distance shall be permanently posted near the
equipment;

automatic controls shall be provided that will operate without time delay to disconnect the power

supply and to signal the operator in the event of

i) stoppage of ventilating fans;

ii) failure of ventilating equipment;

iii) stoppage of the conveyor carrying goods through the high-voltage field;

iv) occurrence of a ground or of an imminent ground at any point on the high-voltage system; or

v) reduction of clearance below that specified in Item d); and

adequate fencing, railings, or guards that are electrically conducting and effectively bonded to

ground shall be provided for safe isolation of the process, and signs shall be permanently posted

designating the process area as dangerous because of high voltage.

20-310 Electrostatic hand spraying equipment
Electrostatic hand spray apparatus and devices used with such apparatus shall conform to the following:

a)

the high-voltage circuits shall be intrinsically safe and not produce a spark of sufficient intensity to
ignite any vapour-air mixtures, nor result in an appreciable shock hazard to anyone coming in
contact with a grounded object;
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b) the electrostatically charged exposed elements of the hand gun shall be capable of being energized
only by a switch that also controls the paint supply;

c) transformers, power packs, control apparatus, and all other electrical portions of the equipment,
with the exception of the hand gun itself and its connections to the power supply, shall be located
outside the hazardous area;

d) the handle of the spray gun shall be bonded to ground by a metallic connection and be constructed
such that the operator in normal operating position is in intimate electrical contact with the handle
in order to prevent buildup of a static charge on the operator’s body;

e) all electrically conductive objects in the spraying area shall be bonded to ground and the
equipment shall carry a prominent, permanently installed warning regarding the necessity for this
bonding feature;

f)  precautions shall be taken to ensure that objects being painted are maintained in metallic contact
with the conveyor or other grounded support, and these precautions shall include the following:

i)  hooks shall be regularly cleaned;

ii) areas of contact shall be sharp points or knife edges; and

iii) points of support of the object shall be concealed from random spray where feasible and,
where the objects being sprayed are supported from a conveyor, the point of attachment to
the conveyor shall be located so as to not collect spray material during normal operation; and

g) the spraying operation shall take place within a spray area that is adequately ventilated to remove
solvent vapours released from the operation, and the electrical equipment shall be interlocked
with the ventilation of the spraying area so that the equipment cannot be operated unless the
ventilation system is in operation.

20-312 Wiring and equipment above hazardous areas

1) All fixed wiring above hazardous areas shall conform to Section 12.

2) Equipment that may produce arcs, sparks, or particles of hot metal, such as lamps and lampholders
for fixed lighting, cut-outs, switches, receptacles, motors, or other equipment having make-and-
break or sliding contacts, where installed above a hazardous area or above an area where freshly
finished goods are handled, shall be of the totally enclosed type or constructed to prevent the
escape of sparks or hot metal particles.

20-314 Bonding
All metal raceways and all non-current-carrying metal portions of fixed or portable equipment,
regardless of voltage, shall be bonded to ground in accordance with Section 10.

Aircraft hangars

20-400 Scope

Rules 20-402 to 20-422 apply to locations used for storage or servicing of aircraft in which gasoline, jet
fuels or other volatile flammable liquids, or flammable gases are used, but shall not include those
locations used exclusively for aircraft that have never contained such liquids or gases, or that have been
drained and properly purged.

20-402 Hazardous areas

1) Any pit or depression below the level of the hangar floor shall be a Zone 1 location that shall
extend up to the floor level.

2) The entire area of the hangar, including any adjacent and communicating areas not suitably cut off
from the hangar, shall be a Zone 2 location up to a level 450 mm above the floor.

3) The area within 1.5 m horizontally from aircraft power plants, aircraft fuel tanks, or aircraft
structures containing fuel shall be a Zone 2 location that extends upward from the floor to a level
1.5 m above the upper surface of wings and of engine enclosures.

4) Adjacent areas in which hazardous vapours are not likely to be released, such as stock rooms,
electrical control rooms, and other similar locations, shall be permitted to be classed as
non-hazardous when adequately ventilated and when effectively cut off from the hangar itself in
accordance with Rule 18-058.
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Except as permitted by Subrule 6), electrical wiring and equipment, any portion of which is in or
below the hangar floor, shall conform to the requirements for Zone 1.
Raceways located at least 600 mm below the hangar floor shall not be required to conform to the
requirements for Zone 1 when
a) encased in a concrete envelope a minimum of 50 mm thick where both ends of the conduit
emerge in non-hazardous locations; or
b) they are non-metallic conduit and
i)  where the last 600 mm to the point of emergence above grade or finished floor is
threaded rigid metal conduit; and
ii) aflammable fluid migration seal is located above grade or finished floor with no box,
coupling, or fitting in the conduit run between the seal and non-metallic conduit.

A 20-404 Wiring and equipment in hazardous areas

1)

2)

3)

All fixed and portable wiring and equipment that is or may be installed or operated within any of
the hazardous locations defined in Rule 20-402 shall conform to the requirements of Section 18.
Wiring systems installed in pits, or other spaces in or under the hangar floor, shall be provided with
adequate drainage and shall not be placed in the same compartment with any other service except
piped compressed air.

Attachment plugs and receptacles in hazardous locations shall be explosion-proof, or shall be
designed so that they cannot be energized while the connections are being made or broken.

20-406 Wiring not within hazardous areas

1)

2)
3)

4)

All fixed wiring in a hangar not within a hazardous area as defined in Rule 20-402 shall be installed
in metal raceways or shall be armoured cable, Type Ml cable, aluminum-sheathed cable, or copper-
sheathed cable, except that wiring in a non-hazardous location as set out in Rule 20-402 4) shall be
permitted to be of any type recognized in Section 12 as suitable for the type of building and the
occupancy.

For pendants, flexible cord of the hard-usage type and containing a separate bonding conductor
shall be used.

For portable utilization equipment and lamps, flexible cord of the hard-usage type and containing a
separate bonding conductor shall be used.

Suitable means shall be provided for maintaining continuity and adequacy of the bonding between
the fixed wiring system and the non-current-carrying metal portions of pendant luminaires,
portable lamps, and other portable utilization equipment.

20-408 Equipment not within hazardous areas

1)

2)
3)
4)

In locations other than those described in Rule 20-402, equipment that is less than 3 m above
wings and engine enclosures of aircraft and that may produce arcs, sparks, or particles of hot
metal, such as lamps and lampholders for fixed lighting, cut-outs, switches, receptacles, charging
panels, generators, motors, or other equipment having make-and-break or sliding contacts, shall be
of the totally enclosed type or constructed to prevent the escape of sparks or hot metal particles,
except that equipment in areas described in Rule 20-402 4) shall be permitted to be of the general-
purpose type.

Lampholders of the metal shell, fibre-lined type shall not be used for fixed lighting.

Portable lamps that are used within a hangar shall comply with Rule 18-100.

Portable utilization equipment that is, or may be, used within a hangar shall be of a type suitable
for use in Zone 2 locations.

20-410 Stanchions, rostrums, and docks

1)

Electric wiring, outlets, and equipment, including lamps on, or attached to, stanchions, rostrums, or
docks that are located, or likely to be located, in a hazardous area as defined in Rule 20-402 3),
shall conform to the requirements for Zone 2 locations.
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2) Where stanchions, rostrums, and docks are not located, or are not likely to be located, in a
hazardous area as defined in Rule 20-402 3), wiring and equipment shall conform to Rules 20-406
and 20-408, except for the following:

a) receptacles and attachment plugs shall be of the locking type that will not break apart readily;
and

b) wiring and equipment not more than 450 mm above the floor in any position shall conform to
Subrule 1).

3) Mobile stanchions with electrical equipment conforming to Subrule 2) shall carry at least one
permanently affixed warning sign, to the effect that the stanchions are to be kept 1.5 m clear of
aircraft engines and fuel tank areas.

20-412 Sealing

1) Seals shall be installed in accordance with Section 18 and shall apply to horizontal as well as to
vertical boundaries of the defined hazardous areas.

2) Raceways embedded in a masonry floor or buried beneath a floor shall be considered to be within
the hazardous area above the floor when any connections or extensions lead into or through the
hazardous area.

20-414 Aircraft electrical systems
Aircraft electrical systems shall be de-energized when the aircraft is stored in a hangar and, whenever
possible, while the aircraft is undergoing maintenance.

20-416 Aircraft battery charging and equipment

1) Aircraft batteries shall not be charged when installed in an aircraft located inside or partially inside
a hangar.

2) Battery chargers and their control equipment shall not be located or operated within any of the
hazardous areas defined in Rule 20-402 but shall be permitted to be located or operated in a
separate building or in an area complying with Rule 20-402 4).

3) Mobile chargers shall carry at least one permanently affixed warning sign stating that the chargers
are to be kept 1.5 m clear of aircraft engines and fuel tank areas.

4) Tables, racks, trays, and wiring shall not be located within a hazardous area, and shall conform to
the provisions of Section 64 pertaining to storage batteries.

20-418 External power sources for energizing aircraft

1) Aircraft energizers shall be designed and mounted so that all electrical equipment and fixed wiring
are at least 450 mm above floor level, and they shall not be operated in a hazardous area as
defined in Rule 20-402 3).

2) Mobile energizers shall carry at least one permanently affixed sign stating that the energizers are
to be kept 1.5 m clear of aircraft engines and fuel tank areas.

3) Aircraft energizers shall be equipped with polarized external power plugs and with automatic
controls to isolate the ground power unit electrically from the aircraft in case excessive voltage is
generated by the ground power unit.

4) Flexible cords for aircraft energizers and ground support equipment shall be of the extra-hard-
usage type and shall include a bonding conductor.

20-420 Mobile servicing equipment with electrical components
1) Mobile servicing equipment such as vacuum cleaners, air compressors, air movers, etc., having
electrical wiring and equipment not suitable for Zone 2 locations shall
a) be designed and mounted so that all such wiring and equipment is at least 450 mm above the
floor;
b) not be operated within the hazardous areas defined in Rule 20-402 3); and
c) carry at least one permanently affixed warning sign stating that the equipment is to be kept
1.5 m clear of aircraft engines and fuel tank areas.
2) Flexible cords used for mobile equipment shall be of the extra-hard-usage type and shall include a
bonding conductor.
3) Attachment plugs and receptacles shall provide for the connection of the bonding conductor to the
raceway system.
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4) Equipment shall not be operated in areas where maintenance operations likely to release
hazardous vapours are in progress, unless the equipment is at least suitable for use in a Zone 2
location.

20-422 Bonding
All metal raceways, and all non-current-carrying metal portions of fixed or portable equipment,
regardless of voltage, shall be bonded to ground in accordance with Section 10.

March 2024 © 2024 Canadian Standards Association 197



Section 22
Locations in which corrosive liquids, vapours, or excessive moisture are likely to be

CSA C22.1:24 present

Section 22 — Locations in which corrosive liquids, vapours, or
excessive moisture are likely to be present

General

22-000 Scope

This Section applies to electrical equipment and installations in locations in which corrosive liquids,
vapours, or excessive moisture are likely to be present, and supplements or amends the general
requirements of this Code.

22-002 Category definitions (see Appendix B)

Locations covered in this Section shall be classified as follows:

a) Category 1 — the location is one in which moisture in the form of vapour or liquid is present in
guantities that are liable to interfere with the normal operation of electrical equipment, whether
the moisture is caused by condensation, the dripping or splashing of liquid, or otherwise; and

b) Category 2 — the location is one in which corrosive liquids or vapours are likely to be present in
guantities that are likely to interfere with the normal operation of electrical equipment.

22-004 Application of category definitions
Where the expressions “Category 1” or “Category 2” do not appear in any Rule in this Section, the Rule
shall apply to both categories.

Equipment

22-100 Essential equipment only (see Appendix B)

1) Only electrical equipment that is essential for the processes being carried on in a room or section
of a building shall be installed in Category 1 and Category 2 locations.

2) Service equipment, motors, panelboards, switchboards, and other electrical equipment shall,
where practicable, be installed in rooms or sections of the building that are not Category 1 or
Category 2 locations.

3) Enclosures containing moulded case circuit breakers shall not be located in a Category 2 location
unless marked as suitable for the application.

22-102 Electrical equipment

1) Electrical equipment located in a Category 1 location shall be suitable for wet locations.

2) Electrical equipment located in a Category 2 location shall be corrosion-resistant.

3) Where the electrical equipment is, or is likely to be, partially or wholly submerged, it shall be of a
submersible type of construction.

22-104 Pendant lampholders

1) Pendant lampholders shall be of the weatherproof type and hung from insulated stranded copper
conductors of not less than No. 14 AWG.

2)  Where the pendant insulated conductors exceed 900 mm in length, they shall be twisted together.

22-106 Luminaires

1) Every luminaire in a Category 1 location shall be constructed so that water cannot enter or
accumulate within the luminaire.

2) Every luminaire in a Category 2 location shall be totally enclosed, gasketted, and of a corrosion-
resistant type of construction.

22-108 Wiring devices and connectors (see Appendix B)
1) Receptacles, inlets, attachment plugs, and connectors shall be
a) of the weather-resistant type when installed in a Category 1 location; and
b) of the corrosion-resistant type when installed in a Category 2 location.
2) Devices in Subrule 1) shall be protected by suitable enclosures, and such protection shall be
present whether or not
a) an attachment plug is inserted into the receptacle; or
b) aconnector is inserted into the inlet.
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3) Flexible cords, portable power cables, and attachment plugs for portable equipment shall comply
with the requirements of Subrules 1) and 2) and be of the outdoor type suitable for hard usage as
selected in accordance with Rules 12-402 1) and 12-406 1).

Wiring

22-200 Wiring method in Category 1 locations

1) Where insulated conductors or cables are exposed to moisture in a Category 1 location, they shall
a) if used in exposed wiring, be of the types selected in accordance with Rule 12-102 3) and

rated
i) for exposed wiring in wet locations; or
ii) for exposed wiring where exposed to the weather, provided that they are located more
than 1.5 m horizontally or 2.5 m vertically from floors, decks, balconies, or stairs; and
b) if used in a raceway, be of the types selected in accordance with Rule 12-102 3) for use in
raceways in wet locations.

2) Non-metallic-sheathed cable of the NMW or NMWU type shall be permitted to be used in a
Category 1 location.

3) Armoured cable, aluminum-sheathed cable, and copper-sheathed cable installed in a Category 1
location shall be of the type selected in accordance with Rule 12-102 3) for direct earth burial.

4) Split knobs or cleats shall not be used in a Category 1 location.

5) Mineral-insulated cable shall be permitted to be used in a Category 1 location, but if the cable is
secured to walls, it shall be spaced at least 6 mm from the wall at each point of support.

6) Aluminum conductors shall not be used in Category 1 locations unless the termination or joint is
adequately sealed against ingress of moisture.

22-202 Wiring method in Category 2 locations

1) Where insulated conductors or cables are exposed to corrosive liquids or vapours in a Category 2
location, they shall
a) if used in exposed wiring, be of a type with corrosion-resistant protection and be located more

than 1.5 m horizontally or 2.5 m vertically from floors, decks, balconies, or stairs; and
b) if used in conduit, be of a type with corrosion-resistant protection.

2) Non-metallic-sheathed cable of the NMW or NMWU type shall be permitted to be used in a
Category 2 location.

3) Surface metal raceways, underfloor raceways, bare conductors, armoured cable except where
permitted in Table 19 for exposure to corrosive action, wireways, busways, and split knobs shall
not be used in Category 2 locations.

4) Mineral-insulated cable shall be permitted to be used in a Category 2 location if the corrosive
action is not of such a nature as to cause deterioration of the outer sheath.

5) Aluminum-sheathed cable and copper-sheathed cable shall be permitted to be used in a Category 2
location, provided that they have suitable corrosion-resistant protection where necessary.

6) Aluminum conductors shall not be used in Category 2 locations unless the termination or joint is
adequately sealed against ingress of corrosive liquids or vapours.

22-204 Rinks

1) Insulated conductors run as open wiring in accordance with Rules 12-200 and 12-206 shall be
permitted to be used for the lighting of curling or skating rink areas that are subject to
condensation, provided that the insulated conductors are suitable for wet locations as selected in
accordance with Rule 12-102 3).

2) The wiring method used in waiting rooms and other portions of rinks shall be in accordance with
Section 12 based on the area and moisture conditions involved.

3) Rink areas that are provided with positive mechanical ventilation capable of changing the air at
least three times per hour shall be permitted to be regarded as dry locations.
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Drainage, sealing, and exclusion of moisture and corrosive vapour

22-300 Drip loops

Where exposed insulated conductors or non-metallic-sheathed cables enter into or issue from a
Category 1 or Category 2 location, the insulated conductors or cables shall pass through the wall of the
location in an upward direction from the Category 1 or Category 2 location, and in the case of exposed
insulated conductors or cables, shall be in non-combustible, non-absorptive insulating tubes.

22-302 Drainage, sealing, and exclusion of moisture

1) Where conduit is used, it shall be
a) arranged to drain at frequent intervals to suitable locations;

b) equipped with fittings that permit the moisture to drain out of the system;

c) installed to give 12 mm clearance from the supporting surface when either the conduit or
supporting surface is metallic; and

d) sealed to prevent the migration of corrosive vapour where, due to the location of equipment,
such migration is considered possible.

2) Where a conduit, aluminum-sheathed cable, or copper-sheathed cable leaves a warm room and
enters a cooler atmosphere, it shall be sealed off to prevent breathing and subsequent
condensation and shall be sealed in such a manner that condensate will not be trapped at the seal.

3) Every joint in a conduit in a Category 1 location shall be watertight.

4) Every cabinet and fitting in a Category 1 location shall be
a) of splash-proof or drip-proof construction;

b) placed so as to prevent moisture or water from entering and accumulating within; and
c) mounted to give at least 12 mm clearance from the supporting surface when either the
enclosure or supporting surface is metallic.

Circuit control

22-400 Circuit control

Every circuit in a Category 1 or Category 2 location shall, where practicable, be arranged so that the
current-carrying conductors can be entirely cut off from the supply of electrical power or energy at a
convenient point outside the location.

Materials

22-500 Corrosion-resistant material
All conduits, metal enclosures, and fittings, including every bolt and screw used to secure electrical
equipment, shall be protected by or be of material resistant to the specific corrosive environment.

Bonding

22-600 Exposed, non-current-carrying metal parts
Exposed, non-current-carrying metal parts of fixed or portable equipment shall be bonded to ground in
accordance with Section 10.

Sewage lift and treatment plants

22-700 Scope

1) Rules 22-702 to 22-710 apply to the installation of electrical facilities in sewage lift and pumping
stations, and in primary and secondary sewage treatment plants where the environment could
contain multiple hazards, such as moisture, corrosion, explosions, fire, and atmospheric poisoning.

2) Rules 22-702 to 22-710 do not apply to methane generation facilities associated with some
treatment facilities.

22-702 Special terminology
In this Subsection, the following definitions shall apply:
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Continuous positive pressure ventilation — a ventilation system capable of maintaining a positive
pressure in a room or area and of changing the air in the room or area at least six times an hour with
means for detecting ventilation failure.

Dry well — the location below ground designed to accommodate equipment associated with waste
water pumping and isolated from the wet well location to prevent the migration of gases and vapours
into the dry well.

Suitably cut off — an area rendered impermeable and cut off from an adjoining area with no means of
liquid, gas, or vapour communication between the areas at atmospheric pressure.

Wet well — the location below ground where the raw sewage is collected and temporarily stored
before passing through the lift pumps or being processed in a treatment plant.

22-704 Classification of areas (see Appendix B)
1) Sewage lift and treatment plants shall be classified for
a) hazardous areas in accordance with Section 18; and
b) corrosive liquids, vapours, or moisture in accordance with this Section.
2) Wet wells provided with adequate continuous positive pressure ventilation shall be considered
Zone 2.
3) Except as permitted by Subrule 5) c), all locations below ground suitably cut off from locations in
which sewage gases may be present shall be considered Category 1.
4) All locations in which sewage gases may be present in explosive concentrations shall be considered
hazardous areas and Category 2.
5) The following areas shall be permitted to be classified as ordinary locations:
a) all locations suitably cut off from a Category 2 location and not classified as a Category 1
location;
b) all locations not suitably cut off from a Category 2 location but with adequate continuous
positive pressure ventilation; and
c) dry well locations below ground where adequate heating and adequate continuous positive
pressure ventilation is installed.

22-706 Wiring methods
1) Wiring methods within hazardous areas shall be in accordance with Section 18.
2) Wiring methods in a Category 1 or a dry Category 2 location shall be in accordance with
Rules 22-200 and 22-202, respectively.
3) Wiring methods in a wet or damp Category 2 location shall be in accordance with Rule 22-202, with
the following exceptions:
a) rigid steel conduit and electrical metallic tubing shall not be used;
b) armoured cable, mineral-insulated cable, aluminum-sheathed cable, and copper-sheathed
cable shall be permitted to be used, provided that the cable is spaced from walls by at least
12 mm, has a corrosion-resistant jacket, and the cable connectors are adequately sealed
against ingress of corrosive liquids or vapours; and
c) grounding and bonding conductors shall be insulated or otherwise protected from corrosion,
and the point of connection to ground, if exposed to a corrosive atmosphere, shall be
protected from corrosion or be of a material resistant to the specific corrosive environment.
4) Conduits installed from the wet well to an electrical enclosure shall be sealed with a suitable
compound to prevent the entrance of moisture, vapour, or gases into the enclosure.

22-708 Electrical equipment

1) Electrical equipment installed in hazardous areas shall be in accordance with Section 18.

2) Electrical equipment installed in a Category 1 or a dry Category 2 location shall be in accordance
with the applicable requirements of this Code.
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3) Electrical equipment installed in a wet or damp Category 2 location shall be in accordance with the
applicable requirements of this Code, with the following exceptions:
a) receptacles shall be fitted with self-closing covers and, if of the duplex type, have individual
covers over each half of the receptacle;
b) lighting switches shall have weatherproof covers;
c) unit emergency lighting equipment and emergency lighting control units, other than remote
lamps, shall not be located in such locations;
d) heating equipment shall be marked for use in such locations or installed outside the corrosive
location;
e) motors shall be totally enclosed and fan cooled and shall not incorporate dissimilar metals
relative to the motor frame and connection box; and
f)  electrical equipment in wet well areas shall not contain devices that will cause an open arc or
spark during normal operation.
4) Ventilation fans shall not be located within the wet well, and fan blades shall be of spark-resistant
material.
5) Areas provided with continuous positive pressure ventilation shall be interlocked to de-energize all
electrical equipment not marked for use in an explosive gas atmosphere in case the ventilating
equipment is inoperative.

22-710 Grounding of structural steel
Structural steel below ground in contact with the surrounding earth shall be bonded to the system
ground.

Farm buildings housing livestock

22-800 Scope (see Appendix B)
Rules 22-802 to 22-808 apply to electrical equipment and installations in farm buildings housing
livestock.

22-802 Special terminology (see Appendix B)
In this Subsection, the following definitions shall apply:

Livestock — farm animals including, but not limited to, cattle, horses, swine, sheep, goats, poultry,
ratites, cultured fish, fur-bearing animals, game animals, game birds, deer, elk, and bees.

Specialty-type equipment — equipment designed and used for a specific and unique agricultural
purpose.

Suitably cut off — an area that is separated from and rendered impermeable to an adjoining area with
no means of liquid, gas, or vapour communication between the areas at atmospheric pressure.

Wash-down — cleaning that includes direct spray of liquid under pressure.

22-804 Classification of areas (see Appendix B)

1) Farm buildings housing livestock shall be classified as Category 1 and Category 2 locations in
accordance with this Section, unless a deviation is allowed in accordance with Rule 2-030.

2) Notwithstanding Subrule 1, locations in a farm building housing livestock that are suitably cut off
from a Category 1 or Category 2 location shall be considered dry locations.

22-806 Electrical equipment, luminaires, and receptacles (see Appendix B)
1) Except for speciality-type equipment and ventilation fans, electrical equipment shall be installed in
accordance with Rules 22-102 to 22-108.
2) Where electrical equipment is permanently connected to an outlet, wire connectors shall
incorporate anti-corrosion compound.
3) Electrical equipment incorporating overcurrent devices shall be installed in
a) locations suitably cut off from Category 1 or Category 2 locations; or
b) a suitable enclosure with continuous positive pressure ventilation in accordance with
Rule 22-702.
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4)

5)
6)

Devices such as receptacles and general-use switches installed where wash-down operation is
performed shall be protected by a suitable enclosure in accordance with Rule 2-400.

Pendant lampholders shall not be permitted.

Exposed lamps shall be shatter-resistant in design.

22-808 Wiring methods (see Appendix B)

1)

2)

3)

4)

Wiring methods shall be in accordance with Rule 22-202, with the following exceptions:

a) electrical metallic tubing shall not be permitted;

b) grounding and bonding conductors shall be insulated or otherwise protected from corrosion;
and

c) connections, if exposed to a corrosive atmosphere, shall be protected from corrosion or be of
a material resistant to the specific corrosive environment.

Except for feeders supplying panelboards installed in accordance with Rule 22-806 3), aluminum

conductors shall not be used in farm buildings housing livestock.

Cables without metallic armour shall be provided with protection from rodents, in the form of rigid

steel or rigid non-metallic conduit or other suitable material, when installed in

a) exposed locations less than 300 mm above any horizontal surface;

b) exposed locations on the side of floor joists or other structural members less than 100 mm
below the upper surface of the floor joists or other structural members;

c) attics; or

d) concealed spaces.

All raceways, fittings, junction boxes, cable assemblies and associated connectors, devices, and

device boxes and covers shall be of the corrosion-resistant type.
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24-000 Scope (see Appendix B)

1) This Section applies to the installation of
a) electrical wiring and equipment within patient care areas of health care facilities; and
b) the portions of the electrical systems of health care facilities designated as essential electrical

systems.

2) Except as noted in Rules 24-106 7) and 24-110, this Section does not apply to installations of
electrical communication systems as covered in Section 60, nor to radio and television installations
as covered in Section 54.

3) This Section supplements or amends the general requirements of this Code.

24-002 Special terminology (see Appendix B)
In this Section, the following definitions shall apply:

Anaesthetizing location — any area of a health care facility where the induction and maintenance of
general anaesthesia are routinely carried out in the course of the examination or treatment of patients.

Applied part — the part or parts of medical electrical equipment, including the patient leads, that come
intentionally into contact with the patient to be examined or treated.

Basic care area — a patient care area where body contact between a patient and medical electrical
equipment is neither frequent nor usual.

Body contact — an intentional contact at the skin surface or internally, but no direct contact to the
heart.

Cardiac contact — an intentional contact directly to the heart by means of an invasive procedure.

Casual contact — contact by voluntary action with a device that has no applied part and is not intended
to be connected to a patient.

Conditional branch — the portion of an essential electrical system in which circuits require power
restoration by emergency service within 24 h, depending on special circumstances such as
environmental or climatic conditions.

Critical care area — a patient care area that is an anaesthetizing location, or in which cardiac contact
between a patient and medical electrical equipment is frequent or normal.

Delayed vital branch — the portion of an essential electrical system in which the circuits require power
restoration within 1 min.

Emergency electrical power supply system — one or more electrical generator sets located on health
care facility premises, intended to be available if all other supplies fail and capable of supplying all the
loads of the essential electrical system.

Essential electrical system — an electrical system that has the capability of restoring and sustaining a
supply of electrical energy to specified loads in the event of a loss of the normal supply of energy.

Hazard index — for a given set of conditions in an isolated power system, the current, expressed in
milliamperes and consisting of resistive and capacitive leakage and fault currents, that would flow
through a low impedance if the low impedance were to be connected between either isolated
conductor and ground.

Health care facility — a set of physical infrastructure elements that are intended to support the delivery
of specific health-related services.
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Health care facility administration — the unit responsible for planning, organizing, directing, and
controlling the health care facility in accordance with the policies of the health care facility and
government statutes.

Intermediate care area — a patient care area in which body contact between a patient and medical
electrical equipment is frequent or normal.

Isolated system — an electrical distribution system in which no circuit conductor is connected directly
to ground.

Line isolation monitor — a device that measures and displays the total hazard index of an isolated
electrical system and provides warning when the index reaches a preset limit.

Normal supply — the main electrical supply into a building or a building complex; it may consist of one
or more consumer services capable of supplying all loads in the building or building complex.

Patient — a person undergoing medical investigation or treatment.
Patient care area — an area intended primarily for the provision of diagnosis, therapy, or care.

Patient care environment — a zone in a patient care area that has been pre-selected for the
accommodation of a patient bed, table, or other supporting mechanism, and for the accommaodation of
equipment involved in patient treatment, and that includes the space within the room 1.5 m beyond
the perimeter of the bed, table, or other supporting mechanism in its normal location and to within

2.3 m of the floor.

Patient care environment bonding point — a common bus, in a patient care environment, that is
bonded to ground, and that serves as a common point to which equipment and other bonding
connections can be made by means of a group of jacks.

Total hazard index — the hazard index of a given isolated system with all appliances, including the line
isolation monitor, connected.

Vital branch — the portion of an essential electrical system in which the circuits require power
restoration within 10 s.

Patient care areas

24-100 Rules for patient care areas (see Appendix B)

Rules 24-104 to 24-118 shall apply to those patient care areas that have been designated as
a) basic care areas;

b) intermediate care areas; or

c) critical care areas.

24-102 Panelboards supplying circuits in patient care areas (see Appendix B)

1) Panelboards supplying circuits in patient care areas shall be
a) secured;
b) accessible only to authorized personnel; and
c) except as provided by Subrule 2), outside patient care areas.

2) Panelboards supplying circuits described in Subrule 24-302 1) shall be permitted to be located in
patient care areas.

3) Panelboards installed in basic or intermediate care areas in accordance with Subrule 2) shall supply
only circuits located within those patient care areas.

4) Panelboards installed in critical care areas in accordance with Subrule 2) shall supply only circuits
intended for, and dedicated to, the critical care area where they are located.
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24-104 Circuits in basic care areas (see Appendix B)

1)
2)

3)

4)

5)

6)

7)

8)

9)

The branch circuits supplying receptacles or permanently connected equipment in basic care areas
shall be supplied from a grounded distribution system.

Branch circuit insulated conductors shall be copper and shall be sized not smaller than

No. 12 AWG.

Except as permitted by Subrule 4), branch circuits that supply receptacles or permanently
connected medical electrical equipment within a patient care environment shall supply only loads
within that patient care environment.

A branch circuit described as in Subrule 3) shall be permitted to be extended to supply loads within
one additional patient care environment, provided that the two patient care environments are
adjacent to each other.

Where an electrical system in a health care facility includes loads that are designated as essential in
accordance with Subrule 24-302 1), each patient care environment described in Subrule 3), or pair
of patient care environments described in Subrule 4), shall be supplied by at least one branch
circuit from a panelboard that is part of an essential electrical system.

Branch circuits shall be supplied at not more than 150 volts-to-ground, unless designated for
special-purpose use (e.g., to supply mobile X-ray, laser, and similar equipment) or for permanently
connected equipment.

A branch circuit that supplies receptacles or permanently connected electrical equipment as
described in Rule 24-300 shall not supply receptacles or permanently connected equipment that is
not part of the essential electrical system.

A circuit consisting of conductors connected to communication or nurse call equipment that is
installed within a patient care area shall be deemed a Class 1 circuit but shall have its voltage and
power limited in accordance with Rule 16—222 3).

All branch circuits supplying loads within patient care environments, other than those supplying
multi-phase equipment, shall be 2-wire circuits.

24-106 Bonding to ground in basic care areas (see Appendix B)

1)

2)

3)

4)

Bonding conductors shall be insulated unless they are

a) installed in non-metallic conduit; or

b) incorporated into a cable that is constructed in such a manner that contact between any
metal shield or armour, if it is present, and a bare bonding conductor is not possible.

All receptacles and other permanently connected equipment shall be bonded to ground by copper

equipment bonding conductors, sized in accordance with Table 16 but in no case smaller than

No. 12 AWG, installed in accordance with Rule 10-614 and run with the circuit conductors in

accordance with the following:

a) each multi-wire branch circuit shall be provided with its own equipment bonding conductor;
b) except as permitted by Items c) and d), each 2-wire branch circuit supplying a receptacle in a
patient care environment shall be provided with its own equipment bonding conductor;

c) when the receptacles in a patient care environment are supplied from two 2-wire branch
circuits in the same raceway, a single equipment bonding conductor shall be permitted to be
shared by the two circuits; or

d) when receptacles intended for a pair of adjacent patient care environments are supplied by
three 2-wire branch circuits and one of the circuits is intended to be shared by both
environments, the three circuits shall be permitted to share two equipment bonding
conductors.

Utilization equipment bonding conductors required by Subrules 2), 6), and 7) shall terminate either

at the panelboard supplying the branch circuits to the patient care environment from which they

arise or on a separately installed busbar that is bonded to that panelboard.

Where branch circuits for a patient care environment are supplied from more than one

panelboard, the panelboards shall be bonded together with a single copper equipment bonding

conductor sized in accordance with Rule 10-616, but in no case smaller than a No. 6 AWG.
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5) Each panelboard supplying branch circuits as described in Rule 24-104 3) and located in a basic
care area shall be bonded to ground by a copper bonding conductor that is
a) installed in the same raceway as the circuit conductors supplying that panelboard or installed

in accordance with Rule 10-614, and sized in accordance with Rule 10-616; or
b) incorporated into the assembly of the cable supplying that panelboard.

6) Each panelboard supplying branch circuits as described in Rule 24-104 3) and located outside a
basic care area shall be bonded to ground in accordance with Rule 10-610.

7) Each item of three-phase equipment shall be bonded to ground with a copper equipment bonding
conductor that is
a) sized in accordance with Rule 10-616, but is in no case smaller than No. 12 AWG; and
b) connected to its own terminal at the equipment and the panelboard.

8) If they could become energized, exposed non-current-carrying metal parts of communication,
radio, or television equipment, other than telephone sets, in a patient care environment shall be
bonded to ground using a copper equipment bonding conductor sized in accordance with
Subrule 7), by
a) connection to the bonding screw in the communication section of a barriered and ganged

metal outlet box that serves a patient care environment; or
b) connection to an equipment bonding conductor or bonding busbar for that patient care
environment as identified in Subrule 3).

9) If they could become energized, exposed non-current-carrying metal parts of non-electrical
equipment in a patient care environment shall be bonded to ground using a copper equipment
bonding conductor sized in accordance with Subrule 7) by connection to an equipment bonding
conductor or bonding busbar for that patient care environment as identified in Subrule 3).

10) Notwithstanding Subrules 1) and 2), recessed and surface-mounted luminaires located more than
2.3 m above floor level, and their associated switches located outside a patient care environment,
shall be permitted to be bonded in accordance with Section 10.

24-108 Receptacles in basic care areas (see Appendix B)

1) Receptacles intended for a given patient care environment shall be located to minimize the
likelihood of their inadvertent use for a patient care environment for which they are not intended.

2) Receptacles located in areas that are routinely cleaned using liquids that normally splash against
the walls shall be installed not less than 300 mm above the floor.

3) Receptacles located in bathrooms or washrooms shall be located
a) within 1.5 m of the wash basin; and
b) outside of any bathtub enclosure or shower stall.

4) Receptacles intended for housekeeping equipment and other non-medical loads shall be so
identified.

5) Except for receptacles as described in Subrule 3), all CSA configuration 5-15R, 5-20R, 5-20RA,
6-15R, 6-20R, and 6-20RA receptacles shall be hospital grade.

6) All receptacles that are supplied from circuits in an essential electrical system as described in
Rule 24-302 shall be coloured red, and no other receptacles shall be so coloured.

7) Receptacles shall not be of the isolated ground type.

8) All receptacles of CSA configuration 5-15R and 5-20R installed in areas designated by the health
care facility administration as being intended primarily for the provision of diagnosis, therapy, or
care to children shall be tamper-resistant and marked as such, except for
a) receptacles dedicated for stationary appliances such that the receptacle is rendered

inaccessible; and
b) receptacles located above 2 m from the floor.

24-110 Other equipment in basic care areas

Notwithstanding the requirements of Rule 60-400, emergency signalling and similar equipment
manufactured in conformance with the additional watertightness requirements of the CSA C22.2 No.
60601 series of standards, and intended for use in shower stalls and bathtub enclosures, shall be
permitted to be installed at normal heights within such stalls and enclosures.
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24-112 Circuits in intermediate and critical care areas (see Appendix B)

The branch circuits supplying receptacles or other permanently connected equipment in intermediate
or critical care areas shall be supplied from either a grounded system meeting the requirements of
Rule 24-104 or an isolated system meeting the requirements of Rule 24-200, except that all branch
circuits supplying loads within patient care environments, other than those supplying multi-phase
equipment, shall be 2-wire circuits.

24-114 Bonding to ground in intermediate and critical care areas (see Appendix B)
1) Bonding to ground in intermediate and critical care areas shall conform to Rule 24-106 whether the
supply is derived from a grounded or an isolated system.
2) If a patient care environment bonding point is provided, it shall be bonded to the panelboard
serving the patient care environment with which it is associated by either
a) abonding jumper connecting it to the bonding terminal in an enclosure that accommodates
the bonding point along with receptacles for a patient care environment; or
b) a copper conductor that is installed for that purpose and is run in the same raceway as the
equipment bonding conductors serving that patient care environment.

24-116 Receptacles in intermediate and critical care areas (see Appendix B)
Receptacles in intermediate and critical care areas shall

a) meet the requirements of Rule 24-108; and

b) where supplied from an isolated system, be identified as such.

24-118 Receptacles subject to standing fluids on the floor or drenching of the work area
(see Appendix B)

All receptacles in areas subject to standing fluids on the floor or drenching of the work area shall be
a) protected by a ground fault circuit interrupter of the Class A type; or

b) supplied by an isolated system conforming to Rule 24-200.

Isolated systems

24-200 Rules for isolated systems (see Appendix B)

1) Rules 24-202 to 24-208 shall apply to isolated systems installed under the provisions of
Rules 24-112 and 24-118.

2) In a patient care environment supplied by an isolated system, branch circuits supplying only fixed
luminaires and permanently connected medical electrical equipment shall be permitted to be
supplied by a conventional grounded system, provided that wiring for grounded and isolated
circuits does not occupy the same raceway.

24-202 Sources of supply (see Appendix B)

1) The means of supply to an isolated system shall be
a) the secondary of one or more isolating transformers having no direct electrical connection

between primary and secondary windings;
b) a motor-generator set; or
c) asuitably isolated, battery-powered inverter supply.

2)  Where more than one single-phase isolated power system serves a single patient care
environment, the grounding buses of all of these systems shall be bonded together with a copper
bonding conductor
a) having a total impedance not greater than 0.2 Q; and
b) sized not smaller than that permitted by Table 16.

24-204 Single-phase isolated circuits (see Appendix B)
1) Except where Rule 24-206 applies, isolated circuits shall meet the requirements of Subrules 2)
to 7).
2) Isolated circuits shall
a) not be deliberately grounded, except through the impedance of an isolation-sensing device
(e.g., an isolation monitor);
b) have insulated circuit conductors of one of the following types:
i) RWY75 EP;
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ii) RW75 XLPE;

iii) RW90 EP; or

iv) RW9O0 XLPE;
c) have the insulation of one circuit conductor coloured orange and the other coloured brown;
d) have the orange-insulated conductor connected to the nickel screw of receptacles; and
e) have overcurrent devices that will open all ungrounded conductors simultaneously.

3) Any disconnecting means controlling an isolated circuit shall safely and simultaneously disconnect
all ungrounded conductors.

4) Single-phase isolated circuits shall be 2-wire circuits with copper equipment bonding conductors,
operating at voltages (rms) between conductors not exceeding
a) 300V for special-use receptacles and for permanently connected equipment; and
b) 150V for other receptacles.

5) Asingle-phase isolated system shall include automatic means (a line isolation monitor), with an
indicator located where visible to persons using the system, to monitor the impedance-to-ground
of the system together with any loads connected to it.

6) At the time of installation the total impedance (capacitive and resistive) between ground and each
energized conductor of a single-phase isolated system shall exceed 200 000 Q without utilization
equipment or the line isolation monitor connected.

7)  Where a single-phase isolated system is employed, it shall supply
a) general-purpose receptacles in

i)  asingle anaesthetizing location;

ii) one or more patient care environments in a single room; or

iii) a maximum of two patient care environments in separate but adjacent rooms, provided
that the alarm indicator clearly identifies the patient care environments affected by the
fault; or

b) special-purpose receptacles at different locations or in different patient care environments,
provided that the system is used only for one purpose and is arranged so that only one
receptacle can be energized at a time.

24-206 Individually isolated branch circuits (see Appendix B)

A single-phase isolated system that supplies only a single load via a single branch circuit shall meet the
requirements of Rule 24-204 2) to 6), except that

a) overcurrent devices need not be installed in the isolated circuit; and

b) the use of a line isolation monitor shall be optional.

24-208 Three-phase isolated systems (see Appendix B)
A three-phase isolated system shall
a) supply
i)  permanently connected medical equipment; or
ii) special-purpose receptacles in one or more anaesthetizing locations or patient care
environments, provided that the system is used only for the one purpose and is arranged so
that only one receptacle can be energized at a time;
b) meet the requirements of Rule 24-204 2) a), b), and e);
c) have its insulated circuit conductors identified as follows:
i) isolated conductor No. A — orange;
ii) isolated conductor No. B — brown; and
iii) isolated conductor No. C — yellow; and
d) meet the requirements of Rule 24-204 3).

Essential electrical systems

24-300 Rules for essential electrical systems (see Appendix B)

Rules 24-302 to 24-306 shall apply to those portions of a health care facility electrical system in which
the interruption of a normal supply of power would jeopardize the effective and safe care of patients,
with the object of reducing hazards that might arise from such an interruption.

March 2024 © 2024 Canadian Standards Association 209



Section 24
CSA C22.1:24 Patient care areas

24-302 Circuits in essential electrical systems (see Appendix B)

1) An essential electrical system shall consist of circuits that supply loads designated by the health
care facility administration as being essential for
a) life safety in accordance with Section 46;

b) care of the patient; and
c) effective operation of the health care facility.

2) An essential electrical system shall consist of at the minimum a vital branch and may also include a
delayed vital branch or a conditional branch, or both.

3) The wiring of the essential electrical system shall be kept entirely independent of all other wiring
and equipment and shall not enter a luminaire, raceway, box, or cabinet occupied by other wiring
except where necessary
a) in transfer switches; and
b) in emergency lights supplied from two sources.

4) Where the essential electrical system includes conductors as specified in Rule 46-108 1), the wiring
separation requirements of Rule 46-108 4) and 5) shall not apply, provided that
a) all overcurrent devices of the essential electrical system are selectively coordinated; or
b) the vital branch and delayed vital branch of the essential electrical system are kept entirely

separate from the conditional branch.

24-304 Transfer switches (see Appendix B)

1) All transfer switches shall comply with the requirements of the supply authority.

2) In low-voltage installations, automatic transfer switches used in essential electrical systems shall
conform to the requirements of CSA C22.2 No. 178.1 and, in addition, shall

a) be electrically operated and mechanically held; and

b) include means for safe manual operation.

3) In high-voltage installations, automatic transfer switches used in essential electrical systems shall

conform to the requirements of CSA C22.2 No. 178.3.

4) Manual transfer switches shall conform to the following:

a) the switching means shall be mechanically held and the operation shall be by direct manual
control or by electrical remote manual control utilizing control power from the supply to
which the load is being transferred;

b) a manual transfer switch that is operated by electrical remote manual control shall include a
means for safe manual mechanical operation;

c) reliable mechanical interlocking (and, in the case of a switch operated by electrical remote
manual control, electrical interlocking) to prevent interconnection of the normal and the
emergency electrical power supply systems shall be inherent in the design of a manual
transfer switch; and

d) a manual transfer switch shall include a readily visible mechanical indicator showing the
switch position.

5) The vital and delayed vital branches shall be connected to the emergency electrical power supply
system by means of one or more automatic transfer switches.

6) The conditional branch shall be connected to the emergency electrical power supply system by
either a manual or an automatic transfer switch.

24-306 Emergency electrical power supply system

An emergency electrical power supply system shall be

a) one or more generator sets in accordance with CSA Z32; and

b) located on the health care facility premises and installed in a service room or enclosure in
accordance with CSA C282.
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Section 26 — Installation of electrical equipment

General
26-000 Reserved for future use.

26-002 Connection to identified terminals or leads
Wherever a device having an identified terminal or lead is connected in a circuit having an identified
conductor, the identified conductor shall be connected to the identified terminal or lead.

26-004 Equipment over combustible surfaces (see Appendix B)

Where there is a combustible surface directly under stationary or fixed electrical equipment, that
surface shall be covered with a steel plate at least 1.6 mm thick that shall extend not less than 150 mm
beyond the equipment on all sides, if

a) the equipment is marked to require such protection; or

b) the equipment is open on the bottom.

26-006 Installation of ventilated enclosures

Ventilated enclosures shall be installed in a manner that does not restrict ventilation.

26-008 Outdoor installations

1) Outdoor installations of apparatus, unless housed in suitable enclosures, shall be surrounded by

suitable fencing in accordance with Rules 26-300 to 26-324.
2) Outdoor equipment shall be bonded to ground.

26-010 Dielectric liquid-filled equipment — Indoors (see Appendices B and G)

1) Except as permitted in Subrule 5), dielectric liquid-filled electrical equipment containing more than
23 L of liquid in one tank, or more than 69 L in a group of tanks, shall be located in an electrical
equipment vault.

2) Except as permitted in Subrule 4), dielectric liquid-filled electrical equipment containing 23 L of
liquid or less in one tank, or 69 L or less in a group of tanks, shall be
a) installed in a service room conforming to the requirements of the National Building Code of

Canada;

b) provided with a metal pan or concrete curbing capable of collecting and retaining all the liquid
of the tank or tanks;

c) isolated from other apparatus by fire-resisting barriers, with metal-enclosed equipment
considered as providing segregation and isolation; and

d) separated from other dielectric liquid-filled electrical equipment, if the equipment contains
dielectric liquid with polychlorinated biphenyls (PCBs), by such a distance that, if the liquid in
such equipment were spread at a density of 12 L/m2, the areas so covered would not overlap;
these areas being deemed to be circular if the tank (or group of tanks) is in an open area,
semi-circular if the tank is against a wall, and quarter-sector if the tank is in a corner.

3) Notwithstanding Subrules 1) and 2), motor starters shall be permitted to have these quantities of
liquids doubled.

4) Capacitors filled with flammable liquids of 14 L or less in each tank shall not be required to be
installed in a service room, provided that
a) a metal pan or concrete curbing that is capable of collecting and retaining all the liquid of the

tank or tanks is installed;

b) no other dielectric liquid-filled electrical equipment nor any combustible surface or material is
within 4.5 m unless segregated by fire-resisting barriers, with metal-enclosed equipment
considered as providing segregation; and

c) each capacitor tank is provided with overcurrent protection to minimize rupture of the case.

5) Dielectric liquid-filled equipment containing more than 23 L of liquid in one tank, or more than 69 L
in a group of tanks, shall be permitted to be installed in accordance with Subrule 2), provided that
the following additional conditions are met:

a) the equipment is protected from mechanical damage either by location or guarding;

b) the equipment contains a non-propagating liquid having a flash point of 275 °C or higher;
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c) equipment other than transformers is provided with
i) ameans of absorbing gases generated by arcing inside the case; or
ii) a pressure relief device;

d) transformers with ratings exceeding 25 kVeA at 25 Hz or 37.5 kVeA at 60 Hz are provided with
i) ameans of absorbing gases generated by arcing inside the tank; or
ii) a pressure relief vent; and

e) where the transformers referred to in Item d) are rated at 15 000 V or more, the service room
is accessible only to authorized persons.

26-012 Dielectric liquid-filled equipment — Outdoors (see Appendix B)

1) Except as permitted by Subrule 3), dielectric liquid-filled electrical equipment containing more than
46 L in one tank, or 137 L in a group of tanks, and installed outdoors shall not be located within
6 m of
a) any combustible surfaces or material on a building;

b) any door or window; or
c) any ventilation inlet or outlet.

2) The dimension referred to in Subrule 1) shall be the shortest line-of-sight distance from the face of
the container containing the liquid to the building or part of the building in question.

3) Notwithstanding the requirements of Subrule 1), the equipment shall be permitted to be installed
within 6 m of any item listed in Subrule 1), provided that a wall or barrier with non-combustible
surfaces or material is constructed between the equipment and that item.

4) Where dielectric liquid-filled electrical equipment containing more than 46 L in one tank, or 137 L
in a group of tanks, is installed outdoors, it shall
a) be inaccessible to unauthorized persons;

b) not obstruct firefighting operations;

c) ifinstalled at ground level, be located on a concrete pad draining away from structures or be
in a curbed area filled with coarse crushed stone; and

d) not have open drains for the disposal of the liquid in proximity to combustible construction or
materials.

Isolating switches

26-100 Location and marking of isolating switches (see Appendix B)

Isolating switches shall be plainly marked to minimize the chance that they will be opened under load
unless

a) they are located or guarded so that they are inaccessible to unauthorized persons; or

b) they are interlocked so that they cannot normally be opened under load.

Circuit breakers

26-120 Indoor installation of circuit breakers

1) Dielectric liquid-filled circuit breakers installed indoors shall be installed in accordance with
Rule 26-010.

2) Circuit breakers installed in electrical equipment vaults shall be operable without opening the door
of the vault.

Fuses and fusible equipment

26-140 Installation of fuses

Fuses shall be located so that

a) their operation will not result in injury to persons or damage to property or other equipment; and
b) they can be readily inserted or removed.

26-142 Fusible equipment
Fusible equipment shall employ low-melting-point fuses of the type referred to in Rule 14-200 or fuses
as referred to in Rule 14-212 b) when connected to conductors whose ampacity is based on Table 1 or 3
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or on Column 4 of Table 2 or 4, unless equipment using other types of fuses is marked as being suitable
for such use.

Capacitors

26-200 Capacitors exempted
The requirements of Rules 26-202 to 26-222 shall not apply to capacitors that form component parts of
factory-assembled electrical equipment nor to surge protective capacitors.

26-202 Capacitors installed indoors
Dielectric liquid-filled capacitors located indoors shall be installed in accordance with Rule 26-010.

26-204 Guarding of capacitors
All live parts of capacitors shall be inaccessible to unauthorized persons.

26-206 Grounding of capacitors
Non-current-carrying metal parts of capacitors shall be bonded to ground.

26-208 Conductor size for capacitors

1) The ampacity of capacitor feeder circuits and branch circuits shall be not less than 135% of the
rated current of the capacitor.

2) Where a branch circuit supplies two or more capacitors, the overcurrent device protecting the
conductors of the branch circuit shall be considered as protecting the taps made thereto to supply
single capacitors, provided that
a) thetap is not more than 7.5 m long; and
b) its conductors comply with Subrule 1) and also have an ampacity not less than one-third that

of the branch circuit conductors from which they are supplied.

26-210 Overcurrent protection (see Appendix B)

An overcurrent device, rated or set as low as practicable without causing unnecessary opening of the
circuit, but not exceeding 250% of the rated current of the capacitor, shall be provided in each
ungrounded conductor of a capacitor feeder or branch circuit, unless a deviation has been allowed in
accordance with Rule 2-030.

26-212 Disconnecting means for capacitor feeders or branch circuits

1) A disconnecting means shall be provided in each ungrounded conductor connected to each
capacitor bank in order that the capacitors can be made dead without having to disconnect other
loads.

2) The disconnecting means shall be within sight of and not more than 9 m from the capacitor unless
the disconnecting means can be locked in the open position.

3) A warning notice shall be affixed to the disconnecting means used on circuits having capacitors
only, stating that
a) the circuit has capacitors; and
b) a waiting period of 5 min is necessary when the circuit is opened, after which the capacitors

shall be discharged before handling.

26-214 Rating of the disconnecting means for capacitor feeders or branch circuits
The disconnecting means for a capacitor feeder or branch circuit shall be rated not less than 135% of
the rated current of the capacitor.

26-216 Rating of contactors for capacitor feeders or branch circuits

Contactors used for the switching of capacitors shall have a current rating not less than the following
percentage of the rated capacitor current:

a) open-type contactor: 135%; and

b) enclosed-type contactor: 150%.

26-218 Special provisions for motor circuit capacitors
1) Where a capacitor is connected on the load side of a motor circuit disconnecting means,
a) individual disconnecting means for the capacitor need not be provided;
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b) the rating of the disconnecting means, the overcurrent device, and the size of the motor
circuit conductors need not be greater than would be required without the capacitor; and

c) the ampacity of the conductors connecting the capacitor to the motor circuit shall be in
accordance with Rule 26-208 and shall be not less than one-third that of the motor circuit
conductors.

2) Where a capacitor is connected on the load side of a motor controller,

a) the rating of the capacitor shall not exceed the value required to raise the no-load power
factor of the motor to unity;

b) the rating or setting of the overload device shall be reduced to a value corresponding to the
current obtained with the improved power factor;

c) individual overcurrent protection for the capacitor need not be provided;

d) the motor shall not be subject to star-delta starting, auto-transformer starting, or switching
service such as plugging, rapid reversals, reclosings, jogging, or other similar operations that
generate overvoltages and overtorques; and

e) time-delay devices shall be installed in the motor control circuit of motors driving high inertia
loads, so that the motor cannot be restarted until the residual voltage is reduced to 10% of
the nominal value.

26-220 Transformers supplying capacitors
The volt-ampere rating of a transformer supplying a capacitor shall not be less than 135% of the
capacitor volt-ampere rating.

26-222 Drainage of stored charge of capacitors

1) Capacitors shall be provided with a means of draining the stored charge.

2) The draining means shall be such that the residual voltage will be reduced to 50 V or less after the
capacitor is disconnected from the source of supply
a) within 1 min in the case of capacitors rated at 750 V or less; and
b) within 5 min in the case of capacitors rated at more than 750 V.

3) The discharge circuit shall be
a) permanently connected to the terminals of the capacitor bank; or
b) provided with automatic means of connecting it on removal of voltage from the line.

4) The discharge circuit shall not be switched or connected by manual means.

5) Motors, transformers, or other electrical equipment capable of constituting a suitable discharge
path, connected directly to capacitors without the interposition of a switch or overcurrent device,
shall be considered to constitute a suitable discharge path.

Transformers

26-240 Transformers — General (see Appendix B)

1) In this Subsection,

a) “transformer” shall mean a single-phase transformer, a polyphase transformer, or a bank of
two or three single-phase transformers connected to operate as a polyphase transformer; and

b) “unit substation” shall mean an integrated unit consisting of one or more transformers,
disconnecting means, overcurrent devices, and other associated equipment, each contained in
a suitable enclosure designed and constructed to restrict access to live parts.

2) Transformers shall be constructed so that all live parts are enclosed unless they are installed to be
inaccessible to unauthorized persons.

3) Conductors and cables used for connection to air-cooled (dry-type) transformers shall be permitted
to enter a transformer enclosure through the top only where the transformer is marked to permit
such entry.

4) Transformers shall be protected from mechanical damage.

5) Dielectric liquid-filled transformers shall be mounted so that there is an air space of 150 mm
between transformers, and between transformers and adjacent surfaces of combustible material
except the plane on which the transformer is mounted.
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26-242 Outdoor transformer and unit substation installations

1)

2)

Except as permitted by Subrule 2), where transformers or unit substations, including their

conductors, cables, and control and protective equipment, are installed outdoors, they shall

a) be installed in accordance with Rule 26-012 if they are dielectric liquid-filled;

b) have the bottom of their platform not less than 3.6 m above ground if they are isolated by
elevation;

c) have the entire installation surrounded by a suitable fence in accordance with Rules 26-300
to 26-324 if they are not isolated by elevation or not housed in suitable enclosures; and

d) have conspicuously posted, suitable warning signs indicating the highest voltage employed
except where there is no exposed live part.

Dielectric liquid-filled, pad-mounted distribution transformers, either independently installed or

forming part of a unit substation, shall be installed at least 3 m from any combustible surface or

material on a building and at least 6 m from any window, door, or ventilation inlet or outlet on a

building, except where

a) awall or barrier with non-combustible surfaces or material is constructed between the
transformer and any door, window, ventilation opening, or combustible surface; or

b) the transformer is protected by an internal current-limiting fuse and equipped with a pressure
relief device, with working spaces around the transformer of at least 3 m on the access side
and on all other sides, as follows:
i) 1 m for three-phase transformers; and
ii) 0.6 m for single-phase transformers.

26-244 Transformers mounted on roofs (see Appendix B)

1)

2)

Except as permitted by Subrule 2), dielectric liquid-filled transformers installed on the roof of a
building shall be located in an electrical equipment vault in accordance with Rules 26-350 to
26-356 and adequately supported by means of non-combustible construction.

Transformers containing a non-propagating liquid, suitable for the purpose and having a flash point
not less than 275 °C, that are installed on the roof of a building need not be located in an electrical
equipment vault but shall not be placed adjacent to doors or windows, nor within 4.5 m of
discharge vents for flammable fumes or combustible or electrically conductive dusts.

26-246 Dry-core, open-ventilated-type transformers

1)

2)

3)

4)

5)

Transformers of the dry-core, open-ventilated type shall be mounted so that there is an air space
of not less than 150 mm between transformer enclosures and between a transformer enclosure
and any adjacent surface except floors.
Notwithstanding Subrule 1), where the adjacent surface is a combustible material, the minimum
permissible separation between the transformer enclosure and the adjacent surface shall be
300 mm.
Notwithstanding Subrule 1), where the adjacent surface is the wall on which the transformer is
mounted, the minimum permissible separation between the enclosure and the mounting wall shall
be 6.5 mm if the adjacent surface is made of
a) non-combustible material;
b) combustible material adequately protected by non-combustible heat insulating material other
than sheet metal; or
c¢) combustible material shielded by grounded sheet metal with an air space of not less than
50 mm between the sheet metal and the combustible material.
Dry-type transformers not of the sealed type shall not be installed below grade level unless
adequate provision is made to prevent flooding.
Dry-type transformers not of the sealed type shall be installed in such a manner that water or
other liquids cannot fall onto the windings.

26-248 Disconnecting means for transformers
A disconnecting means shall be installed in the primary circuit of each power and distribution
transformer.
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26-250 Overcurrent protection for power and distribution transformer circuits rated

over 750V

1) Except as permitted in Subrules 2), 3), and 4), each ungrounded conductor of the transformer
feeder or branch circuit supplying the transformer shall be provided with overcurrent protection
a) rated at not more than 150% of the rated primary current of the transformer in the case of

fuses; and
b) rated or set at not more than 300% of the rated primary current of the transformer in the
case of breakers.

2) Where 150% of the rated primary current of the transformer does not correspond to a standard
rating of a fuse, the next higher standard rating shall be permitted.

3) Anindividual overcurrent device shall not be required where the feeder or branch circuit
overcurrent device provides the protection specified in this Rule.

4) A transformer having an overcurrent device on the secondary side rated or set at not more than
the values in Table 50 or a transformer equipped with coordinated thermal overload protection by
the manufacturer shall not be required to have an individual overcurrent device on the primary
side, provided that the primary feeder overcurrent device is rated or set at not more than the
values in Table 50.

26-252 Overcurrent protection for power and distribution transformer circuits rated 750 V

or less, other than dry-type transformers
1) Except as permitted in Subrules 2) to 6), each ungrounded conductor of the transformer feeder or
branch circuit supplying the transformer shall be provided with overcurrent protection rated or set
at not more than 150% of the rated primary current of the transformer.
2) Where the rated primary current of a transformer is
a) 9 A or more, and 150% of this current does not correspond to a standard rating of a fuse or
non-adjustable circuit breaker, the next higher standard rating shall be permitted; or

b) lessthan 9 A, an overcurrent device rated or set at not more than 167% of the rated primary
current shall be permitted, except that where the rated primary current is less than 2 A, an
overcurrent device rated or set at not more than 300% of the rated primary current shall be
permitted.

3) An individual overcurrent device shall not be required where the feeder or branch circuit
overcurrent device provides the protection specified in this Rule.

4) A transformer having an overcurrent device on the secondary side rated or set at not more than
125% of the rated secondary current of the transformer shall not be required to have an individual
overcurrent device on the primary side, provided that the primary feeder overcurrent device is
rated or set at not more than 300% of the rated primary current of the transformer.

5) Notwithstanding Subrule 4), where the rated secondary current of a transformer is
a) 9 Aormore, and 125% of this current does not correspond to a standard rating of a fuse or

non-adjustable circuit breaker, the next higher standard rating shall be permitted; or
b) lessthan 9 A, an overcurrent device rated or set at not more than 167% of the rated
secondary current shall be permitted.

6) A transformer equipped with coordinated thermal overload protection by the manufacturer and
arranged to interrupt the primary current shall not be required to have an individual overcurrent
device on the primary side if the primary feeder overcurrent device is rated or set at a value
a) not more than 6 times the rated current of the transformer for a transformer having not more

than 7.5% impedance; or
b) not more than 4 times the rated current of the transformer for a transformer having more
than 7.5% but not more than 10% impedance.

26-254 Overcurrent protection for dry-type transformer circuits rated 750 V or less (see

Appendix B)

1) Except as permitted in Subrule 2), each ungrounded conductor of the transformer feeder or branch
circuit supplying the transformer shall be provided with overcurrent protection rated or set at not
more than 125% of the rated primary current of the transformer, and this primary overcurrent
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2)

3)

device shall be considered as protecting secondary conductors rated at 125% or more of the rated
secondary current.

Notwithstanding Subrule 1), a transformer having an overcurrent device on the secondary side set
at not more than 125% of the rated secondary current of the transformer shall not be required to
have an individual overcurrent device on the primary side, provided that the primary feeder
overcurrent device is set at not more than 300% of the rated primary current of the transformer.
Where a value not exceeding 125% of the rated primary current of the transformer as specified in
Subrule 1) does not correspond to the standard rating of the overcurrent device, the next higher
standard rating shall be permitted.

26-256 Conductor size for transformers (see Appendix B)

1)

2)

3)

4)

5)

The conductors supplying transformers shall have an ampacity

a) not less than 125% of the rated primary current of the transformer for a single transformer; or

b) not less than the sum of the rated primary currents of all transformers plus 25% of the rated
primary current of the largest transformer for a group of transformers operated in parallel or
on a common feeder.

The secondary conductors connected to transformers shall have an ampacity

a) not less than 125% of the rated secondary current of the transformer for a single transformer;
or

b) not less than 125% of the sum of the rated secondary currents of all the transformers
operated in parallel.

Notwithstanding Subrules 1) and 2), primary and secondary conductors shall be permitted to have

an ampacity not less than that required by the demand load, provided that they are protected in

accordance with Rules 14-100 and 14-104.

Where the transformer overcurrent protection is more than 125% of the rated primary or

secondary current in accordance with Rule 26-250 1) or 2) or 26-254 3), the primary and secondary

conductors connected to the transformer shall be protected in accordance with Rules 14-100

and 14-104.

Where multi-rating transformers are used, the primary and secondary conductors shall have an

ampacity not less than 125% of the rated primary and secondary current of the transformer at the

utilization voltage.

26-258 Transformer continuous load (see Appendix B)

For the purpose of transformer overcurrent protection and conductor sizes selected in accordance with
Rules 26-250 to 26-256, the continuous load as determined from the calculated load connected to the
transformer secondary shall not exceed the values specified in Rule 8-104 5) or 6).

26-260 Overcurrent protection of instrument voltage transformers (see Appendix B)

1)

2)

3)

Except under the conditions of Subrules 2) and 3), instrument voltage transformers shall have

primary fuses rated not more than

a) 10 A for low-voltage circuits; and

b) 3 A for high-voltage circuits.

Primary fuses shall not be installed where they would be connected in the grounded primary

neutral connection of “Y” or “Open Y” connected voltage transformers.

Primary fuses shall be permitted to be omitted

a) where the transformers are protected by adequate power fuses or other adequate protective
devices for clearing equipment failure, and convenient means are provided for disconnecting
the transformers on the primary side;

b) where voltage transformers and meters, operating at low voltage and installed in suitable
enclosures, are used in place of self-contained meters; or

c) where both voltage and current transformers are supplied by the manufacturer in a single
enclosure filled with an insulating medium, which may be air for use on low-voltage circuits if
the enclosure is non-combustible, and where
i)  the primary terminals outside the enclosure are common to both voltage and current

transformers; and
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ii) the enclosures are installed outdoors, if filled with an insulating medium that will burn in
air.

26-262 Marking of transformers

Each transformer shall be provided with a nameplate bearing the following marking:
a) manufacturer’s name;

b) rating in kilovolt amperes;

c) rated full load temperature rise;

d) primary and secondary voltage ratings;

e) frequency in hertz;

f)  liquid capacity, if of the liquid-filled type;

g) type of liquid to be used;

h) rated impedance, if of the power or distribution type; and

i)  basic impulse insulation level (BIL) for transformers rated 2.5 kV voltage class and higher.

26-264 Auto-transformers
1) For the purposes of this Rule, “auto-transformers” shall mean transformers in which part of the
turns are common to both primary and secondary ac circuits.
2) Auto-transformers shall not be connected to interior wiring systems, other than a wiring system or
circuit used wholly for motor purposes, unless
a) the system supplied contains an identified grounded conductor solidly connected to a similar
identified grounded conductor of the system supplying the auto-transformer;
b) the auto-transformer is used for starting or controlling an induction motor; or
c) the auto-transformer supplies a circuit wholly within the apparatus that contains the auto-
transformer.
3) Where an auto-transformer is used for starting or controlling an induction motor, it shall be
permitted to be included in a starter case or installed as a separate unit.
4) Notwithstanding Subrule 2), auto-transformers shall be permitted for fixed voltage transformation
in circuits not incorporating a grounded circuit conductor.

26-266 Zero sequence filters (see Appendix B)

1) For the purposes of this Rule, a “zero sequence filter” shall mean a zig-zag or otherwise wound
transformer installed to reduce unbalanced current in a three-phase, 4-wire circuit.

2) Ampacities of conductors supplying zero sequence filters in conformance with Rule 4-004 shall be
based on the neutral conductor being a current-carrying conductor.

3) Phase conductors shall have an ampacity of at least 125% of the rated primary current.

4) The neutral conductor shall have an ampacity equal to at least 125% of the neutral current rating.

5) Overcurrent protection for the filter shall not exceed 125% of the rated primary current.

6) The overcurrent protection required by Subrule 5) shall be equipped with an integral device
arranged to activate a warning signal or alarm when operation of the overcurrent protection
occurs.

Fences

26-300 General
Rules 26-302 to 26-324 apply to fences for guarding electrical equipment, especially transformers,
located outdoors.

26-302 Clearance of equipment

1) The minimum clearance between the fence and unguarded live parts shall be in accordance with
Table 33.

2) The minimum clearance between the fence and enclosures containing live parts shall be 1.1 m.

3) The clearance shall provide adequate working space around the equipment, taking into
consideration the space required for draw-out types of equipment and the opening of enclosure
doors.

26-304 Height of fence
The fence, excluding barbed wire, shall be not less than 1.8 m high.
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26-306 Barbed wire
The fence shall be topped with not less than three strands of barbed wire.

26-308 Setting of posts

1) Posts shall be set at a depth of 1.1 m for end, gate, and corner posts and 1 m for intermediate
posts wherever ground conditions permit.

2) Where ground conditions do not permit the depth specified in Subrule 1), extra bracing or concrete
footings shall be provided.

3) Concrete footings may be required for metal posts in any case.

4) The spacing between posts shall be 3 m maximum.

5) End, gate, and corner posts shall be adequately braced against strain.

26-310 Gates

1) Gates shall open outwardly wherever possible but, if it is necessary that they open inwardly, they
shall not, when open, come into contact with the frame or enclosure of any electrical equipment.

2) Gates shall be adequately braced as necessary, and double gates shall be used where the width of
the opening exceeds 1.5 m.

3) Centre stops shall be provided for double gates.

4) Gates shall have provision for securing with padlocks.

26-312 Chain link fabric
1) Chain link fabric shall be securely attached to all posts and gate frames.
2) Chain link fabric shall be reinforced as necessary at top and bottom to prevent distortion.
3) Chain link fabric shall extend to within 50 mm of the ground.
4)  Chain link fabric shall
a) be made of galvanized steel not less than 3.6 mm in diameter;
b) have a mesh not greater than 50 mm; and
c) benot less than 1.8 m in width.

26-314 Use of wood

Where wood slats are acceptable, they shall

a) extend to within 50 mm of the ground;

b) be placed on the outside of the stringers; and

c) be spaced not more than 40 mm apart, except that where the frame or enclosure of any electrical
equipment is less than 2 m from the fence, there shall be no spacing permitted.

26-316 Posts
1) Metal posts shall be
a) made of galvanized steel;
b) 88.9 mm specified outside diameter nominal pipe size (11.31 kg/m) for corner, end, and gate
posts; and
c) 60.3 mm specified outside diameter nominal pipe size (5.44 kg/m) for intermediate posts.
2) Wood posts shall be not less than 140 x 140 mm and shall be suitably protected against decay.

26-318 Top rails

Top rails shall

a) be made of galvanized steel;

b) have a 42.2 mm specified outside diameter nominal pipe size (3.35 kg/m); and

c) be provided with suitable expansion joints where necessary.

26-320 Wood stringers

Wood stringers shall be not less than 38 x 140 mm nominal size if two are used and not less than
38 x 89 mm nominal size if three are used.

26-322 Wood slats
Wood slats shall be not less than 19 x 89 mm nominal size.

26-324 Preservative treatment
1) Steel or iron parts shall be either hot dip galvanized or electroplated with non-ferrous metal.
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2) Wood shall be impregnated, treated, or well painted before assembly and, where in contact with
the earth or concrete, shall be impregnated or otherwise suitably treated against decay.

Electrical equipment vaults

26-350 General

1) For the purposes of Rules pertaining to the construction of electrical equipment vaults, the single
word “vault(s)” shall be understood to have the same meaning as “electrical equipment vault(s)”.

2) Vaults shall not be used for storage purposes.

26-352 Vault size
Vaults shall be of such dimensions as to accommodate the installed equipment with at least the
minimum clearances specified in the pertinent Sections of this Code.

26-354 Electrical equipment vault construction (see Appendices B and G)

Every electrical equipment vault, including the doors, ventilation, and drainage, shall be constructed in

accordance with the applicable requirements of the National Building Code of Canada.

26-356 Illumination

1) Each vault shall be provided with adequate lighting, controlled by one or more switches located
near the entrance.

2) Luminaires shall be located so that they can be relamped without danger to personnel.

3) Each vault shall have a grounding-type receptacle installed in accordance with Rule 26-700 and
located in a convenient location inside the vault and near the entrance.

Cellulose nitrate film storage

26-360 General
Rules 26-360 to 26-368 apply to any portion of a building in which cellulose nitrate film is stored.

26-362 Equipment in film-vaults
No electrical equipment other than that necessary for fixed lighting shall be installed in film-vaults.

26-364 Wiring methods in film-vaults (see Appendix B)

1) The wiring method in film-vaults shall comply with any of the methods specified in
Rule 18-152 1) a), b), and d).

2) Conduit or cable shall not run directly from vault to vault, but only from the switch to the luminaire
within the vault.

3) Conduit shall be sealed off near the switch enclosure with a fitting and compound.

26-366 Luminaires in film-vaults
Luminaires shall comply with Rule 18-150.

26-368 Circuits in film-vaults

1) Luminaires shall be controlled by a switch located outside the film-vault.

2) Avrred pilot light shall be provided to indicate when the switch is closed and shall be located outside
the film-vault.

3) Wiring shall be arranged so that when the switch is open, all ungrounded conductors within the
film-vault will be de-energized.

Lightning arresters

26-400 Use and location of lightning arresters
1) Lightning arresters shall be installed in every distributing substation in locations where lightning
disturbances occur frequently and no other adequate protection is provided.
2) Lightning arresters installed for the protection of utilization equipment
a) shall be permitted to be installed either inside or outside the building or enclosure containing
the equipment to be protected; and
b) shall be isolated by elevation, enclosed, or otherwise made inaccessible to unauthorized
persons.
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26-402 Indoor installations of lightning arresters

1) Where lightning arresters are installed in a building, they shall be located well away from all
equipment other than that which they protect and from passageways and combustible parts of
buildings.

2) Where lightning arresters containing oil are installed in a building, they shall be separated from
other equipment by walls conforming to electrical equipment vault construction requirements in
accordance with Rules 26-350 to 26-356.

26-404 Outdoor installations of lightning arresters

Where arresters containing oil are located outdoors, means of draining or absorbing oil shall be

provided by

a) ditches or drains; or

b) paving the yard in which the arrester is contained with cinders or other absorbent material to an
adequate depth.

26-406 Choke coils for lightning arresters
Where choke coils are used in connection with a lightning arrester, the coils shall be installed between
the lightning arrester tap and the apparatus to be protected.

26-408 Connection of lightning arresters

The connection between arrester and line conductor shall be

a) made of a copper conductor not smaller than No. 6 AWG;

b) as short and as straight as practicable with a minimum of bends; and
c) free of sharp bends and turns.

26-410 Insulation of lightning arrester accessories
The insulation from ground and from other conductors for accessories such as gap electrodes and choke
coils shall be at least equal to the insulation required at other points of the circuit.

Low-voltage surge protective devices

26-420 Low-voltage surge protectors (see Appendix B)

1) Except as provided for in Subrule 2), where low-voltage surge protective devices are to be
connected to a consumer’s service, they shall be installed outdoors at least 12.5 mm from
combustible material
a) atthe service head supplying the consumer’s service;

b) at any supply point on the overhead distribution;

c) onthe load side of a self-contained utility revenue meter socket, provided that the socket is
fitted with lugs for the termination; or

d) on any outdoor distribution enclosure supplied from underground distribution.

2) Low-voltage surge protective devices shall be permitted to be connected to an overcurrent device
or to a branch circuit supplying utilization equipment in the building.

26-500 Reserved for future use.

Resistance devices

26-550 Location of resistance devices
Resistance devices, including wiring to the resistance elements, shall be installed so that the danger of
igniting adjacent combustible material is reduced to a minimum.

26-552 Conductors for resistance devices

Insulated conductors used for connection between resistance elements and controllers, unless used for

infrequent motor starting,

a) shall be selected in accordance with Rule 12-102 3) as being suitable for the temperature involved
and in no case less than 90 °C; and

b) shall be permitted to be grouped where the voltage between any two insulated conductors in the
group does not exceed a maximum of 75 V, provided that the insulated conductors have a flame-
retardant insulation or jacket.
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26-554 Use of incandescent lamps as resistance devices
1) Incandescent lamps shall be permitted to be used
a) as protective resistors for automatic controllers; or
b) where a deviation has been allowed in accordance with Rule 2-030, as resistors in series with
other devices, provided that the resulting installation is acceptable.
2) Where incandescent lamps are used as resistors, they shall
a) be mounted in porcelain lampholders on non-combustible supports;
b) be arranged so that they cannot be subjected to a voltage greater than that for which they are
rated;
c) be provided with a permanently attached nameplate showing the wattage and voltage of the
lamp to be used in each lampholder;
d) not carry or control the main current; and
e) not constitute the regulating resistance of the device.

Panelboards

26-600 Location of panelboards (see Appendices B and G)

1) Panelboards shall not be located in coal bins, clothes closets, bathrooms, stairways, rooms or
spaces with high ambient temperatures, dangerous locations, nor in any similar undesirable places.

2) Panelboards in dwelling units shall be installed as high as possible, with no overcurrent device
operating handle positioned more than 1.7 m above the finished floor level.

26-602 Panelboards in dwelling units (see Appendix B)

1) A panelboard shall be installed in every dwelling unit except for
a) dwelling units in hotels and motels; and
b) dwelling units that have been created by subdivision of a single dwelling and are not

individually metered for electrical power consumption.

2) Every panelboard installed in accordance with Subrule 1) shall have a single supply protected by
overcurrent devices, and this supply shall be capable of being disconnected without disconnecting
the supply to any other dwelling unit.

Branch circuits

26-650 Special terminology
In this Subsection, the following definitions shall apply:

Arc-fault protection — a means of recognizing characteristics unique to both series and parallel
arc-faults and de-energizing the circuit when an arc-fault is detected.

Combination-type arc-fault circuit interrupter — a device that provides both series and parallel
arc-fault protection to the entire branch circuit wiring, including cord sets and power supply cords
connected to the outlets, against the unwanted effects of arcing.

Outlet branch-circuit-type arc-fault circuit interrupter — a device that provides both series and parallel
arc-fault protection to downstream branch circuit wiring, cord sets, and power supply cords against the
unwanted effects of arcing and also provides series arc-fault protection to upstream branch circuit
wiring.

26-652 Branch circuits below ground level in areas designated as flood hazard zones (see
Appendix B)

Where branch circuits are located below ground level in areas designated as flood hazard zones, ground
fault protection shall be provided to de-energize all normally ungrounded conductors with a ground
fault setting sufficient to allow normal operation of connected loads under normal conditions.
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26-654 Branch circuits for residential occupancies

Branch circuits for all residential occupancies (including dwelling units and single dwellings) shall meet

the following requirements:

a) receptacles installed for refrigerators in accordance with Rule 26-722 d) i) shall be supplied by at
least one branch circuit that does not supply any other outlets, except a recessed clock receptacle
intended for use with an electric clock;

b) at least one branch circuit shall be provided solely for receptacles installed in the laundry room or
in a space where the complete plumbing is installed to accommodate a washing machine;

c) atleast one branch circuit shall be provided solely for receptacles installed in the utility room;

d) each receptacle installed in a cupboard, wall cabinet, or enclosure for the use of a microwave oven
in accordance with Rule 26-720 h) shall be supplied by a branch circuit that does not supply any
other outlets, and this circuit shall not be considered as forming part of the circuits required under
Rule 26-656 d);

e) aseparate branch circuit shall be provided solely to supply power to each central vacuum system;
and

f)  aseparate branch circuit shall be provided solely to supply power to each receptacle described in
Rule 26-720 n).

26-656 Branch circuits for dwelling units (see Appendix B)
Branch circuits for dwelling units (including single dwellings) shall meet the following requirements:
a) except as permitted by Item b), branch circuits from a panelboard installed in accordance with
Rule 26-602 shall not be connected to outlets or electrical equipment in any other dwelling unit;
b) where an additional dwelling unit is created by subdivision of a dwelling unit, the smoke alarms
and carbon monoxide alarms installed in the additional dwelling unit shall be permitted to be
connected to a branch circuit installed in the original dwelling unit, as required by Rule 32-200,
provided that
i)  the panelboard supplying the branch circuit is labelled in a conspicuous, legible, and
permanent manner to indicate that it supplies smoke alarms and carbon monoxide alarms in
the additional dwelling unit; and

ii) the panelboard in the additional dwelling unit is labelled in a conspicuous, legible, and
permanent manner to indicate that the branch circuit disconnecting means for the respective
smoke alarm and carbon monoxide alarm circuit is in the original dwelling unit;

c) notwithstanding Item a), where a single panelboard is installed as permitted by Rule 26-602 1) b),
branch circuits from that panelboard shall be permitted to supply outlets or electrical equipment in
the dwelling units created by the subdivision of the single dwelling;

d) except as may be permitted by Items e) and f), at least two branch circuits shall be provided for
receptacles (5-15R split or 5-20R) installed for kitchen counters of dwelling units in accordance with
Rule 26-722 d) iii), iv), and v), and
i)  no more than two receptacles shall be connected to a branch circuit; and
ii)  no other outlets shall be connected to these circuits;

e) notwithstanding Item d), where the provisions of Rule 26-722 d) iii) require only one receptacle,
only one branch circuit need be provided;

f)  notwithstanding Item d) i), receptacles identified in Rule 26-720 d) shall be permitted to be
connected to those receptacles required by Rule 26-722 d) iii), even though the circuit already
supplies two receptacles;

g) outdoor receptacles readily accessible from ground level and installed in accordance with
Rule 26-724 1) shall be supplied from at least one branch circuit dedicated for those outdoor
receptacles; and

h) at least one branch circuit shall be provided solely for the receptacles in a carport or garage of a
single dwelling, except that the luminaires and garage door operator for these areas shall be
permitted to be connected to this circuit.
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26-658 Arc-fault protection of branch circuits for dwelling units (see Appendix B)

Arc-fault protection of branch circuits for dwelling units shall meet the following requirements:

a) Each branch circuit supplying 125 V receptacles rated 20 A or less shall be provided with arc-fault
protection by a combination-type arc-fault circuit interrupter, except for branch circuits supplying
i)  receptacles installed in accordance with

A) Rule 26-720 f), provided that no other receptacles are connected to these circuits; or
B) Rule 26-722 d) i), iii), iv), and v); and
ii) asingle receptacle for a sump pump where
A) the receptacle is labelled in a conspicuous, legible, and permanent manner identifying it
as a sump pump receptacle; and
B) the branch circuit does not supply any other receptacles.
b) Notwithstanding Item a), the entire branch circuit need not be provided with arc-fault protection
where
i) an outlet branch-circuit-type arc-fault circuit interrupter is installed at the first outlet on the
branch circuit; and

ii) the wiring method for the portion of the branch circuit between the branch circuit
overcurrent device and the first outlet consists of metal raceway, armoured cable, or
non-metallic conduit or tubing.

c) Where one or more 125 V receptacles rated 20 A or less are added to an existing branch circuit
that is not provided with arc-fault protection as required by this Rule, the entire branch circuit
need not be provided with arc-fault protection where an outlet branch-circuit-type arc-fault circuit
interrupter is installed at the first added receptacle to the existing branch circuit.

Receptacles

26-700 General (see Appendix B)

1) Receptacle configurations shall be in accordance with Diagrams 1 and 2, except
a) for receptacles used on equipment solely for interconnection purposes;

b) for receptacles for specific applications as required by other Rules of this Code; or
c) where other configurations are suitable.

2) Except as provided for by other Rules of this Code, receptacles having configurations in accordance
with Diagrams 1 and 2 shall be connected only to circuits having a nominal system voltage and
ampere rating corresponding to the rating of the configurations.

3) Receptacles connected to circuits having different voltages, frequencies, or types of current (ac or
dc) on the same premises shall be designed so that attachment plugs used on such circuits are not
interchangeable.

4) Receptacles with exposed terminals shall be used only in fittings, metal troughs, and similar
devices.

5) Receptacles located in floors shall be enclosed in floor boxes.

6) Receptacles rated 30 A or more and installed facing downward shall have provision for locking or
latching to prevent unintentional detachment.

7) After installation,

a) receptacle faces shall project a minimum of 0.4 mm from metal or conductive faceplates;

b) any openings around the receptacle or cover shall be such that a rod 6.75 mm in diameter will
not enter; and

c) receptacles, faceplates, and covers shall not prevent an attachment plug from being used in
the manner in which it is intended to be used.

8) Receptacles having CSA configuration 5-15R or 5-20R installed within 1.5 m of sinks shall not be
located
a) onthe area of the counter directly in front of the sink; and
b) on the area of the wall directly behind the sink, except where the distance between the wall

and the inside edge of the sink is not less than 450 mm.
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26-702 Bonding of receptacles (see Appendix B)

1) Where grounding-type receptacles are used in existing installations to replace the ungrounded
type, the grounding terminal shall be effectively bonded to ground and one of the following
methods shall be permitted to be used:

a) connection to a metal raceway or cable sheath that is bonded to ground;
b) connection to the system ground by means of a separate bonding conductor; or
c¢) bonding to an adjacent grounded metal cold-water pipe.

2) Notwithstanding Subrule 1), at existing outlets where a bonding means does not exist in the outlet
box, grounding-type receptacles shall be permitted to be installed, provided that each receptacle is
protected by a ground fault circuit interrupter of the Class A type.

3) A bonding conductor shall not be extended from any receptacle protected by a ground fault circuit
interrupter of the Class A type in accordance with Subrule 2) to any other outlet.

26-704 Protection of receptacles by a ground fault circuit interrupter of the Class A type

(see Appendix B)

1) Receptacles having CSA configuration 5-15R or 5-20R installed within 1.5 m of sinks (wash basins
complete with a drainpipe), bathtubs, or shower stalls shall be protected by a ground fault circuit
interrupter of the Class A type, except where the receptacle is
a) intended for a stationary appliance designated for the location; and
b) located behind the stationary appliance such that it is inaccessible for use with general-

purpose portable appliances.

2) All receptacles having CSA configuration 5-15R or 5-20R, installed outdoors and within 2.5 m of
finished grade, shall be protected with a ground fault circuit interrupter of the Class A type.

26-706 Tamper-resistant receptacles (see Appendix B)

1) All receptacles of CSA configuration 5-15R and 5-20R installed in the following locations shall be
tamper-resistant receptacles and shall be so marked:
a) child care facilities;
b) guest rooms and suites of hotels and motels;
c) preschools and elementary education facilities; or
d) dwelling units.

2) Notwithstanding Subrule 1), receptacles dedicated for stationary appliances such that the
receptacle is rendered inaccessible and receptacles located above 2 m from the floor or finished
grade shall not be required to be tamper resistant.

26-708 Receptacles exposed to the weather (see Appendix B)

1) Receptacles exposed to the weather shall be provided with wet location cover plates.

2) Receptacles of CSA configurations 5-15R, 5-20R, 5-20RA, 6-15R, 6-20R, and 6-20RA shall be
provided with cover plates suitable for wet locations, whether or not a plug is inserted into the
receptacle, and marked “Extra Duty”.

3) Notwithstanding Subrules 1) and 2), cover plates marked “Wet Location Only When Cover Closed”,
or the equivalent, shall be permitted for receptacles
a) installed facing downward at an angle of 45° or less from the horizontal; or
b) located at least 1 m above finished grade or floor level and not in a wet location.

4) Where receptacles exposed to the weather are installed in surface-mounted outlet boxes, the
cover plates shall be held in place by four screws or by some other equivalent means.

5) Where receptacles exposed to the weather are installed in flush-mounted outlet boxes, the boxes
shall be installed in accordance with Rule 12-3016 and the cover plates shall be fitted to make a
proper weatherproof seal.

26-710 Receptacles for maintenance of equipment located on rooftops (see Appendix B)
Receptacles required by Rule 2-316 for maintenance of heating, ventilating, air-conditioning, and similar
equipment located on a rooftop shall be

a) protected by a ground fault circuit interrupter of the Class A type;

b) supplied by a separate branch circuit that does not supply any other outlets or equipment;

c) of CSA configuration 5-20R;
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d) located within 7.5 m of the rooftop electrical equipment;
e) located not less than 750 mm above the finished roof; and
f)  protected from mechanical damage.

26-712 Sump pump receptacles (see Appendix B)

For buildings located in a flood hazard zone, sump pump receptacles referred to in Rule 26-658 a) ii)
shall be

a) located above the flood elevation; or

b) marked as suitable for submersion.

Receptacles for residential occupancies

26-720 General (see Appendices B and G)

Receptacles for all residential occupancies (including dwelling units and single dwellings) shall meet the

following requirements:

a) for the purposes of this Rule,

i)  “finished wall” shall mean any wall finished to within 450 mm of the floor with drywall, wood
panelling, or like material; and

ii) a controlled outlet duplex receptacle shall mean an outlet that has an integral switching
means to allow remote switching of the connected load;

b) for the purposes of this Rule, all receptacles shall be CSA configuration 5-15R or 5-20R (see
Diagram 1);

c) receptacles shall not be mounted facing up in the work surfaces or counters in the kitchen or
dining area;

d) where receptacles (5-15R split or 5-20R) are installed on a side of a counter work surface in a
kitchen designed for use by persons with disabilities, such receptacles shall not be considered as
substituting for the receptacles required by Rule 26-722 d);

e) atleast one duplex receptacle shall be provided
i)  in each space where the complete plumbing is installed to accommodate a washing machine;
ii) in each laundry room, in addition to any receptacle specified in Item i);

iii) in each utility room; and
iv) in any unfinished basement area;

f)  at least one receptacle shall be installed in each bathroom and washroom with a wash basin(s) and
shall be located within 1 m of any one wash basin;

g) receptacles installed in bathrooms shall, where practicable, be located at least 1 m but in no case
less than 500 mm from the bathtub or shower stall, this distance being measured horizontally
between the receptacle and the bathtub or shower stall, without piercing a wall, partition, or
similar obstacle;

h) areceptacle shall not be placed in a cupboard, cabinet, or similar enclosure, except where the
receptacle is
i)  anintegral part of a factory-built enclosure;

ii) provided for use with an appliance that is suitable for installation within the enclosure;
iii) intended only for a microwave oven;

iv) intended only for a cord-connected range hood; or

v) intended only for a cord-connected combination microwave oven/range hood fan;

i)  except for cord-connected dishwashers, in-line water heaters, garbage disposal units, and other
similar appliances, receptacles installed in cupboards, cabinets, or similar enclosures in accordance
with Item h) ii) shall be de-energized unless the enclosure door is in the fully opened position;

j)  any receptacle that is part of a luminaire or appliance, or that is located within cabinets or
cupboards as permitted by Item h), or that is located more than 1.7 m above the floor shall not be
considered as any of the receptacles required by this Rule;

k) where a switched duplex receptacle or a controlled outlet duplex receptacle is used instead of a
lighting outlet and luminaire, the receptacle shall be considered as one of the wall-mounted
receptacles meeting the requirements of Rule 26-722 a), provided that only half of the receptacle
is switched;
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I)  atleast one receptacle shall be provided for each cord-connected central vacuum system, where
the complete duct for such a central vacuum system is installed;

m) public corridors in buildings of residential occupancies shall have at least one duplex receptacle in
each 10 m of length or fraction thereof; and

n) where required by the National Building Code of Canada, receptacles for use with electric vehicle
supply equipment as specified in Rule 86-306 shall be provided for car spaces in a garage or carport
serving buildings of residential occupancies.

26-722 Receptacles for dwelling units (see Appendices B and G)

Receptacles for dwelling units (including single dwellings) shall meet the following requirements:

a) except as otherwise provided for in this Code, in dwelling units duplex receptacles shall be installed
in the finished walls of every room or area, other than bathrooms, hallways, laundry rooms, water
closet rooms, utility rooms, or closets, so that no point along the floor line of any usable wall space
is more than 1.8 m horizontally from a receptacle in that or an adjoining space, such distance being
measured along the floor line of the wall spaces involved;

b) at least one duplex receptacle shall be provided in each area, such as a balcony or porch, that is
not classified as a finished room or area in accordance with Item a);

c) the usable wall space referred to in Item a) shall include a wall space 900 mm or more in width but
shall not include doorways, areas occupied by a door when fully opened, windows that extend to
the floor, fireplaces, or other permanent installations that would limit the use of the wall space;

d) in dwelling units there shall be installed in each kitchen
i)  one receptacle for each refrigerator;

ii) where a gas supply piping or a gas connection outlet has been provided for a free-standing gas
range, one receptacle behind the intended gas range location not more than 130 mm from
the floor and as near midpoint as is practicable, measured along the floor line of the wall
space intended for the gas range;

iii) a sufficient number of receptacles (5-15R split or 5-20R) along the wall at counter work
surfaces (excluding sinks, built-in equipment, and isolated work surfaces less than 300 mm
long at the wall line) so that no point along the wall line is more than 900 mm from a
receptacle measured horizontally along the wall line;

iv) at least one receptacle (5-15R split or 5-20R) installed at each permanently fixed island
counter space with a continuous long dimension of 600 mm or greater and a short dimension
of 300 mm or greater;

v) atleast one receptacle (5-15R split or 5-20R) installed at each peninsular counter space with a
continuous long dimension of 600 mm or greater and a short dimension of 300 mm or
greater; and

vi) a sufficient number of duplex receptacles installed on the remaining finished walls in
accordance with Item a); and

e) no pointin a hallway within a dwelling unit shall be more than 4.5 m from a duplex receptacle as
measured by the shortest path that the supply cord of an appliance connected to the receptacle
would follow without passing through an opening fitted with a door.

26-724 Outdoor and garage receptacles for single dwellings (see Appendices B and G)
1) Except as permitted by Subrule 2), at least two duplex receptacles readily accessible from the
ground or grade level shall be installed outdoors
a) on two opposite sides of the single dwelling; or
b) where the single dwelling configuration does not have opposite sides, installed on adjacent
sides of the single dwelling and separated from each other by no less than one half of the
width of the longest side.
2) At least one duplex receptacle shall be installed on single dwellings having a continuous perimeter
at grade level of 20 m or less.
3) At least one duplex receptacle readily accessible from floor or grade level shall be provided for
each car space in a garage or carport of a single dwelling.
4) One receptacle shall be provided in a garage for each cord-connected overhead garage door
opener and located within 1 m of the overhead door opener.
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Electric heating and cooking appliances

26-740 Location of non-portable appliances
Non-portable electric heating and cooking appliances shall be installed so that the danger of igniting
adjacent combustible material is reduced to a minimum.

26-742 Separate built-in cooking units

Tap conductors feeding individual built-in cooking units from a single branch circuit shall be permitted

to be smaller than the branch circuit conductors, provided that the tap conductors

a) are not more than 7.5 m in length;

b) have an ampacity not less than the ampere rating of the built-in cooking unit they supply; and

c) have an ampacity not less than one-third the ampere rating of the branch circuit overcurrent
device.

26-744 Supply connections for appliances (see Appendix B)

1) Except as permitted in Subrule 10), all electric heating and cooking appliances shall have only one
point of connection for supply.

2) Where an electric clothes dryer having an input in excess of 1500 W at 115 V but not exceeding
30 A is intended to be installed in a dwelling unit, a receptacle of CSA configuration 14-30R, as
shown in Diagram 1, shall be installed for the supply of energy to the appliance.

3) An electric clothes dryer having an input in excess of 1500 W at 115 V but not exceeding 30 A,
and used in a dwelling unit, shall be cord-connected by means of a cord and attachment plug of
CSA configuration 14-30P to the receptacle referred to in Subrule 2).

4) Where a free-standing electric range, having a calculated demand of 50 A or less, is intended to be
installed in a dwelling unit, a receptacle of CSA configuration 14-50R, as shown in Diagram 1, shall
be installed for the supply of electric energy to the appliance.

5) The receptacle required by Subrule 4) shall be permitted to be connected to a branch circuit rated
at not less than 40 A.

6) The receptacle required by Subrule 4) shall be installed
a) above the finished floor at a height not exceeding 130 mm to the centre of the receptacle;

b) as near midpoint as is practicable, measured along the floor line of the wall space intended for
the electric range; and
¢) with the U-ground slot oriented to either side.

7) Ina dwelling unit, a free-standing electric range having a calculated demand of 50 A or less shall be
cord-connected by means of a cord and attachment plug of CSA configuration 14-50P.

8) Appliances that are intended for connection by a wiring method as specified in Section 12 shall be
permitted to be cord-connected using an attachment plug and receptacle.

9) The receptacles required by Subrules 2) and 4) shall be flush-mounted wherever practicable.

10) A permanently connected electric heating and cooking appliance provided with multiple points of
connection shall be permitted to be supplied from more than one branch circuit provided
a) the appliance is marked accordingly; and
b) connection to the different branch circuits conforms to Rule 14-414.

26-746 Appliances exceeding 1500 W
1) Every electric heating and cooking appliance rated at more than 1500 W shall be supplied from a
branch circuit used solely for one appliance, except that more than one appliance shall be
permitted to be connected to a single branch circuit, provided that the following is used:
a) a multiple-throw manually operated device that will permit only one such appliance to be
energized at one time; or
b) an automatic device that will limit the total load to a value that will not cause operation of the
overcurrent devices protecting the branch circuit.
2) Every electric heating and cooking appliance rated at more than 1500 W shall be controlled by an
indicating switch that shall be permitted to be in the circuit or on the appliance, except that
a) if the rating of the appliance does not exceed 30 A, an attachment plug and receptacle shall
be permitted to be used instead of a switch; and
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b) if the appliance has more than one individual heating element, each controlled by a switch, no
main switch need be provided.
3) For the purpose of this Rule, two or more separate built-in cooking units shall be considered as one
appliance.

26-748 Signals for heated appliances

Where glue pots, soldering irons, or appliances intended to be applied to combustible materials are

used in other than dwelling units,

a) each appliance or group of appliances shall be provided with an indicating switch and a red pilot
light; or

b) each appliance shall be equipped with an integral temperature-limiting device, in which case the
pilot light shall be permitted to be omitted where a deviation has been allowed in accordance with
Rule 2-030.

26-750 Control of ventilation of commercial cooking equipment
Where a fan is used to ventilate commercial cooking equipment, the control for the fan motor shall be
readily accessible, within reach of the cooking equipment, and external to the ventilation duct or hood.

Heating equipment

26-800 Scope
Rules 26-802 to 26-808 apply to circuits supplying power for the operation and control of non-portable
heating equipment that uses solid, liquid, or gaseous fuel.

26-802 Mechanical protection of cables
Cables for all branch circuit or tap conductors within 1.5 m from the floor shall be adequately protected
from mechanical damage.

26-804 Fuel burner safety controls (see Appendix B)
Fuel burner safety controls shall be installed in accordance with the requirements of CSA C22.2 No. 3.

26-806 Heating equipment rated 117 kW and less (see Appendix B)

1) Except as permitted by Subrule 3), all electric power for a heating unit and associated equipment
operating in connection with it shall be obtained from a single branch circuit that shall be used for
no other purpose.

2) For the purpose of this Rule, circulating pumps and similar equipment need not be considered as
associated equipment, provided that such equipment is not essential for the safe operation of the
heating unit.

3) Subrule 1) shall not apply to a water heater using a gaseous fuel.

4) The branch circuit shall be permitted to be tapped as necessary to supply the various pieces of
associated equipment, but there shall be no overcurrent protection supplied in the tap to any piece
of associated equipment the operation of which is essential to the proper operation of the heating
unit, unless the control equipment is of such a nature that the heating unit will be shut down if the
associated equipment fails to function due to the operation of the overcurrent device.

5) Suitable disconnecting means shall be provided for the branch circuit.

6) The disconnecting means shall be permitted to be a branch circuit breaker at the distribution
panelboard, provided that the panelboard is located between the furnace and the point of entry to
the area where the furnace is located.

7) Where a separate switch is required due to the unsuitable location of the branch circuit breaker, it
shall
a) not be located on the furnace nor in a location that can be reached only by passing close to

the furnace; and
b) be marked to indicate the equipment it controls.

26-808 Heating equipment rated at more than 117 kW

1) All electric power for the heating unit and associated equipment operating in connection with it
shall be obtained from a single feeder or branch circuit that shall not be used for other purposes.

2) A suitable disconnecting means shall be provided for the feeder or branch circuit.
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Pipe organs

26-900 Installation of electrically operated pipe organs

1) Organ blower motors, when located remote from the organ console, shall be provided with a pilot
lamp located at the organ console.

2) Avreceptacle shall be provided in the organ loft to facilitate the use of a portable lamp.

Submersible pumps

26-950 Special terminology
In this Subsection, the following definitions shall apply:

Deep well submersible pump — a submersible pump intended for use in a well casing or similar
protective enclosure that does not have provision for electrical connection by conduit.

Submersible pump — a pump-motor combination where the enclosed electrical equipment is intended
to operate submerged in water.

26-952 General
Submersible pumps shall be installed in accordance with the manufacturer’s instructions and
Rule 26-954 or 26-956 as applicable.

26-954 Deep well submersible pumps installed in wells

Deep well submersible pumps installed in wells shall comply with the following:

a) the power supply cable run from the well head to the pump shall be marked —40 °C and shall be
i)  submersible pump cable;
ii) twisted assemblies of Type RWU75, RWU90, TWU, or TWU75; or
iii) Type SOW, G, G-GC, or W;

b) the supply cables shall be suitably supported at intervals not exceeding 3 m to the discharge pipe;

c) the supply cables shall be run from the well head to the main distribution panelboard in
accordance with the requirements of Section 12; and

d) pumps shall be bonded to ground in accordance with Section 10 except that when the discharge
pipe is of metal and is continuous from the pump to the well head, the equipment bonding
conductor shall be permitted to be terminated by connection to a discharge pipe at the well head
location.

26-956 Submersible pumps installed in bodies of water (see Appendix B)
1) Submersible pumps installed in bodies of water shall comply with the following:

a) the voltage supplying the submersible pump shall not exceed 150 volts-to-ground;

b) the pump motor shall be bonded to ground by a bonding conductor that
i) issized in accordance with Rule 10-616;

ii) isintegral with the supply cable or within the same protective enclosure as the power
supply cables if single-conductor cables are used;

iii) has the same type of insulation as the supply conductors; and

iv) terminates adjacent to the location where the branch circuit conductors receive their
supply;

c) the wiring method to the pump shall be marked —40 °C and shall be
i) Type SOW, G, G-GC, W, or jacketed submersible pump cable; or
ii) where enclosed in non-metallic rigid or flexible conduit,

A) unjacketed submersible pump cable;
B) single-conductor cables; or
C) twisted assemblies of Type RWU75, RWU90, TWU, or TWU75;

d) ground fault protection shall be provided to de-energize all normally ungrounded conductors
supplying the submersible pump, with a ground fault current trip setting adjusted to function
as low as practicable to permit normal operations of the pump, but in no case shall the
ground fault current setting be greater than 10 mA for an operating time period not exceeding
2.7 s; and
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e) the supply cables shall be run from an outdoor connection facility, above or below ground, to

the main distribution panelboard in accordance with the requirements of Section 12.
2) Notwithstanding Item 1) a), submersible pumps installed in bodies of water shall be permitted to

operate at voltages exceeding 150 volts-to-ground where

a) adeviation has been allowed in accordance with Rule 2-030;

b) the operating voltage does not exceed 5.5 kV;

c) the electrical installation is maintained by qualified electrical maintenance staff; and

d) the area around the submersible pump is protected from access by the public by fencing,
cribbing, or isolation and so marked.

Data processing

26-1000 Permanently connected data processing units
Branch circuits supplying permanently connected data processing units shall not supply any other types
of loads.
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Section 28 — Motors and generators

Scope

28-000 Scope
This Section supplements or amends the general requirements of this Code and applies to the
installation, wiring methods, conductors, protection, and control of electric motors and generators.

General

28-010 Special terminology
In this Section, the following definitions shall apply:

Locked rotor current rating — a current rating marked on electric equipment or, where not marked,
deemed to be equal to six times the full load current rating from the nameplate of the equipment or
from Table 44 or 45 as applicable.

Non-continuous duty motor — a motor having characteristics or ratings described in Section 0,
Definitions, under Duty, as Short-time duty, Intermittent duty, Periodic duty, and Varying duty.

Rated load current (for a hermetic refrigerant motor-compressor) — a value marked on a hermetic
refrigerant motor-compressor intended for use where applicable to ascertain wiring, protection, and
control for the unit.

Refrigerant motor-compressor — an appliance consisting of a refrigerant gas compressing section and a
motor that may include a terminal box and cover and other electrical components, including starting
and overload components, heaters, fans, or an electronic control.

Hermetic refrigerant motor-compressor — a refrigerant motor-compressor in which the refrigerant
gas compressing section and motor are enclosed in the same housing, permanently sealed by
welding or brazing, with no external shaft seals, such that the motor operates in a refrigerant
atmosphere with or without oil.

Semi-hermetic refrigerant motor-compressor — a refrigerant motor-compressor in which the
refrigerant gas compressing section and motor are each enclosed in separate housings that are
secured together by gasketted joints and may include shaft seals, such that the motor does not
operate in a refrigerant atmosphere.

Service —

Continuous duty service — any application of a motor where the motor can operate continuously
with load under any normal or abnormal condition of use.

Non-continuous duty service — an application of a motor where the apparatus driven by the motor
has the characteristics described in Section 0, Definitions, under Duty, as Short-time duty,
Intermittent duty, Periodic duty, and Varying duty.

Service factor — a multiplier that, when applied to the rated horsepower of an ac motor, to the rated
armature current of a dc motor, or to the rated output of a generator, indicates a permissible loading
that may be carried continuously at rated voltage and frequency.

28-012 Guarding

Exposed live parts of generators, motors, and controllers operating at greater than 30 V ac or 60 V dc
between terminals shall be guarded against inadvertent contact by means of enclosures or by location,
except that stationary motors having commutators, collectors, and brush rigging located inside motor
end brackets and not conductively connected to supply circuits operating at more than 150 volts-to-
ground shall be permitted to have live parts exposed.
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28-014 Methods of guarding

Methods of guarding of motors having exposed live parts shall be by

a) installation in a room or enclosure that is accessible only to authorized persons;

b) installation on a suitable balcony, gallery, or platform elevated and arranged to exclude other than
qualified persons;

c) elevation by 2.5 m or more above the floor; or

d) guard rails if the motor operates at 1000 V or less.

28-016 Ventilation

1) Adequate ventilation shall be provided to prevent the development around motors of ambient air
temperatures exceeding 40 °C for integral horsepower motors and 30 °C for fractional horsepower
motors.

2) Notwithstanding Subrule 1), motors suitable for use in higher ambient temperatures shall be
specifically marked for the temperatures in which they will operate.

3) Inlocations where dust or flying material will collect in or on motors in quantities that interfere
with the ventilating or cooling of motors, thereby causing dangerous temperatures, suitable types
of enclosed motors that will not overheat under prevailing conditions shall be used.

Wiring methods

28-100 Stationary motors (see Appendix B)
The wiring method for stationary motors shall be in accordance with the applicable requirements of
Sections 12 and 36.

28-102 Portable motors
Connections to portable motors shall be permitted using flexible cord that has a serviceability not less
than that of Type S cord, unless the motor forms part of a motor-operated device.

28-104 Motor supply conductor insulation temperature rating and ampacity (see
Appendix B)
1) Supply conductors to a motor connection box shall have
a) aninsulation temperature rating equal to or greater than that required by Table 37, unless the
motor is marked otherwise;

b) the insulation temperature rating derived from Item a) increased by the difference between
the maximum ambient temperature and 30 °C, where the ambient temperature is higher than
30 °C; and

¢) an ampacity based on a 75 °C conductor insulation rating.

2) Notwithstanding Subrule 1) c), where a 90 °C insulated conductor is used as the supply conductor
to a Class A motor, the conductor ampacity shall be permitted to be based on a 90 °C conductor
insulation rating.

3) Where Table 37 requires insulation temperature ratings in excess of 75 °C, the motor supply
insulated conductors shall
a) be not less than 1.2 m long; and
b) terminate in a location not less than

i) 600 mm from any part of the motor, for motors rated less than 100 hp; or
ii) 1.2 m from any part of the motor, for motors rated 100 hp or larger.

28-106 Insulated conductors — Individual motors

1) The insulated conductors of a branch circuit supplying a motor for use on continuous duty service
shall have an ampacity not less than 125% of the full load current rating of the motor.

2) The insulated conductors of a branch circuit supplying a motor for use on non-continuous duty
service shall have an ampacity not less than the current value obtained by multiplying the full load
current rating of the motor by the applicable percentage given in Table 27 for the duty involved, or
for varying duty service where a deviation has been allowed in accordance with Rule 2-030 by a
percentage less than that specified in Table 27.

3) Tap conductors supplying individual motors from a single set of branch circuit overcurrent devices
supplying two or more motors shall have an ampacity at least equal to that of the branch circuit
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insulated conductors, except that where the tap conductors do not exceed 7.5 m in length, they
shall be permitted to be sized in accordance with Subrule 1) or 2), provided that the ampacity so
determined is not less than one-third of the ampacity of the branch circuit insulated conductors.

28-108 Insulated conductors — Two or more motors

1)

2)

3)

Insulated conductors supplying a group of two or more motors shall have an ampacity not less than
a) 125% of the full load current rating of the motor having the largest full load current rating plus
the full load current ratings of all the other motors in the group, where all motors in the group
are for use on continuous duty service;
b) the total of the calculated currents determined in accordance with Rule 28-106 2) for each
motor, where all motors in the group are for use on non-continuous duty service; or
c) the total of the following, where the group consists of two or more motors for use on both
continuous and non-continuous duty service:
i)  125% of the current of the motor having the largest full load current rating for use on
continuous duty service;
ii) the full load current ratings of all other motors for use on continuous duty service; and
iii) the calculated current determined in accordance with Rule 28-106 2) for motors for use
on non-continuous duty service.
Where the circuitry is interlocked in order to prevent all motors of the group from running at the
same time, the size of the conductors feeding the group shall be permitted to be determined for
the motor, or group of motors operating at the same time, that has the largest rating selected as
determined in Subrule 1).
Demand factors shall be permitted to be applied where the character of the motor loading justifies
reduction of the ampacity of the insulated conductors to less than the ampacity specified in
Subrule 1), provided that
a) theinsulated conductors have sufficient ampacity for the maximum demand load; and
b) the rating or setting of the overcurrent devices protecting them is in accordance with
Rule 28-204 4).

28-110 Feeder conductors

1)

2)

Where a feeder supplies both motor loads and other loads, the ampacity of the insulated

conductors shall be calculated in accordance with Rules 28-106 and 28-108 plus the requirements

of the other loads.

The ampacity of a tap from a feeder to a single set of overcurrent devices protecting a motor

branch circuit shall be not less than that of the feeder, except that the ampacity of the tap shall be

permitted to be calculated in accordance with Rules 28-106 and 28-108 if the tap does not exceed

a) 3 minlength and is enclosed in metal; or

b) 7.5 min length, has an ampacity not less than one-third that of the feeder, and is suitably
protected from mechanical damage.

28-112 Secondary insulated conductors

1)

2)

Insulated conductors connecting the secondaries of wound rotor motors to their controllers shall

have an ampacity not less than

a) 125% of the rated full load secondary current for motors used on continuous duty service; or

b) the percentage of rated full load current specified in Table 27 for motors used on
non-continuous duty service.

Ampacities of insulated conductors connecting secondary resistors to their controllers shall be not

less than that determined by applying the appropriate percentage in Table 28 to the maximum

current that the devices are required to carry.

Overcurrent protection

28-200 Branch circuit overcurrent protection (see Appendix B)

1)

Each ungrounded conductor of a motor branch circuit shall be protected by an overcurrent device
in accordance with Subrules 2) to 5).
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2)

3)

4)

5)

The overcurrent device required by Subrule 1) shall be
a) anon-time-delay fuse;
b) atime-delay fuse;
c) aninverse-time circuit breaker;
d) aninstantaneous-trip (magnetic only) circuit interrupter applied in accordance with
Rule 28-210; or
e) a self-protected combination motor controller selected in accordance with Rule 28-500.
The rating of the overcurrent device required by Subrule 1) shall
a) not exceed the values given in Table 29 using the rated full load current of the motor, except
that an overcurrent device having a minimum rating or setting of 15 A shall be permitted even
though it exceeds the values specified in Table 29; and
b) for a branch circuit supplying two or more motors, not exceed the maximum value permitted
by Rule 28-206.
Where an overcurrent device rated in accordance with Subrule 3) a) will not permit the motor to
start, the rating or setting of the overcurrent device shall be permitted to be increased as follows:
a) for a non-time-delay fuse, not more than
i)  400% of the motor full load current, for fuses rated up to 600 A; or
ii)  300% of the motor full load current, for fuses rated 601 to 6000 A;
b) for a time-delay fuse, not more than 225% of the motor full load current; and
c) for an inverse time circuit breaker, not more than
i)  400% of the motor full load current, for circuit breakers rated up to 100 A; or
ii) 300% of the motor full load current, for circuit breakers rated greater than 100 A.
Where the overcurrent device required by Subrule 1) is a thermal magnetic circuit breaker that has
separate instantaneous-trip settings, the instantaneous-trip setting shall not be greater than that
specified in Rule 28-210.

28-202 Overcurrent protection marked on equipment

Where branch circuit protective device characteristics and ratings or settings are specified in the
marking of motor control equipment, they shall not be exceeded, notwithstanding any greater rating or
setting permitted by Rule 28-200.

28-204 Feeder overcurrent protection

1)

2)

3)

4)

For a feeder supplying motor branch circuits only, the ratings or settings of the feeder overcurrent
device shall not exceed the calculated value of the overcurrent device permitted by Rule 28-200 for
the motor that is permitted the highest rated overcurrent devices of any motor supplied by the
feeder, plus the sum of the full load current ratings of all other motors that will be in operation at
the same time.

Where a feeder supplies a group of motors, two or more of which are required to start
simultaneously, and the feeder overcurrent devices as calculated in accordance with Subrule 1) are
not sufficient to allow the motors to start, the rating or setting of the feeder overcurrent devices
shall be permitted to be increased as necessary, to a maximum that does not exceed the rating
permitted for a single motor having a full load current rating not less than the sum of the full load
current ratings of the greatest number of motors that start simultaneously, plus the sum of the full
load current ratings of all other motors that will be in operation at the same time, provided that
this value does not exceed 300% of the ampacity of the feeder conductors.

Where a feeder supplies one or more motor branch circuits together with other loads, the
overcurrent protection required shall be determined by calculating the overcurrent protection
required for the motor circuits and adding to this value the requirements of the other loads
supplied by the feeder.

Where a demand factor has been applied as permitted in Rule 28-108 3), the rating or setting of
the overcurrent device(s) protecting a feeder shall not exceed the ampacity of the feeder, except as
permitted by Rule 14-104 and Table 13.
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28-206 Grouping of motors on a single branch circuit

Two or more motors shall be permitted to be grouped under the protection of a single set of branch

circuit overcurrent devices having a rating or setting calculated in accordance with Rule 28-204 1),

provided that the protection conforms to one of the following:

a) the rating or setting of the overcurrent devices does not exceed 15 A;

b) protection is provided for the control equipment of the motors by having the branch circuit
overcurrent devices rated or set at
i)  values not in excess of those marked on the control equipment for the lowest rated motor of

the group as suitable for the protection of that control equipment; or
ii) in the absence of such markings, values not in excess of 400% of the full load current of the
lowest rated motor;
c) the motors are used on a machine tool or woodworking machine under the following conditions:
i)  the control equipment is arranged so that all contacts that open motor primary circuits are in
enclosures, either forming part of the machine base or for separate mounting, that have a wall
thickness not less than 1.69 mm for steel, 2.4 mm for malleable cast iron, or 6.3 mm for other
cast metal; that have hinged doors with substantial catches; and that have no openings to the
floor or the foundation on which the machine rests; and

ii) the rating or setting of the branch circuit overcurrent protection is not greater than that
permitted by Table 29 for the full load current rating of the largest motor in the group, plus
the sum of the full load current ratings of all other motors in the group that may be in
operation at one time, but in no case more than 200 A at 250 V or less or 100 A at voltages
from 251 to 1000 V;

d) all the motors are operated by a single controller, as provided for in Rule 28-500 3) d);

e) where a deviation is allowed in accordance with Rule 2-030 for the group of motors that form part
of the coordinated drive of a single machine or process, whereby the failure of one motor to
operate creates a hazard unless all the other motors in the group are stopped; or

f)  the motors are contained within and form part of refrigerant equipment on a 120 V branch circuit
protected at not more than 20 A where each motor is rated not more than 1 hp and has a full load
current rating of not more than 6 A.

28-208 Size of fuseholders

Where fuses are used for motor branch circuit or feeder protection, the fuseholders shall not be of a

size smaller than those required to accommodate fuses of the maximum rating permitted by Table 29,

except that fuseholders of a smaller size shall be permitted to be used

a) where Rule 28-202 is applicable;

b) where fuses having time delay appropriate for the starting characteristics of the motor are used, in
which case the fuseholders shall be not smaller than those required to accommodate fuses rated at
125% of the full load current of the motor; or

c) inthe case of a circuit supplying a group of motors, where the fuseholders accommodate fuses of a
size calculated by taking 150% of the largest motor current and adding to this value the applicable
full load currents of all other motors in the group that may be in operation at the same time.

28-210 Instantaneous-trip circuit breakers (see Appendix B)

When used for branch circuit protection, instantaneous-trip circuit breakers shall be part of a

combination motor starter or controller that also provides overload protection and

a) rated or adjusted, for an ac motor, to trip at not more than 1300% of the motor full load current or
at not more than 215% of the motor locked rotor current, where given, except that ratings or
settings for trip currents need not be less than 15 A; or

b) rated or adjusted, for a dc motor rated at 50 hp or less, to trip at not more than 250% of the motor
full load current, or for a dc motor rated at more than 50 hp, to trip at not more than 200% of the
motor full load current.

28-212 Semiconductor fuses (see Appendix B)
Where power electronic devices are used in a solid-state motor controller system, semiconductor fuses
integral to the controller shall be permitted in addition to the protection determined by Rule 28-200 1).
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Overload and overheating protection

28-300 Overload protection required
The branch circuit conductors and control equipment of each motor shall have overload protection,
except as permitted by Rule 28-308.

28-302 Types of overload protection
1) Overload devices shall be either
a) aseparate overload device that is responsive to motor current and that shall be permitted to
combine the function of overload and overcurrent protection if it is capable of protecting the
circuit and motor under both overload and short-circuit conditions; or
b) a protective device, integral with the motor and responsive to motor current or to motor
current and temperature, provided that such a device will protect the insulated circuit
conductors and control equipment as well as the motor.
2) Fuses used as separate overload protection of motors shall be time-delay fuses of the type referred
to in Rule 14-200.

28-304 Number and location of overload devices (see Appendix B)

1) The number and location of current-responsive devices shall, unless otherwise required, be as
follows:

a) if fuses are used, one in each ungrounded conductor; or
b) if devices other than fuses are used, as specified in Table 25.

2) Unless a deviation has been allowed in accordance with Rule 2-030, where current-responsive
devices are used for the overload protection of three-phase motors, such devices shall consist of
three current-responsive elements that shall be permitted to be
a) connected directly in the motor circuit insulated conductors as required by Subrule 1); or
b) fed by two or three current transformers connected so that all three phases will be protected.

28-306 Rating or trip selection of overload devices (see Appendix B)

1) Overload devices responsive to motor current, if of the fixed type, shall be selected or rated or, if
of the adjustable type, shall be set to trip at not more than the following:

a) 125% of the full load current rating of a motor having a marked service factor of 1.15 or
greater; or

b) 115% of the full load current rating of a motor that does not have a marked service factor or
where the marked service factor is less than 1.15.

2) Where a motor overload device is connected so that it does not carry the total current designated
on the motor nameplate, such as for wye-delta starting, the percentage of motor nameplate
current applying to the selection or setting of the overload device shall be clearly marked on the
motor starter shown in the motor starter manufacturer’s overload selection table.

28-308 Overload protection not required (see Appendix B)

Overload protection shall not be required for motors complying with any of the following:

a) amanually started motor rated at 1 hp or less that is continuously attended while in operation and
is on
i) a branch circuit having overcurrent protection rated or set at not more than 15 A; or
ii) anindividual branch circuit having overcurrent protection as required by Table 29 if it can be

readily determined from the starting location that the motor is running;

b) an automatically started motor having a rating of 1 hp or less forming part of an assembly
equipped with other safety controls that protect the motor from damage due to stalled rotor
current and on which a nameplate, located so that it is visible after installation, indicates that such
protection features are provided; or

c) a motor that conforms with CSA C22.2 No. 77.

28-310 Shunting of overload protection during starting

Overload protection shall be permitted to be shunted or cut out of the circuit during the starting period,
provided that the device by which the protection is shunted or cut out cannot be left in the starting
position and that the overcurrent device is in the motor circuit during the starting period.
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28-312 Automatic restarting after overload

Where automatic restarting of a motor after a shutdown on overload could cause injury to persons, the
overload or overheating devices protecting the motor shall be arranged so that automatic restarting
cannot occur.

28-314 Overheating protection required (see Appendix B)
Each motor shall be provided with overheating protection, except as permitted by Rule 28-318.

28-316 Types of overheating protection (see Appendix B)

Where required by Rule 28-314, overheating protection shall be provided by devices integral with the
motor and responsive to both motor current and temperature or to motor temperature only, and shall
be arranged to cut off power to the motor or, where a deviation has been allowed in accordance with
Rule 2-030, to activate a warning signal when the temperature exceeds the safe limit for the motor.

28-318 Overheating protection not required

Overheating protection shall not be required

a) where the motor circuit requires no overload protection under Rule 28-308; or

b) where overload protective devices required by Rule 28-302 adequately protect the motor against
overheating due to excess current, and the motor is in a location where
i)  ambient temperatures are not more than 10 °C higher than those at the location of the

overload devices; and

ii) dust or other conditions will not interfere with the normal dissipation of heat from the motor.

Undervoltage protection

28-400 Undervoltage protection required for motors (see Appendix B)

Motors shall be disconnected from the source of supply in case of undervoltage by one of the following

means, unless it is evident that no hazard will be incurred through lack of such disconnection:

a) when automatic restarting is liable to create a hazard, the motor control device shall provide
low-voltage protection; or

b) when it is necessary or desirable that a motor stop on failure or reduction of voltage and
automatically restart on return of voltage, the motor control device shall provide low-voltage
release.

Control

28-500 Control required
1) Except as permitted by Subrule 3), each motor shall be provided with a motor starter or controller
for starting and stopping it that has a rating in horsepower not less than the rating of the motor it
serves.
2) A motor controller need not open the circuit in all ungrounded conductors to a motor unless it also
serves as a disconnecting means.
3) The motor starter or controller specified in Subrule 1) shall not be required for motors in the
following applications:
a) asingle-phase portable motor rated at 1/3 hp or less connected by means of a receptacle and
attachment plug rated not in excess of 15 A, 125V,
b) a motor controlled by a manually operated general-use switch complying with Rule 14-510
having an ampere rating not less than 125% of the full load current rating of the motor;
c) a2-wire portable ac or dc motor having a rating not in excess of 1/3 hp, 125 V controlled by a
horsepower rated single-pole motor switch;
d) two or more motors that are required to operate together shall be permitted to be operated
from a single controller; or
e) for a motor where the controller is specifically designed for use with that motor, it need not
be rated in horsepower.
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28-502 Control location

A motor controlled manually, either directly or by remote control of a motor starter, shall have the

means to operate of the controller located as follows:

a) the controller shall be located such that safe operation of the motor and the machinery driven by it
is assured, or the motor and the machinery shall be guarded or enclosed to prevent accidents due
to contact of persons with live or moving parts; or

b) where compliance with Item a) is not practicable because of the type, size, or location of the motor
or machinery and its parts, devices shall be provided at each point where the danger of accidents
exists by which means the machine or parts of the machine may be stopped in an emergency.

28-504 Starters having different starting and running positions

1) Manual motor starters having different starting and running positions shall be constructed so that
they cannot remain in the starting position.

2) Magnetic motor starters having different starting and running positions shall be constructed so that
they cannot remain in the starting position under normal operating conditions.

28-506 Grounded control circuit

When power for a control circuit for a motor controller is obtained conductively from a grounded

system, the control circuit shall be arranged so that an accidental ground in the wiring from the

controller to any remote or signal device will not

a) start the motor; or

b) prevent the stopping of the motor by the normal operation of any control or safety device in the
control circuit.

Disconnecting means

28-600 Disconnecting means required

1) Except as permitted by Subrules 2) and 3), a separate disconnecting means shall be provided for
a) each motor branch circuit;
b) each motor starter or controller; and
c) each motor.

2) Asingle disconnecting means shall be permitted to serve more than one of the functions described
in Subrule 1).

3) Asingle disconnecting means shall be permitted to serve two or more motors and their associated
starting and control equipment grouped on a single branch circuit.

28-602 Types and ratings of disconnecting means (see Appendix B)
1) A disconnecting means for a motor branch circuit shall be

a) amanually operable fused or unfused motor-circuit switch that complies with Rule 14-010 b)
and has a horsepower rating not less than that of the motor it serves;

b) a moulded case switch or circuit breaker that complies with Rule 14-010 b) and has a current
rating not less than 115% of the full load current rating of the motor it serves;

c) aninstantaneous-trip circuit breaker that complies with Rules 14-010 b) and 28-210;

d) an equivalent device that opens all ungrounded conductors of the branch circuit
simultaneously and is capable of safely making and interrupting the locked rotor current of
the connected load;

e) asingle plug fuse for a branch circuit having one grounded conductor feeding a 2-wire single-
phase or dc motor rated at not more than 1/3 hp, provided that it is used only as an isolating
means and is not used to interrupt current; or

f)  the draw-out feature of a high-voltage motor starter or controller of the draw-out type that
complies with Rule 14-010 b), provided that it is used only as an isolating means and is not
used to interrupt current.

2) A disconnecting means serving a group of motors on a single branch circuit shall have

a) acurrent rating not less than 115% of the full load current rating of the largest motor in the
group plus the sum of the full load current ratings of all the other motors in the group that
may be in operation at the same time; and
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3)

4)

5)

b) a horsepower rating not less than that of the largest motor in the group if a motor-circuit
switch is used.

A disconnecting means for a motor, motor starter, or controller shall comply with Subrule 1),

except that

a) anisolating switch or a general-use switch used as an isolating switch, if lockable in the open
position, marked as required by Rule 26-100 2), and having a current rating not less than 115%
of the full load current rating of the motor it serves, shall be permitted to serve as the
disconnecting means for a motor or motor starter
i)  rated at more than 100 hp if for three-phase operation; or
ii) rated at more than 50 hp if for other than three-phase operation;

b) a manually operated across-the-line type of motor starter marked “Suitable for Motor
Disconnect” shall be permitted to serve as both starter and disconnecting means for
i)  asingle motor, provided that it has a horsepower rating not less than the single motor it

serves;

ii) agroup of motors, provided that it has a horsepower rating not less than the largest
motor in the group and a current rating not less than 115% of the full load current of the
largest motor in the group plus the sum of the full load currents of all the other motors in
the group that may be in operation at the same time; or

iii) a motor or group of motors contained in equipment such as an air-conditioning,
refrigeration, or heating unit, provided that
A) the equipment does not contain overcurrent protection; and
B) the starter is rated in accordance with Item i) for a single motor or Item ii) for a

group of motors;

c) an attachment plug shall be permitted to serve as a disconnecting means for a portable motor
and its starting and control equipment, provided that
i) the attachment plug and receptacle have a current rating not less than the ampacity of

the minimum size conductors permitted for the motor branch circuit or tap in which they
are connected and are used only as an isolating means and not to interrupt current; or

ii) the attachment plug and receptacle are used as permitted by Rule 28-500 3);

d) the draw-out feature of a high-voltage starter or controller of the draw-out type shall be
permitted to serve as the disconnecting means for the motor or controller, provided that it is
used only as an isolating means and is not used to interrupt current;

e) a manually operated general-use ac switch complying with the requirements of Rule 14-510
that has a current rating not less than 125% of the full load current of the motor and that
need not be horsepower rated shall be permitted to be used as a disconnecting means for a
single-phase motor; and

f)  afused or unfused motor-circuit switch shall be permitted to be used as a disconnecting
means for a group of motors served from a single circuit and need not have a rating greater
than that necessary to accommodate the proper rating of fuse required for the fused switch,
provided that it has
i)  ahorsepower rating not less than that of the largest motor in the group; and
ii) acurrent rating not less than 115% of the full load current of the largest motor in the

group plus the sum of the full load currents of all the other motors in the group that may
be in operation at the same time.

The disconnecting means shall not be of a type that is electrically operated either automatically or

by remote control.

An enclosure that contains the disconnecting means for an air-conditioning, refrigeration, or

heating unit and that is located outdoors shall be suitable for the environment, and where conduit

is used as part of the wiring to the disconnecting means located in the enclosure, the conduit shall

be drained and sealed in accordance with Rule 22-302.

28-604 Location of disconnecting means

1)

The motor branch circuit disconnecting means described in Rule 28-602 1) a) to d) shall
a) be located at the distribution centre from where the motor branch circuit originates; and
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b) where intended to serve as a single disconnecting means for a motor branch circuit, motor,
and controller or starter, also be
i) located in accordance with Subrule 3); or
ii) capable of being locked in the open position by a lock-off device and be clearly labelled
to describe the load or loads connected.

2) The motor branch circuit disconnecting means described in Rule 28-602 1) f) shall be located in
accordance with Subrule 3).

3) Except as required in Subrule 5), the motor and motor starter or controller disconnecting means
shall be located
a) within sight of and within 9 m of the motor and the machinery driven by it; and
b) within sight of and within 9 m of the motor starter or controller.

4) Notwithstanding Subrule 3), where a motor or group of motors is fed from a single branch circuit in
which the branch circuit disconnecting means is not capable of being acceptably locked in the open
position and where the motor disconnecting means is a manually operable across-the-line type of
motor starter, the motor disconnecting means shall be permitted to be located beyond the limits
defined in Subrule 3), provided that
a) itis capable of safely making and interrupting the locked rotor current of the connected load;
b) itis capable of being locked in the open position; and
c) it can be demonstrated that the location specified in Subrule 3) is clearly impracticable.

5) The motor disconnecting means for air-conditioning and refrigeration equipment shall be located
within sight of and within 3 m of the equipment.

6) The disconnecting means shall be readily accessible or have the means for operating them readily
accessible.

7) Motor-driven machinery of a movable or portable type for industrial use shall have a motor-circuit
switch or circuit breaker mounted on the machine and accessible to the operator.

Refrigerant motor-compressors

28-700 Rules for refrigerant motor-compressors

Rules 28-702 to 28-714

a) apply to refrigerant motor-compressors, including hermetic refrigerant motor-compressors and
semi-hermetic refrigerant motor-compressors, hereafter referred to as motor-compressors; and

b) supplement or amend the general Rules of this Section.

28-702 Marking
Motor-compressors, or equipment that incorporates them, shall be marked as required by Rule 2-100;
specifically, the marking shall show the rated load current and the locked rotor current rating.

28-704 Horsepower rated equipment

1) Horsepower rated equipment used for the control of motor-compressors and not having a locked
rotor current rating shall be given an equivalent locked rotor current rating equal to 6 times the full
load current rating.

2) Where the full load current rating is not marked, an equivalent full load current rating shall be
determined from the horsepower rating by referring to Table 44 or 45 as applicable.

28-706 Insulated conductor ampacity

The ampacity of insulated conductors of a branch circuit supplying a motor-compressor, or equipment
consisting of one or more motor-compressors and other loads, shall be based on the marked rated load
current of the motor-compressor or equipment and shall comply with the general requirements of this
Section.

28-708 Overcurrent protection

1) Except as permitted in Subrule 2), each ungrounded conductor of a branch circuit feeding a motor-
compressor shall be protected by an overcurrent device rated or set at not more than 50% of the
locked rotor current of the motor-compressor, unless such a device will not permit the motor-
compressor to start, in which case the rating or setting shall be permitted to be increased to a
value not exceeding 65% of the locked rotor current of the motor-compressor.
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2) Subrule 1) shall not be deemed to require use of overcurrent devices rated or set at less than 15 A.

28-710 Overload protection

The branch circuit insulated conductors and control equipment for each motor-compressor shall be

provided with overload protection complying with Rules 28-302 to 28-306, except that

a) the rating or setting of overload relays shall not exceed 140% of the marked rated load current of
the motor-compressor;

b) the rating or setting of other overload devices, such as fuses, shall not exceed 125% of the marked
rated load current of the motor-compressor; and

c) assemblies consisting of one or more motor-compressors with or without other loads in
combination shall be permitted to include the overload protection as part of the assembly.

28-712 Control equipment
1) Control equipment used for the control of motor-compressors shall have
a) either a marked or an equivalent locked rotor current rating not less than that of the motor-
compressor that it controls; and
b) either a marked or an equivalent full load current rating not less than that of the rated load
current of the motor-compressor that it controls.
2) In all other respects, control equipment for motor-compressors shall be in accordance with
Rules 28-500, 28-502, and 28-506.

28-714 Disconnecting means
1) The disconnecting means serving a motor-compressor shall have
a) acontinuous duty current rating not less than 115% of the rated load current of the motor-
compressor; and
b) an interrupting capacity, or an equivalent locked rotor current rating as determined in
accordance with Rule 28-704, that is not less than the locked rotor current rating of the
motor-compressor.
2)  Where one disconnecting means serves one or more motor-compressors together with other
loads, the disconnecting means shall have
a) a continuous duty current rating not less than 115% of the rated load current of the motor or
motor-compressor having the largest rated load current plus the sum of the rated load
currents and full load currents of all other loads that may be in operation at the same time;
and
b) aninterrupting capacity, or equivalent locked rotor current rating as determined in
accordance with Rule 28-704, that is not less than the locked rotor current rating of the motor
or motor-compressor having the largest marked or equivalent locked rotor current rating plus
the sum of the full load current rating of all other loads that may be in operation at the same
time.

Multi-winding and part-winding-start motors

28-800 Rules for multi-winding and part-winding-start motors
Rules 28-802 to 28-812 apply to the installation of multi-winding and part-winding-start motors.

28-802 Permanent connection
Where a multi-winding motor is used with windings connected in a permanent configuration, it shall be
treated as a single-winding motor with ratings corresponding to the winding configuration used.

28-804 Conductor sizes

1) The insulated circuit conductors on the supply side of the controller for a multi-winding or
part-winding-start motor shall be of a size specified by Rule 28-106 for the largest full load current
of any winding configuration provided by the controller as connected.

2) Each insulated conductor run from the controller to the motor shall be of the size specified by
Rule 28-106 for the largest full load current of any winding or winding configuration that it must
supply.
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28-806 Overcurrent protection

1) Each ungrounded conductor on the supply side of the controller shall be protected by an
overcurrent device rated or set in accordance with Rule 28-200 for the largest full load current
rating of any winding configuration provided by the controller as connected.

2) Each ungrounded conductor run from the controller to the motor shall be protected by an
overcurrent device rated or set in accordance with Rule 28-200 for the largest full load current of
any winding configuration served by the insulated conductor so protected, unless the overcurrent
device required by Subrule 1) adequately protects it.

3) Notwithstanding Subrules 1) and 2), if the motor is a part-winding-start motor, a single set of
overcurrent devices on the supply side of the controller shall be permitted to protect both
windings, and if a time-delay fuse is used, it shall be permitted to have a maximum rating of 150%
of full load current.

28-808 Overload protection

1) Each winding or configuration shall be provided with overload protection in accordance with
Rules 28-300 to 28-310, rated or set at not more than 125% of the full load current rating of the
winding or configuration so protected.

2) For a part-winding-start motor, separate overload devices need not be supplied for each winding,
provided that overload devices are
a) located in the circuit, feeding the winding that is used for starting;
b) arranged to de-energize both windings when an overload occurs; and
c) selected in accordance with the motor or equipment manufacturer’s recommendation.

28-810 Controls

Each multi-winding or part-winding-start motor shall be provided with starting and control equipment in

accordance with Rules 28-500, 28-502, and 28-506, except that

a) the controller shall be specifically designed for use with the motor that it controls;

b) where separate control equipment is provided for each winding or configuration, the individual
controllers shall be rated in horsepower (or locked rotor current) not less than the rating of the
winding or configuration controlled by each, and interlocks shall be provided where necessary to
prevent simultaneous operation of controllers not intended to be so operated; or

c) the starting and control equipment for each primary winding of a part-winding-start motor shall
have a horsepower (or locked rotor current) rating not less than that of the motor or be specifically
designed for use with that motor and so marked.

28-812 Disconnecting means

Each multi-winding motor and its control equipment shall be provided with disconnecting means in
accordance with Rules 28-600 to 28-604 except that, for the purpose of Rule 28-602, the horsepower
(or locked rotor current) rating of the motor shall be that for the winding or configuration having the
largest horsepower (or locked rotor current) rating, and the full load current rating of the motor shall be
that for the winding or configuration having the largest full load current rating.

Generators

28-900 Rules for generators
Rules 28-902 to 28-914 apply to the installation of generators.

28-902 Working space

1) If the generator is provided with a generator enclosure and the working space required by Rules
2-310 and 2-308 Subrule 1) cannot be provided within the enclosure, the enclosure is permitted to
be used when it is equipped with access doors where the working space is required, so that
working space provisions are met.

2) Generators shall not be installed where the working space required by Subrule 1) can be
obstructed by storage or vehicle parking when located in a public area.
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28-904 Conductor size

1) Where the generator is designed to prevent being overloaded, the conductors from the generator
output terminals to the first overcurrent protection device shall have an ampacity of not less than
100% of the nameplate current rating of the generator.

2) Where the generator is not factory-supplied with overcurrent protection, the conductors from the
generator output terminals to the first overcurrent protection device shall have an ampacity of not
less than 115% of the generator of the nameplate current rating.

28-906 Disconnecting means required for generators (see Appendix B)

1) Except as provided for in Subrule 3), a separate disconnecting means shall be provided for each
generator and for each circuit supplying all protective devices and control apparatus required for
operation of the generator.

2) The disconnecting means specified in Subrule 1) shall disconnect the generator and all protective
devices and control apparatus from the circuits connected to the generator.

3) The disconnecting means specified in Subrule 1) need not be provided where the generator is
a) constructed with an integral disconnecting means that disconnects the generator and all

protective devices and control apparatus from the circuits connected to the generator; or
b) provided with a disconnecting means in accordance with CSA C282.

28-908 Protection of constant-voltage generators
1) Constant-voltage generators, whether dc or ac, shall be protected from excess current by
overcurrent devices, except that
a) where the type of apparatus used and the nature of the system operated make protective
devices inadvisable or unnecessary, the protective devices need not be provided; or
b) where an ac generator and a transformer are located in the same building and are intended to
operate as a unit for stepping up or stepping down voltage, the protective devices shall be
permitted to be connected to the primary or the secondary of the transformer.
2) Subrule 1) shall not apply to exciters for ac machines.

28-910 Generator not driven by electricity
Where a generator not driven by electricity supplies a 2-wire grounded system, the protective device
shall be capable of disconnecting the generator from both insulated conductors of the circuit.

28-912 Balancer sets

Where a 3-wire dc system is supplied by 2-wire generators operated in conjunction with a balancer set
to obtain a neutral, the system shall be equipped with protective devices that disconnect the system in
the event of an excessive unbalancing of voltages.

28-914 Three-wire dc generators
1) Three-wire dc generators, whether shunt or compound wound, shall be equipped with
a) a 2-pole circuit breaker with two tripping elements; or
b) a4-pole circuit breaker connected in the main-and-equalizer leads and tripped by two tripping
elements.
2) The circuit breaker shall be connected so that it is actuated by the entire armature current.
3) One tripping element shall be connected in each armature lead.
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Section 30 — Installation of lighting equipment

30-000 Scope
This Section applies to the installation of lighting equipment and supplements or amends the general
requirements of this Code.

30-002 Special terminology (see Appendix B)
In this Section, the following definitions shall apply:

Cabinet lighting system — a complete extra-low-voltage lighting assembly consisting of a plug-in power
supply having a Class 2 output, luminaires, wiring harness, and connectors, intended for surface or
recessed mounting under a shelf or similar structure or in an open or closed cabinet.

Cable lighting system — a permanently connected extra-low-voltage lighting system that comprises an
isolating-type transformer with bare secondary conductors for connection to one or more luminaire
heads.

Landscape lighting system — an extra-low-voltage lighting system consisting of an isolating-type power
supply, luminaire assemblies, and fittings to provide flood or decorative lighting for gardens, walkways,
patio areas, or similar outdoor locations and for specific indoor locations such as atriums and malls.

Recessed luminaire — a luminaire that is designed to be either wholly or partially recessed in a
mounting surface.

Recessed luminaire, Type IC (intended for insulation contact) — a recessed luminaire designed for
installation in a cavity filled with thermal insulation and permitted to be in direct contact with
combustible materials and insulation.

Recessed luminaire, Type IC, inherently protected (intended for insulation contact) — a recessed
luminaire that does not require a thermal protective device and cannot exceed the maximum allowable
temperatures under all conceivable operating conditions.

Recessed luminaire, Type Non-IC (not intended for insulation contact) — a recessed luminaire designed
for installation in a cavity with minimum dimensions and spacings to thermal insulation and combustible
material.

Recessed luminaire, Type Non-IC, marked spacings (not intended for insulation contact) — a recessed
luminaire designed for installation in a cavity where the clearances to combustible building members
and thermal insulation are specified by the manufacturer.

Undercabinet lighting system — a complete extra-low-voltage lighting assembly consisting of a plug-in
power supply having a Class 2 output, luminaires, wiring harness, and connectors, intended for surface
mounting only under a shelf or similar structure or in an open or closed cabinet.

General

30-100 General

Rules 30-100 to 30-112 cover general requirements that apply to

a) the installation of luminaires, lampholders, incandescent filament lamps, and electric-discharge
lamps; and

b) the wiring and electric equipment used in conjunction with this installation.

30-102 Voltage

1) Branch circuit voltage shall not exceed 150 volts-to-ground in dwelling units.

2) Branch circuit voltage shall not exceed a nominal system voltage of 600Y/347 in other than
dwelling units.
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30-104 Protection (see Appendix B)
The maximum rating of an overcurrent device protecting a branch circuit containing luminaires,
lampholders, or lighting track shall be as follows:
a) when installed in a dwelling unit: 15 A; or
b) when installed in other than dwelling units:
i) 15 A where the input voltage is greater than 347 V nominal;
ii) 20 A where the input voltage is 347 V nominal or less; or
iii) 40 A where the load is from
A) luminaires with lampholders of the incandescent mogul base type;
B) high-intensity discharge (HID) luminaires, with or without auxiliary lighting systems,
where the input voltage does not exceed 120 V nominal;
C) tungsten halogen luminaires with double-ended lampholders, where the input voltage
does not exceed 240 V nominal; or
D) luminaires provided with an integral overcurrent device rated at not more than 15 A,
where the input voltage does not exceed 120 V nominal.

30-106 Overcurrent protection of high-intensity discharge lighting equipment
Overcurrent protection shall not be provided in a high-intensity discharge luminaire or separate ballast
box unless the combination is so marked.

30-108 Overcurrent protection for arc lamp luminaires
An overcurrent device shall be provided for each arc lamp or series of lamps.

30-110 Polarization of luminaires

The identified conductor shall be attached to the luminaire terminal or insulated conductor that has
been distinguished for identification or otherwise suitably marked unless the luminaire is suitable for
connection to line-to-line voltages.

30-112 Bonding of lighting equipment
Non-current-carrying metal parts of luminaires and associated equipment shall be bonded to ground in
accordance with Section 10.

30-114 Branch circuit loading and protection (see Appendix B)
The total load on a branch circuit shall not exceed the continuous operation marking on the overcurrent
device protecting the circuit.

Location of lighting equipment

30-200 Near or over combustible material

1) Luminaires installed near or over combustible material shall be equipped with shades or guards to
limit the temperature to which the combustible material may be subjected to a maximum of 90 °C.

2) Luminaires installed under the conditions of Subrule 1) shall be of the unswitched type.

3) Where luminaires are installed over readily combustible material, every luminaire shall be
controlled by an individual wall switch, but a wall switch shall be permitted to control more than
one luminaire if every luminaire is located at least 2.5 m above floor level, or located or guarded so
that the lamps cannot be readily removed or damaged.

4) Switches and luminaires installed under the conditions of Subrule 1) shall have no exposed wiring.

30-202 In show windows

1) Except for luminaires installed in accordance with Rule 30-1206, or luminaires of the chain
suspension type, no luminaire having exposed wiring shall be used in a show window.

2) No lampholder having a paper or fibre lining shall be used in a show window.

3) Exposed flexible cord or equipment wire shall not be used to supply permanently installed
luminaires in show cases or wall cases.

30-204 In clothes closets

1) Every luminaire installed in a clothes closet shall be located on the ceiling or on the front wall
above the door of the closet, unless suitable for mounting on the trim or sidewall of the doorway.
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2) Lampholders and luminaires of the pendant or suspended type, and lampholders and luminaires of
the bare lamp type, shall not be installed in clothes closets.

Installation of lighting equipment

30-300 Live parts
Luminaires, lampholders, and associated equipment shall be installed so that no live part is exposed to
contact while they are in use.

30-302 Supports

1) Every luminaire shall be securely supported.

2) Where a luminaire weighs more than 2.7 kg or exceeds 400 mm in any dimension, it shall not be
supported by the screwshell of the lampholder.

3) Where the weight of a luminaire does not exceed 13 kg, the luminaire shall be permitted to be
supported by a wall outlet box attached directly to the building structure or by a wall outlet box
attached to a bar hanger.

4) Where the weight of a luminaire does not exceed 23 kg, the luminaire shall be permitted to be
supported by a ceiling outlet box attached directly to the building structure or by a ceiling outlet
box attached to a bar hanger.

5) Where the weight of a luminaire prohibits the installation methods specified in Subrule 3) or 4), the
luminaire shall be supported
a) independently of the outlet box; or
b) by a fixture hanger provided with an integral outlet box suitable for the purpose.

6) Rigid PVC boxes shall not be used for the support of luminaires unless they are marked as being
suitable for the purpose.

30-304 Outlet boxes to be covered

Every outlet box used with lighting equipment shall be provided with a cover or covered by a luminaire-

canopy, outlet-box-type luminaire, or other device.

30-306 Wiring space

1) Every luminaire-canopy and outlet box shall be installed so as to provide adequate space for
insulated conductors and connections.

2) Every luminaire shall be constructed and installed so that insulated conductors in the luminaire and
outlet box are not subjected to temperatures greater than those for which the insulated
conductors are rated.

30-308 Circuit connections
1) Every luminaire shall be installed so that the connections between the luminaire insulated
conductors and the branch circuit insulated conductors can be inspected without disconnecting any
part of the wiring unless the connection employs a plug and receptacle.
2) Luminaires weighing more than 4.5 kg shall be installed so that the branch circuit wiring
connections and the bonding connections will be accessible for inspection without removing the
luminaire supports.
3) Branch circuit insulated conductors within 75 mm of a ballast within the ballast compartment shall
have a maximum allowable insulated conductor temperature of not less than 90 °C.
4) The connection of branch circuit insulated conductors exceeding 150 volts-to-ground to the
conductors of each luminaire utilizing double-ended lamps connected to a ballast or driver shall be
made by
a) means of mated separable conductor connectors that will safely disconnect all conductors of
the luminaire from branch circuit conductors simultaneously, when the conductor connectors
are separated;

b) connecting the plug of a luminaire equipped with a power supply cord into a receptacle;

c) inserting the female connector of a cord set into a luminaire equipped with an inlet; or

d) permanently connecting the insulated branch circuit conductors to the terminals of a
luminaire equipped with disconnecting means that will open simultaneously all conductors
supplying the ballast(s) or driver(s) when access to the ballast or driver compartment is made.
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30-310 Luminaire as a raceway
1) Insulated branch circuit conductors run through a luminaire shall be contained in a raceway that is
an integral part of the luminaire and that meets the requirements for a surface raceway, except
that the insulated conductors of a 2-wire, 3-wire, or 4-wire branch circuit supplying the luminaires
shall be permitted to be carried through luminaires marked as suitable for continuous row
mounting.
2) Ballasts located within the luminaires referred to in Subrule 1) shall be deemed to be sources of
heat and the conductors supplying the luminaires shall
a) have a voltage rating not less than 600 V;
b) have an insulation temperature rating not less than 90 °C; and
c) be either
i) atype selected in accordance with Rule 12-102 3) as being suitable for use in raceways;
or
ii) Type GTF, REW, TEW, TBS, SIS, SEW-2, or SEWF-2 equipment wire installed in a raceway,
provided the insulated conductors are not smaller than No. 14 AWG and do not extend
beyond the luminaires through raceways more than 2 m long.
3) Notwithstanding Subrule 2), non-metallic-sheathed cable shall be permitted to be used for
supplying the luminaires, provided that it has a temperature rating of 90 °C.

30-312 Combustible shades and enclosures (see Appendix G)
Every luminaire having a combustible shade or enclosure shall be installed to provide an adequate air
space between the lamps and the combustible shade or enclosure.

30-314 Minimum height of low luminaires (see Appendix G)

1) Where arigid luminaire is located at a height of less than 2.1 m above the floor and is readily
accessible, the luminaire shall be protected from mechanical damage by a guard or by location.

2) Ashort flexible drop light or luminaire shall be permitted to be used in place of the rigid luminaire
in Subrule 1).

30-316 Luminaires exposed to flying objects

Where luminaires are installed in gymnasiums or similar locations where the lamps are normally
exposed to damage from flying objects, the lamp shall be guarded by one of the following means:
a) metal reflectors that effectively protect the lamps;

b) metal screens; or

c) enclosures of armoured glass or suitable plastic material.

30-318 Luminaires in damp or wet locations

1) Luminaires installed in damp or wet locations shall be marked for use in such locations.

2) Luminaires suitable for use in wet locations shall be permitted to be used in damp locations as
well.

30-320 Lighting equipment in damp locations or near grounded metal
1) Where luminaires are installed in damp locations or within 2.5 m vertically or 1.5 m horizontally of
laundry tubs, plumbing fixtures, steam pipes, or other grounded metal work or grounded surfaces,
the luminaires shall be controlled by a wall switch, except as permitted in Subrule 2).
2) Outlet-box-type luminaires marked for use in damp locations and luminaires marked for use in wet
locations, with an integral switch, shall be permitted to be installed under the conditions of
Subrule 1).
3) Switches (including wall switches) controlling luminaires covered by Subrules 1) and 2) shall be
located
a) notlessthan 1 m from a bathtub or shower stall (this distance being measured horizontally
between the switch and the bathtub or shower stall, without piercing a wall, partition, or
similar obstacle); or

b) not less than 500 mm from a bathtub or shower stall and be protected by a ground fault
circuit interrupter of the Class A type.

March 2024 © 2024 Canadian Standards Association 248



Section 30
CSA C22.1:24 Installation of lighting equipment

30-322 Totally enclosed gasketted luminaires
Incandescent totally enclosed gasketted luminaires, unless marked as suitable for the purpose, shall not
be mounted on a combustible ceiling.

30-324 Installation of arc lamp luminaires

1) Outdoor arc lamp luminaires, attached to a building and supplied from the interior installation,
shall be suspended at least 2.5 m above ground level.

2) Indoor arc lamp luminaires shall be hung out of reach or shall be protected from mechanical
damage.

Wiring of lighting equipment
30-400 Wiring of luminaires
All electrical wiring on or within a luminaire shall be
a) neatly arranged without excess wiring;
b) not exposed to mechanical damage; and
c) arranged so that it is not subjected to temperatures above those for which it is rated.

30-402 Colour coding

Notwithstanding the requirements of Sections 0, 4, and 10 with regard to the colours used for
distinguishing and identifying insulated conductors, a continuous-coloured tracer in the braid of an
individual braided insulated conductor shall be permitted for the supply insulated conductors of a
luminaire, the colour of the tracer being black, white, and green for the ungrounded, identified, and
bonding conductors respectively.

30-404 Conductor insulation
Luminaires shall be connected with conductors at least No. 18 AWG, having insulation suitable for the
voltage and temperatures to which the conductors may be subjected.

30-406 Arrangement of exposed wiring on suspended luminaires
All exposed wiring shall be arranged so that neither the suspension means nor the weight of the
luminaire places tension on the wiring or on the connections.

30-408 Wiring of ceiling outlet boxes

1) Branch circuit conductors having insulation suitable for 90 °C shall be used for connection of ceiling
outlet boxes on which a luminaire is mounted, except for boxes in wet locations where Type NMW
or NMWU cables are used.

2) For the purposes of compliance with this Rule, the ampacity of 90 °C insulated conductors shall be
limited to the ampacity of 60 °C insulated conductors.

30-410 Wiring of show window luminaires

1) Where show window luminaires are closely spaced, they shall be permitted to be connected to an
insulated conductor suitable for the purpose selected in accordance with Rule 12-402 1), with a
temperature rating of not less than 125 °C.

2) The connection of show window luminaires to the insulated circuit conductors shall be in a junction
box.

3) The junction box shall be maintained at a sufficient distance from the luminaire to ensure that the
insulated circuit conductors are not subjected to temperatures in excess of their rating.

30-412 Tap connection conductors

No. 14 AWG copper tap connection insulated conductors shall be permitted for a single luminaire, and

for luminaires mounted in a continuous row as specified in Rule 30-310 1), on a branch circuit protected

by an overcurrent device rated or set at 20 A, provided that the tap connection insulated conductors

a) have an ampacity not less than the rating of the single luminaire or the luminaires mounted in a
continuous row as specified in Rule 30-310 1); and

b) do not exceed 7.5 m in length.
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30-500 — Reserved for future use.

Lampholders

30-600 Connections to lampholders
The identified insulated conductor, if present, shall be connected to the lampholder screwshell.

30-602 Switched lampholders used on unidentified circuits

Where lampholders of the switched type are used on unidentified 2-wire circuits tapped from the
ungrounded conductors of multi-wire circuits, the switching devices of the lampholders shall disconnect
both conductors of the circuit simultaneously.

30-604 Luminaires with pull-type switch mechanisms

On luminaires employing pull-type switch mechanisms, the operating means shall be

a) cords made of insulating materials;

b) cords made of insulating materials or chains with links made of insulating material, connected to
metal chains as close as possible to where the chains emerge from the enclosure; or

c¢) metal chains without insulating links, provided that the lampholder does not require insulating
links.

30-606 Lampholders in wet or damp locations
Where lampholders are installed in wet or damp locations, they shall be of the weatherproof type.

30-608 Pendant lampholders

1) Where pendant lampholders having permanently attached leads are used with other than festoon
wiring, they shall be hung from separate stranded thermoset- or thermoplastic-insulated pendant
cables that are connected directly to the circuit conductors but supported independently of them.

2) Where the pendant cables supply mogul or medium-base screwshell lampholders, they shall be not
smaller than No. 14 AWG.

3) Where the pendant cables supply intermediate or candelabra-base lampholders other than
Christmas-tree and decorative lighting outfits, the conductors shall be not smaller than
No. 18 AWG.

4) Where the pendant cables are longer than 900 mm, they shall be twisted together.

Electric-discharge lighting systems operating at 1000 V or less

30-700 Rules for discharge lighting systems 1000 V or less
Rules 30-702 to 30-712 apply to electrical equipment used with electric-discharge lighting systems
operating at 1000 V or less.

30-702 Oil-filled transformers
Transformers of the oil-filled type shall not be used.

30-704 DC equipment
Luminaires shall not be installed on a dc circuit unless they are equipped with auxiliary equipment and
resistors designed for dc operation, and the luminaires are so marked.

30-706 Voltages — Dwelling units

Where equipment has an open-circuit voltage of more than 300 V, it shall not be installed in dwelling
units unless the equipment is designed so that no live parts are exposed during the insertion or removal
of lamps.

30-708 Auxiliary equipment
1) Reactors, capacitors, resistors, and other auxiliary equipment shall be
a) enclosed within the luminaire;
b) enclosed within an accessible, permanently installed, metal cabinet where remote from the
luminaire; or
c) of atype suitable for use without an additional enclosure.
2) Adequate provision shall be made for the dissipation of heat from enclosed auxiliary equipment
and the insulated conductors supplying the auxiliary equipment.
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3) The metal cabinet, if not part of the luminaire, shall be installed as close as possible to the
luminaire.

4) Where display cases are not permanently installed, no part of a secondary circuit shall be included
in more than one case.

30-710 Control (see Appendix B)
1) The luminaires and lamp installations shall be controlled by a switch, circuit breaker, or contactor.
2)  Where a switch is used, it shall
a) be marked for the control of electric lighting systems operating at 1000 V or less;
b) have a current rating not less than twice the current rating of the lamps or transformers;
c¢) be a manually operated general-use ac switch complying with Rule 14-510; or
d) be a manually operated general-use 347 V ac switch complying with Rule 14-512.
3) Where a circuit breaker is used,
a) it shall comply with the requirements of Rule 14-104; and
b) in the case of 15 A and 20 A branch circuits at 347 V and less supplying fluorescent luminaires,
the circuit breaker shall be suitable for such switching duty and shall be marked “SWD”.
4) Where a contactor is used, it shall
a) be marked for the control of electric lighting systems operating at 1000 V or less; or
b) have a current rating of not less than twice the current rating of the lamps or transformers.

30-712 Branch circuit capacity

Where lighting branch circuits supply luminaires employing ballasts, transformers, or auto-transformers,
the load on the branch circuits shall be computed on the basis of the total amperes of the units and not
on the watts of the lamps.

Electric-discharge lighting systems operating at more than 1000 V

30-800 Rules for discharge lighting systems — More than 1000 V
Rules 30-802 to 30-822 apply to electrical equipment used with electric-discharge lighting systems
operating at more than 1000 V.

30-802 Voltages — Dwelling units
Where equipment has an open-circuit voltage of more than 1000 V, it shall not be installed in dwelling
units.

30-804 Control (see Appendix B)
1) The luminaires and lamp installations shall be controlled singly or in groups by an externally
operated switch or circuit breaker that opens all ungrounded branch circuit conductors.
2) The switch or circuit breaker shall
a) be installed within sight of the luminaires or lamps; or
b) be provided with a means for locking it in the open position.
3) The switch shall
a) be marked for the control of electric lighting systems operating at more than 1000 V;
b) have a current rating of not less than twice the current rating of the transformer or
transformers controlled by it;
c) be a manually operated general-use ac switch complying with Rule 14-510; or
d) be a manually operated general-use 347 V ac switch complying with Rule 14-512.
4) The circuit breaker shall comply with the requirements of Rule 14-104.

30-806 Transformer rating

1) Every transformer and ballast shall have a secondary open-circuit voltage of not more than
15 000 V, except that every transformer and ballast of the open core-and-coil type shall have a
secondary open-circuit voltage of not more than 7500 V.

2) The secondary current rating shall be not more than 240 mA, except that where the secondary
open-circuit voltage exceeds 7500 V, the secondary current rating shall be not more than 120 mA.
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30-808 Liquid-filled transformers

Transformers of the liquid-filled type shall not be used unless they are filled with a non-flammable

liquid.

30-810 Transformers — Secondary connection

1) The high-voltage windings of transformers operating at more than 1000 V shall not be connected in
series or in parallel, but where each of two transformers has one end of its high-voltage winding
grounded and connected to the enclosure, the high-voltage windings shall be permitted to be
connected in series to form the equivalent of a midpoint-grounded transformer.

2) The grounded end of each high-voltage winding shall be connected by an insulated stranded
copper conductor not smaller than No. 14 AWG.

30-812 Location of transformers

1) Transformers operating at more than 1000 V shall be accessible for servicing or replacement.

2) The transformers shall be installed as near to the lamps as practicable.

3) The transformers shall be located so that adjacent combustible materials are not subjected to
temperatures in excess of 90 °C.

30-814 Wiring method

1) The secondary cables shall be luminous-tube-sign cable rated for the voltage of the circuit.

2) Not more than a total of 6 m of cable shall be run in a metal raceway from a transformer.

3) Not more than a total of 16 m of cable shall be run in a non-metallic raceway from a transformer.
4) The cables shall be installed in conformance with Section 34.

30-816 Transformer loading
Where the lamps are connected to a transformer, their lengths and characteristics shall not be such as
to cause a condition of continuous overvoltage on the transformer.

30-818 Lamp supports
1) Lamps operating at more than 1000 V shall be supported in the manner required by Section 34.
2) The lamps shall not be installed where they are exposed to mechanical damage.

30-820 Lamp terminals and lampholders

1) Parts that must be removed for lamp replacement shall be hinged or fastened in a secure manner.

2) Lamp terminals and lampholders shall be designed so that the tubing can be replaced with the
minimum exposure of bare live parts during re-lamping.

3) The designs referred to in Subrule 2) need not afford protection against “space discharge” shocks
as tubes are replaced by trained maintenance staff.

30-822 Marking (see Appendix M)

Every luminaire and every secondary circuit of tubing having an open-circuit voltage of more than

1000 V shall be clearly and legibly marked in letters and figures not less than 25 mm high with the

words “CAUTION...V”, the rated open-circuit voltage being inserted in figures in the space between the
words.

Recessed luminaires (see Appendix G)

30-900 General
Rules 30-900 to 30-912 apply to the installation of luminaires recessed in cavities in ceilings or walls.

30-902 Spacings for Non-IC type luminaires

Except as provided for in Rules 30-904 and 30-908, the recessed portion of every recessed luminaire
marked “Type Non-IC” shall be at least 13 mm from combustible material at every point other than the
point of support, and thermal insulation shall not be installed closer than 76 mm to the luminaire.

30-904 Spacings for Non-IC — Marked spacings type luminaires

The recessed portion of every recessed luminaire marked “Type Non-IC, marked spacings” shall be
installed to maintain a minimum spacing from thermal insulation and combustible material at every
point other than the point of support in accordance with the manufacturer’s spacings marked on the
luminaire.
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30-906 Luminaires designed for thermal insulation contact
The recessed portion of every recessed luminaire marked “Type IC” or “Type IC, inherently protected”
shall be permitted to be in contact with combustible material or blanketed with thermal insulation.

30-908 Luminaires designed for non-combustible surfaces contact only
A recessed luminaire marked as suitable for installation on a non-combustible surface shall be installed
only on a non-combustible material.

30-910 Wiring of recessed luminaires (see Appendix B)

1) The temperature rating of insulation of conductors other than branch circuit conductors used to
connect recessed luminaires shall comply with the conductor temperature rating marked on the
luminaire.

2) The temperature rating of insulation of the branch circuit conductors run directly to the luminaire
shall be in compliance with the insulated conductor temperature rating marked on the luminaire.

3) Tap connection insulated conductors shall be installed in a raceway extending at least 450 mm but
not more than 2 m from the luminaire and terminated in an outlet box conforming to Subrule 4).

4) The outlet box referred to in Subrule 3) shall be
a) accessible as required by Rule 12-3014;

b) located not less than 30 cm from the luminaire; and
c) located within 35 cm from an opening intended for access.

5) Where access to the outlet box referred to in Subrule 4) is through the opening for mounting the
luminaire, this opening shall not be less than a circle of 180 cm?, with no dimension less than
15 cm.

6) Where the luminaire opening referred to in Subrule 5) is smaller than 15 cm in any direction,
access to the outlet box referred to in Subrule 4) shall be through some other opening not less
than a square or rectangle of 400 cm2, with no dimension less than 20 cm.

7) A supply connection box that is an integral part of the luminaire shall
a) be accessible in accordance with Rule 12-3014; and
b) if access is through the opening for mounting the luminaire, meet the following requirements:

i)  the electrical components of the luminaire shall be capable of being extracted through
the opening for service, and the components shall include ballasts, transformers, thermal
protectors, and conductor connections in the supply connection box; and

ii) the cover of the supply connection box shall be capable of removal by hand tool, held
below the ceiling.

8) A supply connection box that is an integral part of the luminaire shall not have insulated branch
circuit conductors pass directly through the junction box unless the luminaire is marked as suitable
for the purpose.

30-912 Wiring of recessed fluorescent luminaires
Where a recessed fluorescent luminaire is installed in a suspended ceiling that creates a plenum or
hollow space, wiring to the luminaire shall not be required to be in accordance with Rule 12-010 3),
provided that
a) the luminaire is supplied by a flexible cord not exceeding 3 m in length and terminated with an
attachment plug;
b) the flexible cord is rated for at least 90 °C; and
c) the flexible cord is selected in accordance with Rule 12-402 1) for
i)  hard usage where the supply voltage does not exceed 300 V; and
ii) extra-hard usage where the supply voltage does not exceed 750 V.

Permanent outdoor floodlighting installations

30-1000 General (see Appendix B)

1) Rules 30-1002 to 30-1030 apply to permanent outdoor installations of floodlights that are mounted
on poles or towers.

2) These Rules are based on the understanding that authorized persons may replace lamps but all
other maintenance will be done by qualified persons.
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3) Rules 30-1002 to 30-1118 cover only that portion of the installation that is outside the buildings.

30-1002 Service equipment

1) Service equipment shall comply with Section 6 for low-voltage installations, and with Section 36 for
high-voltage installations.

2) Where indoor equipment is installed outdoors, it shall be installed in a weatherproof enclosure.

30-1004 Wiring methods — Underground
1) Wiring underground shall be run
a) inrigid steel or rigid aluminum conduit;
b) in non-metallic underground conduit;
c) as mineral-insulated cable, aluminum-sheathed cable, or copper-sheathed cable; or
d) as cable suitable for direct earth burial as selected in accordance with Rule 12-102 3) or,
where a deviation has been allowed in accordance with Rule 2-030, for service entrance below
ground as selected in accordance with Rule 12-102 3).
2) Insulated conductors in conduit shall be of types selected in accordance with Rule 12-102 3) as
being suitable for use in wet locations.
3) Cables buried directly in the earth shall be installed in accordance with Rule 12-012.
4) Suitable corrosion-resistant protection shall be provided for aluminum conduit, and for aluminum-
sheathed cable, copper-sheathed cable, and also for mineral-insulated cable if used where
materials coming in contact with the cable may have a deteriorating effect on the sheath.

30-1006 Wiring methods on poles

1) A disconnecting means shall be provided for all electrical equipment on the pole, and each pole
shall be provided with a prominent sign warning against climbing the pole if the disconnecting
means is not in the open position unless all conductors and live parts other than those used for
pole-top wiring are guarded against accidental contact in one of the following ways:

a) the insulated conductors are run in rigid or flexible metal conduit, as mineral-insulated cable,
or up the centre of steel, aluminum, or hollow concrete poles;

b) the insulated conductors, cables, and live parts are kept at least 1 m from the climbing ladder
or climbing steps; or

c) barriers are provided between insulated conductors or live parts, or both, and the climbing
ladder to reduce the likelihood of contact by the climber.

2) Insulated conductors and cables run up the centre of poles shall be supported to prevent damage
to the insulated conductors or cables inside the pole and to prevent undue strain on the insulated
conductors or cables where they leave the pole.

3) Where vertical insulated conductors, cables, and grounding conductors are within 2.5 m of
locations accessible to unauthorized persons, they shall be provided with a covering that gives
mechanical protection.

4) On wood poles, for grounding conductors from lightning arresters, the protective covering specified
in Subrule 3) shall be of wood moulding or other insulating material giving equivalent protection.

30-1008 Disconnecting means at individual poles

Notwithstanding Rule 14-402, a disconnecting means shall not be required adjacent to an in-line

fuseholder used at individual poles, provided that

a) the fuseholder is of the weatherproof type having load-breaking capability;

b) the maximum number of fuseholders at any one pole is two on a single-phase system and three on
a three-phase system;

c) the fuseholder is of a design and is connected such that any exposed fuse parts are retained by the
load side portion of the fuseholder when it is open; and

d) theload is connected between the live insulated conductor and the identified insulated conductor.

30-1010 Overcurrent protection of pole-top branch circuits
Notwithstanding Rule 30-104, pole-top branch circuits shall be permitted to have overcurrent
protection rated or set at no more than 100 A.
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30-1012 Pole-top branch circuit wiring
Pole-top branch circuit wiring, exclusive of leads provided with the floodlights to which they are
connected, shall be run
a) as lead-sheathed cable or rubber- or thermoplastic-insulated moisture-resistant types of insulated
conductors installed in rigid conduit;
b) as mineral-insulated cable, aluminum-sheathed cable, or copper-sheathed cable; or
c¢) where a deviation has been allowed in accordance with Rule 2-030, as insulated or uninsulated
exposed wiring, provided that
i)  the wiring is supported on suitable insulators;
ii) the wiring is controlled by a switch that can be locked in the OFF position; and
iii) the pole is provided with a prominent sign warning against climbing it unless the switch is off.

30-1014 Joints

1) Open taps and joints shall be permitted to be made in pole-top exposed wiring, provided that the
joint or tap is given insulation equivalent to that on the conductors joined.

2) There shall be no joints or splices concealed within conduit.

30-1016 Location of transformers

Transformers shall comply with the following:

a) if mounted on floodlight poles, all live parts shall be guarded as required by Rule 30-1006;

b) if mounted on poles, the bottom of the transformer shall be at least 5 m above locations accessible
to unauthorized persons; and

c) if located on platforms on the ground, the transformers shall be completely enclosed to prevent
access by unauthorized persons or they shall be surrounded by a protecting fence that shall comply
with the requirements of Rules 26-300 to 26-324.

30-1018 Overcurrent protection of transformers
Overcurrent protection of transformers shall be in accordance with Section 26.

30-1020 Switching of floodlights

Switches controlling floodlights shall comply with the following:

a) aswitch on the primary side of a transformer shall be capable of making and interrupting the full
load on the transformer;

b) switches controlling floodlights from the secondary side of a transformer shall have a current rating
not less than 125% of the current requirements of the floodlights controlled;

c) switches shall, either by remote operation or by proper guarding, be capable of being operated
without exposing the operator to danger of contact with live parts; and

d) switches shall be capable of being locked in the OFF position.

30-1022 Grounding of circuits (see Appendix B)

1) Circuits supplying permanent outdoor floodlights shall be supplied from a solidly grounded system.

2) Notwithstanding Subrule 1), circuits operating at voltages above 300 V between conductors shall
be permitted to be supplied from an ungrounded or impedance grounded system.

3) If the system referred to in Subrule 1) is separately derived, the grounded circuit conductor shall be
permitted to be grounded by a system bonding jumper that is connected to the bonding conductor
included in the primary supply.

30-1024 Bonding of non-current-carrying metal parts (see Appendix B)

1) All exposed non-current-carrying metal parts of electrical equipment and exposed metal parts of
non-electrical equipment within 2.5 m of finished grade or at locations where unauthorized
persons may stand shall be bonded to ground by a separate bonding conductor sized in accordance
with Rule 10-616.

2) Except for isolated metal parts, such as crossarm braces, bolts, insulator pins, and the like, all
exposed non-current-carrying metal parts of electrical equipment at the pole top shall be bonded
together and, if within reach of any grounded metal, shall be bonded to ground.

30-1026 Material for grounding and bonding conductors
Grounding and bonding conductors shall be of the material specified in Rules 10-112 and 10-610.
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30-1028 Installation of lightning arresters
Where lightning arresters are installed, a common grounding conductor and common electrode shall be
permitted to be used for grounding primary and secondary neutrals and lightning arresters.

30-1030 Climbing steps

Where it is necessary to climb the pole to replace lamps, permanent climbing steps shall be provided
and the lowest permanent step shall be not less than 3.7 m above locations accessible to unauthorized
persons.

Exposed wiring for permanent outdoor lighting

30-1100 General

Rules 30-1102 to 30-1118 apply to exposed wiring for permanent outdoor lighting other than
floodlighting, where the circuits are run between buildings, between poles, or between buildings and
poles.

30-1102 Conductors

Insulated conductors shall be stranded copper not less than No. 12 AWG, and shall be

a) of a type suitable for exposed wiring where exposed to the weather, in accordance with
Rule 12-102 3);

b) of the rubber-insulated type suitable for exposed wiring where exposed to the weather, in
accordance with Rule 12-102 3), when lampholders of a type that punctures the insulation and
makes contact with the conductors are used; or

c) of the moisture-resistant rubber-insulated type suitable for exposed wiring where exposed to the
weather, in accordance with Rule 12-102 3), if cabled together and used with messenger cables.

30-1104 Use of insulators

1) Insulated conductors shall be securely attached to insulators at each end of the run if a messenger
is not used and at intermediate points of support if there are any.

2) Insulators at the ends of runs shall be of the strain type unless the conductors are supported by
messenger cables.

3) Split knobs shall not be used.

30-1106 Height of conductors

Insulated conductors and cables supplying lamps in parking lots, used car lots, drive-in establishments,
and similar commercial areas shall be maintained such that the insulated conductors or cables
themselves, or the bottom of a lamp fed from the conductors or cables, whichever is lower, shall have a
clearance of not less than 4 m above grade at any point in a run except that, where a driveway or
thoroughfare exists, this clearance shall be not less than 5 m.

30-1108 Spacing from combustible material

Insulated conductors and lampholders shall be maintained at a distance not less than 1 m from any
combustible material, except for branch circuit insulated conductors at the point of connection to
buildings or poles.

30-1110 Spacing of conductors

Insulated conductors shall be separated at least 300 mm from each other by means of insulating
spacers at intervals of not more than 4.5 m unless the insulated conductors are secured to and
supported by messenger cables.

30-1112 Lampholders
1) Lampholders shall be of weatherproof types.
2) Lampholders shall be of types having either
a) permanently attached leads; or
b) terminals of a type that puncture the insulation and make contact with the conductors.
3) Lampholders having permanently attached leads shall have the connections to the circuit
conductors staggered where a cable is used.
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30-1114 Protection of lampholders

Notwithstanding Rule 30-104, lampholders shall be permitted to be connected to branch circuits
protected by overcurrent devices rated or set at not more than 30 A, provided that the lampholders are
a) forincandescent lamps;

b) of the unswitched type; and

c) rated not less than 660 W.

30-1116 Use of messenger cables

1) Messenger cables shall be used to support the insulated conductors
a) if lampholders having permanently attached leads are used, and the span exceeds 12 m; and
b) in all cases where lampholders having terminals that puncture the insulation are used.

2) Messenger cable shall be installed in accordance with Rule 12-320.

30-1118 Branch circuit loading and protection
Branch circuits shall be protected by overcurrent devices rated at not more than 30 A.

Extra-low-voltage lighting systems

30-1200 Rules for extra-low-voltage lighting systems
Rules 30-1202 to 30-1208 apply to extra-low-voltage lighting systems.

30-1202 Sources of supply

1) Extra-low-voltage lighting systems shall be supplied from branch circuits operating at not more
than 150 volts-to-ground.

2) The extra-low-voltage portion of the system shall be supplied from the secondary of an isolating
transformer having no direct electrical connection between the primary and secondary windings.

3) The extra-low-voltage portion of the system shall not be grounded.

30-1204 Installation of landscape lighting systems

1) Flexible cord shall be permitted to be used on the secondary side of the transformer and be
permitted to be secured to structural members and run through holes.

2) Electrical connections shall be permitted to be made without an enclosure where not exposed to
mechanical damage.

30-1206 Installation of cable lighting systems

1) Cable lighting systems shall be permitted only in dry locations.

2) Cable lighting systems shall not be installed in bathrooms.

3) Cables for extra-low-voltage circuits shall be rigidly supported.

4) Cables shall not be installed in contact with combustible materials and not run through walls,
ceilings, floors, or partitions.

5) Bare conductors shall not be installed less than 2.2 m from the floor.

30-1208 Installation of cabinet and undercabinet lighting systems

1) Notwithstanding Rule 12-402 3), flexible cords on the secondary side of the power supply shall be
permitted to be secured to structural members of cabinets and run through cabinet holes.

2) Electrical connections shall be permitted to be made without an enclosure where they are not
exposed to mechanical damage.
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Section 32 — Fire alarm systems, smoke alarms, carbon
monoxide alarms, and fire pumps
(See Appendix G)
32-000 Scope (see Appendix B)
1) This Section applies to the installation of electrical local fire alarm systems, permanently connected
smoke alarms, carbon monoxide alarms, and fire pumps required by the National Building Code of

Canada.
2) This Section supplements or amends the general requirements of this Code.

Fire alarm systems

32-100 Insulated conductors and cables

1) Except as provided by Subrule 2), insulated conductors shall be of copper and shall have an
ampacity adequate to carry the maximum current that can be provided by the circuit.

2) Optical fiber cables shall be permitted for use in data communication links between control units
and transponders of a fire alarm system as described in CAN/ULC-S524.

3) Stranded insulated conductors with more than 7 strands shall be bunch-tinned or terminated in
compression connectors.

4) Conductors shall have an insulation rating not less than 300 V and shall be not smaller than
a) No. 16 AWG for individual insulated conductors pulled into raceways;

b) No. 19 AWG for individual insulated conductors laid in raceways;
c) No. 19 AWG for an integral assembly of two or more insulated conductors; and
d) No. 22 AWG for an integral assembly of four or more insulated conductors.

5) Insulated conductors and cables shall be suitable for the purpose and of the type selected in
accordance with Rule 12-102 3), except that individual insulated conductors smaller than No. 14
AWG copper installed in a raceway shall be equipment wire of the type selected in accordance with
Rule 12-122 1).

32-102 Wiring method

1) Allinsulated conductors of a fire alarm system shall be
a) installed in metal raceway of the totally enclosed type;

b) incorporated in a cable having a metal armour or sheath;

c) installed in rigid non-metallic conduit; or

d) installed in electrical non-metallic tubing, where embedded in at least 50 mm of masonry or
poured concrete.

2) Notwithstanding Subrule 1), insulated conductors installed in buildings of combustible construction
in accordance with the Rules of Section 12 shall be permitted to be
a) non-metallic-sheathed cable;

b) fire alarm and signal cable; or
c) installed in a totally enclosed non-metallic raceway.

3) The insulated conductors shall be installed to be entirely independent of all other wiring and shall
not enter a raceway, box, or enclosure occupied by other wiring, except as may be necessary for
connection to
a) the point of supply;

b) asignal;
c) an ancillary device; or
d) acommunication circuit.

4) All wiring of a communication system connected to a fire alarm system to extend the fire alarm
system beyond the building shall conform to the applicable Rules of Section 60.

5) All insulated conductors contained in the same raceway or cable shall be insulated for the highest
voltage in the raceway or cable.
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32-104 Equipment bonding

1) Exposed non-current-carrying metal parts of electrical equipment, including outlet boxes,
conductor enclosures, raceways, and cabinets, shall be bonded to ground in accordance with
Section 10.

2) Where a non-metallic wiring system is used, a bonding conductor shall be incorporated in each
cable and shall be sized in accordance with Rule 10-616.

32-106 Electrical supervision
Wiring to dual terminals and dual splice leads shall be independently terminated to each terminal or
splice lead.

32-108 Power supply

1) The power supply to a fire alarm system shall be provided by a separate circuit.

2) Notwithstanding Subrule 1), where a fire alarm system includes more than one control unit or
transponder, the power supply to each control unit or transponder shall be permitted to be
provided by a separate branch circuit.

3) Overcurrent devices and disconnecting means for the separate circuit supplying a fire alarm system
shall be clearly identified as the fire alarm power supply in a permanent, conspicuous, and legible
manner, and the disconnecting means shall be coloured red and be lockable in the ON position.

Smoke alarms and carbon monoxide alarms

32-200 Installation of smoke alarms and carbon monoxide alarms in dwelling units (see

Appendices B and G)

1) The following requirements shall apply to the installation of permanently connected smoke alarms
and carbon monoxide alarms in dwelling units:

a) smoke alarms and carbon monoxide alarms shall be supplied from a lighting circuit, or from a
circuit that supplies a mix of lighting and receptacles;

b) smoke alarms, carbon monoxide alarms, or a device that is a combination of a smoke alarm
and a carbon monoxide alarm shall not be installed where the circuit is protected by a ground
fault circuit interrupter or an arc-fault circuit interrupter;

c) there shall be no disconnecting means between the smoke alarm or the carbon monoxide
alarm and the overcurrent device for the branch circuit; and

d) the wiring method for smoke alarms and carbon monoxide alarms, including any
interconnection of units and their associated equipment, shall be in accordance with
Section 12.

2) Notwithstanding Subrule 1) b), where a smoke alarm, carbon monoxide alarm, or a device that is a
combination of a smoke alarm and a carbon monoxide alarm has an integral battery as a secondary
supply source, such an alarm or device shall be permitted to be connected to a circuit protected by
a ground fault circuit interrupter or an arc-fault circuit interrupter.

Fire pumps
32-300 Insulated conductors (see Appendices B and G)
Insulated conductors from the emergency power source to a fire pump shall
a) have an ampacity not less than
i)  125% of the full load current rating of the motor, where an individual motor is provided with
the fire pump; and
ii) 125% of the sum of the full load currents of the fire pump, jockey pump, and the fire pump
auxiliary loads, where two or more motors are provided with the fire pump; and
b) be protected against fire exposure to provide continued operation in compliance with the National
Building Code of Canada.

32-302 Wiring method (see Appendices B and G)
All insulated conductors to fire pump equipment shall be
a) installed in metal raceways of the totally enclosed type;
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b) incorporated in a cable, having a metal armour or sheath, of a type selected in accordance with
Rule 12-102 3);

c) installed in rigid non-metallic conduit where embedded in at least 50 mm of masonry or poured
concrete or installed underground; or

d) installed in electrical non-metallic tubing where embedded in at least 50 mm of masonry or poured
concrete.

32-304 Service box for fire pumps (see Appendix G)

1) A separate service box conforming to Rule 32-306 shall be permitted for fire pump equipment.

2) Notwithstanding Rule 6-102 2), a service box for fire pump equipment shall be permitted to be
located remote from other service boxes.

32-306 Disconnecting means and overcurrent protection (see Appendices B and G)

1) No device capable of interrupting the fire pump circuit, other than a circuit breaker labelled in a
conspicuous, legible, and permanent manner identifying it as the fire pump disconnecting means,
shall be placed between
a) the service box from the normal power supply and a fire pump controller; or
b) the main circuit breaker of the emergency generator and a fire pump transfer switch.

2) The circuit breaker referred to in Subrule 1) shall be lockable in the closed position.

3) The circuit breaker referred to in Subrule 1) shall be permitted to be used in the separate service
box described in Rule 32-304.

4) The overcurrent protective device of the circuit breaker described in Subrule 1) a) shall be set or
rated to carry indefinitely the locked rotor current of the fire pump.

5) The overcurrent protective device of the circuit breaker described in Subrule 1) b) shall be set or
rated at a value not less than the overcurrent protection provided integral with the fire pump
transfer switch.

6) Notwithstanding Subrule 1) b), where the circuit breaker is installed in an emergency supply feeder
between the emergency generator and the fire pump transfer switch, the feeder shall be permitted
to bypass the generator main circuit breaker and be connected directly to the emergency
generator.

32-308 Transfer switch (see Appendices B and G)
1) Where an on-site electrical transfer switch is used to provide emergency power supply to fire
pump equipment, such a transfer switch shall be
a) provided solely for the fire pump;
b) located in a barriered compartment of the fire pump controller, or in a separate enclosure
adjacent to the controller;
c) labelled in a conspicuous, legible, and permanent manner identifying it as the fire pump
power transfer switch; and
d) suitable for fire pump service and so marked.
2) Where more than one fire pump is provided with emergency power as described in Subrule 1), a
separate transfer switch shall be provided for each fire pump.

32-310 Overload and overheating protection (see Appendix G)

The branch circuit conductors and control conductors or equipment of a fire pump shall not require
overload or overheating protection and shall be permitted to be protected by the motor branch circuit
overcurrent device(s).

32-312 Ground fault protection (see Appendices B and G)
Ground fault protection shall not be installed in a fire pump circuit.
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Section 34 — Signs and outline lighting

34-000 Scope
1) This Section applies to signs and outline lighting in which the sources of light are
a) incandescent lamps;
b) fluorescent lamps;
c) high-voltage luminous discharge tubes, commonly known as cold-cathode or neon tubes;
d) high-intensity discharge lamps; and
e) other light-emitting sources, such as LEDs.
2) This Section supplements or amends the general requirements of this Code.

34-002 Special terminology
In this Section, the following definitions shall apply:

GTO sleeving — a flexible polymeric sleeve intended to enclose luminous tube sign GTO cable operating
at not more than 7500 volts-to-ground and intended to be installed within a raceway.

Neon supply — a transformer or electronic power supply intended to operate high-voltage luminous
discharge tubing.

Sign — an assembly consisting of electrical parts designed to attract attention by illumination,
animation, or other electrical means, singly or in combination.

General requirements

34-100 Disconnecting means

1) Each sign and outline lighting system installation, other than the portable type, shall be provided
with a disconnecting means that shall
a) open all ungrounded conductors;
b) be suitable for conditions of installation such as exposure to weather; and
c) be integral with the sign or outline lighting, or be located within sight and within 9 m of the

sign or outline lighting installation.

2) Notwithstanding Subrule 1) c), the disconnecting means shall be permitted to be located out of the
line of sight or more than 9 m from the sign, provided that the disconnecting means is capable of
being locked in the open position.

34-102 Rating of disconnecting means and control devices

Switches, flashers, and similar devices controlling neon supplies, transformers, and ballasts shall be
either designed for the purpose or have a current rating not less than twice the current rating of the
neon supply, transformer, or ballasts.

34-104 Thermal protection
Ballasts of the thermally protected type shall be required for all signs and outline lighting that employ
fluorescent lamps, except where the ballasts are of the simple reactance type.

34-106 Location
1) Signs and outline lighting systems shall be located so that
a) any person working on them is not likely to come into contact with overhead conductors;
b) no part of the sign or outline lighting or its support will interfere with normal work operations
performed on electrical and communication utility lines as defined by the utility;
c) no part of the sign or outline lighting or its support is in such proximity to overhead
conductors as to constitute a hazard; and
d) no part of the sign or outline lighting, other than its support, is less than 2.2 m above grade.
2) Notwithstanding Subrule 1) d), free-standing signs, indoor signs, and outline lighting, including
installations in show windows and similar locations, shall be permitted to be mounted with
electrical components less than 2.2 m above grade where mechanical protection is provided to
prevent persons or vehicles from coming into contact with the electrical components of the sign.
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34-108 Supporting means
Poles, masts, standards, or devices designed as mechanical supports or used as electrical raceways shall
be suitable.

34-110 Bonding
1) All conductive non-current-carrying parts of a sign or outline lighting installation, as well as non-
electrical equipment to which the sign is mounted, shall be bonded to ground in accordance with
the requirements of Section 10.
2) Notwithstanding the requirements of Subrule 1), bonding shall not be required for
a) small metal parts not exceeding 50 mm in any direction, not likely to be energized, and spaced
at least 19 mm from neon tubing;
b) metal wire-ties used to secure neon tubing supports; and
c) subassemblies of sign or outline lighting systems supplied by a remote Class 2 power supply
with an output not exceeding 30 V.

34-112 Protection of sign leads
Sign leads that pass through the surfaces or partitions of the sign structure shall be protected by non-
combustible moisture-absorption-resisting bushings.

34-114 Fuseholders and flashers

Fuseholders, flashers, etc., shall form part of an assembly or be enclosed in a suitable electrical
enclosure, and shall be accessible without the necessity of removing obstructions or otherwise
dismantling the sign.

Enclosures

34-200 Enclosures (see Appendix B)
Neon supplies, switches, timers, relays, sequencing units, and other similar devices shall form part of an
assembly or be enclosed in a suitable electrical enclosure.

34-202 Protection of uninsulated parts

Doors or covers accessible to unauthorized persons that give access to uninsulated parts of signs or
outline lighting shall be either provided with interlock switches that, on the opening of the doors or
covers, disconnect the primary circuit, or shall be fastened so that the use of other than ordinary tools
will be necessary to open them.

Neon supplies

34-300 Maximum secondary voltage for neon supplies
The rated secondary open-circuit voltage of a neon supply shall not exceed 15 000 V and shall not
exceed 7500 volts-to-ground.

34-302 Secondary-circuit ground fault protection

Neon supplies other than the following types shall have secondary-circuit ground fault protection:

a) transformers with isolated secondaries and with a maximum open-circuit voltage of 6000 V or less
between any combination of leads or terminals; and

b) transformers with integral porcelain or glass secondary housing for neon tubing and requiring no
field wiring of the secondary circuit.

34-304 Open-type neon supplies
Open-type neon supplies, such as a core-and-coil type transformer, shall be used only in dry locations.

34-306 Neon supplies for damp or wet locations

1) Neon supplies used in damp locations shall be the damp or wet type.

2) Neon supplies used in wet locations shall be the wet type.

3) Neon supplies installed in a sign body, sign enclosure, or separate enclosure shall be the damp or
wet type.

4) Neon supplies installed in a location where protected from direct exposure to water and the
weather by a building structure shall be the damp or wet type.

March 2024 © 2024 Canadian Standards Association 262



Section 34
CSA C22.1:24 Signs and outline lighting

34-308 Neon supply installation

1) Neon supplies shall be installed in locations such that they are accessible and capable of being
removed and replaced.

2) Where that location is in an attic, bulkhead, or similar locations, there shall be an access door not
less than 900 mm x 600 mm and a passageway not less than 900 mm high by 600 mm wide, with a
suitable permanent walkway not less than 300 mm wide extending from the point of entry to each
component.

3) Neon supplies shall be rigidly secured to the enclosure in which they are housed in a manner to
prevent rotation, and the enclosure shall be rigidly secured to structural members.

34-310 Neon supply overcurrent protection

1) Each neon supply shall be protected by an overcurrent device, rated at a maximum of 30 A, except
that two or more neon supplies shall be permitted to be protected by one overcurrent device,
provided that the load does not exceed that prescribed by Rule 8-104.

2) Where additional overcurrent devices for the individual protection of neon supplies in signs are
used, they shall be permitted to be placed either inside or outside the sign structure.

3) Where exposed to the weather, overcurrent devices protecting neon supplies shall be of the
weatherproof type.

34-312 High-voltage output connection
The high-voltage outputs of neon supplies shall not be connected in parallel nor in series with the
output of any other neon supply.

Wiring methods

34-400 High-voltage wiring methods
1) High-voltage cables shall be installed in
a) neon supply enclosures;
b) sign enclosures;
c) flexible metal conduit 16 trade size or larger;
d) flexible non-metallic conduit;
e) rigid conduit; or
f)  except for surface raceways and electrical non-metallic tubing, all other types of raceways.
2) Notwithstanding Rule 12-1302 3) c), high-voltage cables shall be permitted to be installed in liquid-
tight flexible conduit 16 or larger trade size with compatible connectors in the lengths required but
not exceeding that permitted by Rule 34-404.
3) In a midpoint-return connected sign, the cables from the ends of gas-tubes to the neon supply’s
midpoint-return shall be high-voltage cables rated for the maximum voltage in the output circuit.
4) There shall be no sharp bends in high-voltage cables and the bends shall have radii no less than
specified in Table 15.
5) Where high-voltage cables are installed in non-metallic conduit, the separation of the conduit from
conducting or combustible material shall be
a) atleast 38 mm for installations operating at 100 Hz or less; or
b) atleast 44 mm for installations operating at more than 100 Hz.
6) Notwithstanding Subrule 1), where cable used for high-voltage wiring of signs and outline lighting
is exposed, the cable shall be
a) runinside GTO sleeving to a point at least 50 mm inside the raceway (where a raceway is
provided);
b) spaced at least 38 mm from conducting or combustible material for installations operating at
100 Hz or less or at least 44 mm for installations operating at more than 100 Hz; and
¢) not greater than 300 mm in length.
7) Secondary wiring for field wired signs and outline lighting shall be a minimum of No. 18 AWG.
8) Only one high-voltage cable shall be installed in a conduit.
9) Where high-voltage cable enters or leaves conduit in a damp or wet location, the penetration shall
be made watertight.
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34-402 High-voltage cables in show windows and similar locations

Where high-voltage cables used with signs hang freely in the air and are not enclosed in raceways, as in
show windows and similar locations, they shall

a) be enclosed in GTO sleeving;

b) have a separation of at least 38 mm from combustible and conducting material;

c) be located so that they are not susceptible to mechanical damage; and

d) not be used to support any part of the sign.

34-404 Length of high-voltage cable from neon supplies

1) The length of high-voltage cable from the high-voltage terminal of a neon supply to the first neon
tube shall be
a) not more than 6 m when the cable is installed in metal raceway; and
b) not more than 16 m when the cable is installed in non-metallic raceway.

2) All other sections of high-voltage cable in a neon tubing circuit shall be as short as practicable.

34-406 Connections of high-voltage cables
Connections of high-voltage cables to neon tubing shall be inaccessible to unauthorized persons and
made by means of
a) an electrode receptacle; or
b) aconnection to the neon tube in a suitable enclosure, provided that
i)  the insulation of all cables extends not less than 100 mm beyond the raceway for damp or wet
locations; or
ii) the insulation of all cables extends not less than 65 mm beyond the raceway for dry locations.

34-408 Bonding of metal electrode assembly housing and metal parts

1) Flexible metal conduit and liquid-tight flexible metal conduit used to enclose the high-voltage cable
between an electrode receptacle assembly and a neon supply or between one electrode receptacle
assembly and another shall be permitted to serve as the bonding means for the metal electrode
receptacle assembly, provided that the conduit terminates in a connector suitable for ensuring a
secure bonding connection.

2) Where non-metallic conduit is used to enclose high-voltage cables, the bonding conductor required
to bond metal electrode receptacle assemblies, metal parts of a sign, or other metal to which the
sign is mounted shall be
a) installed exterior to the non-metallic conduit

i)  atleast 38 mm from the conduit, for installations operating at 100 Hz or less; or
ii) atleast 44 mm from the conduit, for installations operating at more than 100 Hz; and
b) not smaller than No. 12 AWG.
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Section 36 — High-voltage installations

General

36-000 Scope (see Appendix B)

1) This Section applies to installations operating at voltages in excess of 750 V.

2) The supply authority and the inspection department must be consulted before proceeding with any
such installation.

3) This Section supplements or amends the applicable general requirements of this Code for
installations operating at voltages of 750 V or less.

4) This Section does not affect construction details of factory-fabricated assemblies approved under
the Canadian Electrical Code, Part Il.

36-002 Special terminology
In this Section, the following definitions shall apply:

Boundary fence — a fence forming the boundary of a property or area, but not part of a station fence
enclosure.

Coupler — a wiring device that provides the means for joining and separating two portable power
cables, and is intended to be used repeatedly without any further alterations to the cables.

Ground grid conductor — the horizontally buried conductor used for interconnecting ground rods or
similar equipment that forms the station ground electrode.

Maximum ground fault current — the magnitude of the greatest fault current that could flow between
the grounding grid and the surrounding earth during the life of the installation.

Potential rise of ground grid — the product of the ground grid resistance and the maximum ground
fault current that flows between the station ground grid and the remote earth.

Station — an assemblage of equipment at one place, including any necessary housing, for the
conversion or transformation of electrical energy and for connection between two or more circuits.

Step voltage — the potential difference between two points on the earth’s surface separated by a
distance of one pace, assumed to be 1 m, in the direction of maximum voltage gradient.

Touch voltage — the potential difference between a grounded metal structure and a point on the
earth’s surface separated by a distance equal to normal maximum horizontal reach.

36-004 Guarding
Live parts of electrical equipment shall be accessible to authorized persons only.

36-006 Warning notices (see Appendices B and M)
1) A permanent, legible warning notice carrying the wording “DANGER — HIGH VOLTAGE” or
“DANGER...V” shall be placed in a conspicuous position
a) atvaults, service rooms, areas, or enclosures containing electrical equipment;
b) on all high-voltage conduits and cables at points of access to the bare or insulated conductors;
c) on all cable trays containing high-voltage insulated conductors or cables, with the maximum
spacing of warning notices not to exceed 10 m;
d) on exposed portions of all high-voltage cables at a spacing not to exceed 10 m; and
e) on a station fence required by Rule 26-008
i) located immediately adjacent to the locks on all access gates;
ii) installed at all outside corners formed by the fence perimeter; and
iii) installed at intervals not exceeding 15 m of horizontal distance.
2) Permanent, legible signs shall be installed at isolating equipment and shall warn against operating
that equipment while it is carrying current, unless the equipment is interlocked so that it cannot be
operated under load.
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3) Suitable warning signs shall be erected in a conspicuous place adjacent to fuses and shall warn
operators not to replace fuses while the supply circuit is energized.
4) Where the possibility of feedback exists,

a) each group-operated isolating switch or disconnecting means shall bear a warning notice to
the effect that contacts on either side of the device may be energized; and

b) apermanent, legible, single-line diagram of the station switching arrangement, clearly
identifying each point of connection to the high-voltage section, shall be provided in a
conspicuous location within sight of each point of connection.

5) Where metal enclosed switchgear is installed,

a) apermanent, legible, single-line diagram of the switchgear shall be provided in a conspicuous
location within sight of the switchgear, and this diagram shall clearly identify interlocks,
isolation means, and all possible sources of voltage to the installation under normal or
emergency conditions, including all equipment contained in each cubicle, and the marking on
the switchgear shall cross-reference the diagram;

b) permanent, legible signs shall be installed on panels or doors that give access to live parts,
warning of the danger of opening them while the parts are energized;

c) where the panel gives access only to parts that can be de-energized and visibly isolated by the
supply authority, the warning shall add that access is limited to the supply authority or
following an authorization of the supply authority; and

d) notwithstanding Item a), where the equipment consists solely of a single cubicle or metal-
enclosed unit substation containing only one set of high-voltage switching devices, diagrams
shall not be required.

Wiring methods

36-100 Conductors (see Appendix B)

1) Bare conductors or insulated conductors not enclosed in grounded metal shall be used only
a) outdoors;

b) in electrical equipment vaults constructed in accordance with Rules 26-350 to 26-356;
c) in cable trays in accordance with Subrule 2) e); or
d) in service rooms accessible only to authorized persons.

2) Except as permitted in Subrule 1) b), ¢), and d), insulated conductors or cables used indoors or
attached to buildings outdoors shall be
a) installed in metal conduit;

b) installed in electrical metallic tubing;

c) installed as metal-enclosed busways;

d) cables with a continuous metal sheath, steel wire armour, or of the interlocking armour type;
or

e) Type TC tray cable installed in cable tray in accordance with Rule 12-2202.

3) High-voltage Type TC cables shall not be installed in the same cable tray with low-voltage
conductors, except where the high-voltage TC cables are separated from the low-voltage
conductors by a barrier of sheet metal not less than 1.34 mm thick (No. 16 MSG).

4) The location of insulated conductors or cables encased or embedded in concrete or masonry shall
be indicated by permanent markers set in the walls, floors, or ceilings at intervals of not more than
3m.

5) Where the coverings are of a conductive nature, they shall be stripped back from the terminals
sufficiently to prevent leakage of current.

6) Service conductors shall have a mechanical strength not less than that of No. 6 AWG hard drawn
copper.

36-102 Radii of bends
The minimum bending radii measured at the innermost surface of the bend for permanent training of
cables during installation shall be as shown in Table 15.
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36-104 Shielding of thermoset insulated conductors (see Appendix B)

1) Except as permitted in Subrules 2), 3), and 4), shielding shall be provided over the thermoset
insulation of each permanently installed conductor with or without a fibrous covering or non-
metallic jacket, operating at circuit voltages above 2000 V phase-to-phase.

2) Shielding need not be provided for conductors having thermoset insulation where they are run
underground in raceways or directly buried in the soil and operating at circuit voltages not
exceeding 3000 V phase-to-phase, provided that the insulation or the non-metallic jacket, if
provided, is of the ozone- and discharge-resistant type.

3) Shielding need not be provided for conductors having thermoset insulation where the circuit
voltage does not exceed 5000 V phase-to-phase, where the conductors are installed on insulators
and bound together, in service rooms, electrical equipment vaults, metal-enclosed switchgear
assemblies, and similar permanently dry locations where the conductor run does not exceed 15 m.

4) Shielding need not be provided for conductors having thermoset insulation that are
a) intended for operation at not more than 5000 V phase-to-phase;

b) intended and installed for permanent duty; and

c) provided in either single- or multi-conductor cable construction with
i) a metal sheath;
ii) metal armour of the interlocking type, the wire type, or the flat-tape type; or
iii) totally enclosed metal raceways where installed above ground in dry locations.

5) Subject to Rule 10-606, metal sheaths, shielding, armour, conduit, and fittings shall be bonded
together and connected to ground.

36-106 Supporting of exposed conductors

Bare conductors and insulated conductors, unless enclosed in or in contact with grounded metal, shall
be mounted on suitable insulating supports capable of withstanding the short-circuit stresses liable to
be imposed by the supply system.

36-108 Spacing of exposed conductors

1) Bare conductors, insulated conductors, and other bare live parts, unless enclosed in or in contact
with grounded metal, other than those within or at the point of connection to apparatus or
devices, shall be spaced to provide a clearance under all operating conditions, in accordance with
Tables 30 and 31, between
a) live parts of opposite polarity; and
b) live parts and all other structural parts other than the conductor supports.

2) Where the conductors mentioned in Subrule 1) are connected to apparatus or devices having
terminal spaces less than those shown in Tables 30 and 31, the conductors shall be spread out to
attain the required spacings at the first point of support beyond such terminals.

36-110 Guarding of live parts and exposed conductors
1) Bare conductors, insulated conductors unless enclosed in or in contact with grounded metal, and
other bare live parts shall be
a) accessible only to authorized persons; and
b) isolated by elevation or by barriers.
2) Where the conductors or live parts mentioned in Subrule 1) are isolated by elevation, the
elevations and clearances maintained shall be as specified in Tables 32, 33, and 34, except that
a) for voltages in excess of those specified in Tables 32, 33, and 34, the elevations and clearances
maintained shall be in accordance with the requirements of CSA C22.3 No. 1; and
b) for conductors crossing highways, railways, communication lines, and other locations not
covered in this Code, the elevations and clearances maintained shall be in accordance with the
requirements of CSA C22.3 No. 1 or the applicable standard, whichever are greater.
3) For a given span, the clearances specified in Table 34 shall be increased by 1% of the amount by
which the span exceeds 50 m.

36-112 Terminating facilities
Suitable terminating facilities shall be provided to protect cables from harm due to moisture or
mechanical damage.
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36-114 ]Joints in sheathed cables

1) Splices or taps in sheathed cables shall have the conductor or cable covered with insulation and
shall have shielding, when used, electrically and mechanically equivalent to that on the conductors
or cables joined.

2) For cables having a metal or conducting sheath, provision shall be made for continuity of the
sheath over the splice or tap, unless the joint is made in a suitable splicing box that maintains the
continuity of the bonding path.

36-116 Elevator shafts

1) High-voltage insulated conductors or cables shall not be installed in elevator shafts.

2) The insulated conductors or cables shall be permitted to be installed in conduit embedded in the
masonry walls of the hoistway, but the conduit shall be surrounded throughout the entire length of
its run by not less than 50 mm of masonry or concrete.

36-118 Conductors over buildings
Conductors shall not be installed over buildings.

Control and protective equipment

36-200 Service equipment location
Service equipment shall be installed in a location that complies with the requirements of the supply
authority and, in the case of a building, shall be at the point of service entrance.

36-202 Rating and capacity

The type and ratings of circuit breakers, fuses, and switches, including the trip settings of circuit

breakers and the interrupting capacity of overcurrent devices, shall be

a) in compliance with Rule 14-012 a) and b);

b) in compliance with the requirements of the supply authority for consumer’s service equipment;
and

c) sized in accordance with the appropriate Rules of this Code for transformers, capacitors, motors,
and other electrical equipment.

36-204 Overcurrent protection
1) Each consumer’s service, operating unit of apparatus, feeder, and branch circuit shall be provided
with overcurrent protection having adequate rating and interrupting capacity in all ungrounded
conductors by one of the following:
a) acircuit breaker;
b) fuses preceded by a group-operated visible break load-interrupting device capable of making
and interrupting its full load rating and that may be closed with safety to the operator with a
fault on the system; or
c) fuses preceded by a group-operated visible break air-break switch that is capable of
interrupting the magnetizing current of the transformer installation, that may be closed with
safety to the operator with a fault on the system, and that, to prevent its operation under
load, is interlocked with the transformer’s secondary load interrupting device.
2) Fuses shall be accessible to authorized persons only.

36-206 Indoor installation of circuit breakers, switches, and fuses

1) Circuit breakers, switches, and fuses installed indoors shall be of an enclosed type unless installed
in a room of non-combustible construction.

2) In addition to the requirements of Subrule 1), dielectric liquid-filled equipment located indoors
shall be installed in accordance with Rule 26-010.

36-208 Interlocking of fuse compartments (see Appendix B)

Compartments containing fuses shall have the cover (or door) interlocked with the isolating or

disconnecting means so that

a) thereis no access to the fuses unless the isolating or disconnecting means immediately ahead of
the fuses is in the de-energized position;
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b) there is no access to the fuses where the fuses may be energized from either side, unless the
isolating or disconnecting means on both sides of the fuses are in the de-energized position; and

c) thereis no possibility to place the switch in the closed position until the fuse compartment has
been closed and the interlock re-engaged.

36-210 Protection and control of instrument transformers

1) Instrument voltage transformers shall have overcurrent protection as required by Rule 26-260.

2) Asuitable disconnecting means shall be provided on the supply side of fuses used for the
protection of instrument voltage transformers.

36-212 Outdoor installations

1) High-voltage switches not of the metal-enclosed type that are assembled in the field shall be
spaced according to Table 35.

2) Horn-gap switches shall be mounted in a horizontal position and be capable of being locked in the
open position.

3) High-voltage fuses shall be spaced according to Table 35.

36-214 Disconnecting means (see Appendix B)

1) Where insulated conductors or cables fed from a station enter a building, either
a) aload-breaking device shall be installed indoors at the entry of the insulated conductors or

cables to the building; or
b) aload-breaking device at the supply station shall be capable of being tripped or operated from
within the building.

2) Unless of the draw-out type, each circuit breaker and each load-break switch having contacts that
are not visible for inspection in the open position shall be provided with a group-operated isolating
switch on the supply side that shall be
a) provided with the means for adequate visible inspection of all contacts in both the open and

closed position;
b) interlocked so that it cannot be operated under load; and
c) provided with positive position indicators.

3) Where more than one source of voltage exists in a station consisting of two or more
interconnected sections operating at high voltage or where there is another possibility of feedback,
a visible point of connection meeting the requirements of Subrule 2) shall be provided in all circuits
where the possibility of feedback between sections exists.

Grounding and bonding

36-300 Material and minimum size of grounding conductors and ground grid conductors
and connections (see Appendix B)
1) Except as provided for in Subrule 2), bare copper conductors shall be used for grounding purposes
and shall be not smaller than those specified in Rules 36-302 to 36-310 and Table 51.
2) Notwithstanding the requirement of Subrule 1), a conductor other than copper shall be permitted
for grounding purposes, provided that
a) its current-carrying rating is equal to or greater than that of the copper conductor specified in
Rules 36-302 to 36-310;
b) consideration is given to galvanic action if such conductors are buried in the ground or come
in contact with dissimilar metals; and
c) the method of bolting or connecting such conductors to each other and to other surfaces is
such as to maintain the required current-carrying capacity for the life of the electrode design.

36-302 Station ground electrode (see Appendix B)
1) Every outdoor station shall be grounded by means of a station ground electrode that shall meet
the requirements of Rule 36-304 and shall
a) consist of a minimum of four driven ground rods spaced at least the rod length apart and,
where practicable, located adjacent to the equipment to be grounded;
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2)

3)

4)

5)

6)

b) have the ground rods interconnected by ground grid conductors not less than No. 2/0 AWG
bare copper buried to a maximum depth of 600 mm below the rough station grade and a
minimum depth of 150 mm below the finished station grade; and
c) have the station ground grid conductors specified in Item b) connected to all non-current-
carrying metal parts of equipment and structures, and forming a loop around the equipment
to be grounded, except that
i)  a portion of the loop shall be permitted to be omitted where an obstacle such as a wall
prevents a person from standing on the corresponding side or sides of the equipment;
and

ii) loops formed by the rebar in a reinforced concrete slab shall be considered adequate
when the rebar members are interconnected and reliably connected to all other parts of
the station ground electrode.

Where a deviation has been allowed in accordance with Rule 2-030, a buried station ground

electrode other than that described in Subrule 1) shall be permitted to be used.

Where it is not practicable to locate the station ground electrode adjacent to the station as

described in Subrule 1) a), a station ground electrode that conforms to Subrule 1) a) and b) shall be

permitted to be remote from the station, and

a) two grounding conductors of a minimum of No. 2/0 AWG copper shall connect the ground
electrode to the station equipment in such a way that should one grounding conductor or
ground electrode be damaged, no single metal structure or equipment frame may become
isolated; and

b) in locations with system short-circuit currents exceeding 30 000 A, the grounding conductor
wire size shall be increased and shall be such that it will not suffer thermal damage or be a fire
hazard under the severest fault conditions occurring on the system.

Every indoor station shall be grounded by means of a station ground electrode

a) in accordance with Subrule 1), 2), or 3); or

b) ifitis not practicable to ground an indoor station in accordance with Subrule 1), 2), or 3) and
the indoor station receives its supply from a main station on the same property, the station
equipment shall be connected to the main station ground electrode in accordance with
Subrule 3).

All parts of the indoor station that are required to be grounded shall be connected together by

copper conductors of not less than No. 2/0 AWG.

The reinforcing steel members to be found in building foundations and concrete platforms shall be

permitted to be included as part of the station ground electrode design, provided that

a) noinsulating film separates the concrete from the surrounding soil;

b) the maximum expected fault current magnitude and duration will not result in thermal
damage to the steel members or the concrete structure;

c) the steel members are connected to the rest of the station ground electrode with not less
than two copper conductors of not less than No. 2/0 AWG in such a way that, should one
grounding conductor or ground electrode be damaged, no single metal structure or
equipment frame can become isolated; and

d) the ground electrode design is based on the assumption that the concrete resistivity is greater
than or equal to that of the surrounding soil.

36-304 Station ground resistance (see Appendix B)

1)

2)

The maximum permissible resistance of the station ground electrode shall be determined by the
maximum available ground fault current injected into the ground by the station ground electrode
or by the maximum fault current in the station, and the ground resistance shall be such that under
all soil conditions that exist in practice (e.g., wet, dry, and frozen conditions), the maximum ground
fault current conditions shall limit the potential rise of all parts of the station ground grid to

5000 V; however in special circumstances where this level cannot be reasonably achieved, a higher
voltage up to the maximum insulation level of the communication equipment shall be permitted
where a deviation has been allowed in accordance with Rule 2-030.

In addition to the requirements of Subrule 1), the touch and step voltage at the edge, within, and
around the station grounding electrode, including all areas in which metallic structures electrically
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3)

4)

5)

connected to the station are to be found, shall not exceed the tolerable values specified in

Table 52.

When a station ground electrode design is selected according to the procedure specified in the
Note to this Subrule in Appendix B and when it is proven that the station parameters used in the
procedure are valid, this electrode design shall be deemed to meet the requirements of Subrules 1)
and 2).

After completion of construction, the resistance of the station ground electrode at each station
shall be measured, and changes shall be made if necessary to verify and ensure that the maximum
permissible resistance of Subrule 1) is not exceeded.

Where the safety of persons depends on the integral presence of a ground surface covering layer,
such as crushed rock or asphalt, the ground surface covering layer shall exist throughout the
station grounding electrode area, including all areas in which metallic structures electrically
connected to the station are to be found, and shall extend at least 1 m beyond the station
grounding electrode area on all sides.

36-306 Station exemption

Where the phase-to-phase voltage is less than or equal to 7500 V and a ground surface covering layer
with a minimum thickness of 150 mm is installed and maintained as specified in Rule 36-304 5) and it
can be demonstrated that the potential rise (GPR) of a station shall not exceed the tolerable touch and
step voltages specified in Table 52 during the lifetime of the station, the following exemptions shall

apply:

a) no soil resistivity measurements need be made at the station site;

b) notwithstanding Rule 36-304 2), no analysis shall be required to prove that touch and step voltages
within the station grounding electrode area will not exceed tolerable values; and

c) notwithstanding Rule 36-304 4), neither the resistance of the station ground electrode nor the

touch voltage near the centre or corner of the ground electrode need be measured after
completion of construction.

36-308 Connections to the station ground electrode (see Appendix B)

1)

2)

All non-current-carrying metal equipment and structures forming part of the station shall be
grounded to the station ground electrode to prevent the buildup of dangerous potential
differences between the equipment or structures and the nearby earth.

All metal items forming part of the station shall be connected to the station ground electrode as
follows:

a) metal structures:

i)  single columns or pedestal-type (pipe, etc.) structures shall be grounded by a grounding
conductor not less than No. 2/0 AWG copper; and

ii) single and multi-bay structures shall be bonded to ground at each column by a bonding
conductor not less than No. 2/0 AWG copper;

b) apparatus mounted on metallic or non-metallic structures:

i)  tanks or frames of transformers, generators, motors, circuit breakers, reclosers,
instrument transformers, switchgear, and other equipment shall be grounded by
grounding conductors of not less than No. 2/0 AWG copper;

ii) metal bases of all gang-operated switches shall be grounded by a grounding conductor of
not less than No. 2/0 AWG copper (for switch handles, see Rule 36-310); and

iii) the grounding of metal bases of single-pole fuse cut-outs and isolating switches on wood
structures shall be optional;

c) lightning arresters:

i)  the lightning arresters shall be connected to the station ground electrode by a conductor
of not less than No. 2/0 AWG copper;

ii) lightning arrester grounding conductors shall be as short, straight, and direct as
practicable; and

iii) where lightning arresters are for the protection of high-voltage cable and cable sheath,
the lightning arrester grounding conductor shall be connected to metal potheads and/or
the metal sheath, armour, or shielding of all cables;
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3)

4)

5)

6)

7)

d) a metal water main inside or adjacent to the station ground electrode area shall be grounded
by at least one copper conductor of not less than No. 2/0 AWG coppet, at intervals not
exceeding 12 m;
e) the non-current-carrying parts of metal equipment, such as
i)  cable sheaths, cable armour, shield, ground wires, potheads, raceways, pipe work, screen
guards, and switchboards, shall be grounded by a copper conductor of not less than
No. 4 AWG;

ii) meter, instrument, and relay cases, when mounted on insulated panels, shall be
grounded by a copper conductor of not less than No. 10 AWG; and

iii) the metal frame and all exposed metal work on buildings within or forming part of the
station, shall be grounded to the station ground electrode by a minimum of No. 2/0 AWG
copper in at least two places and at intervals not exceeding 12 m along the building
perimeter; and

f)  steel rails of railway spur tracks entering an outdoor station ground electrode area shall be
connected by a copper conductor of not less than No. 2/0 AWG, with the part of the spur
track located outside the station ground electrode area properly isolated from the station
ground electrode or grounded, or both, in order that touch voltages along the track not
exceed the tolerable values specified in Table 52.

Where it is proven that touch and step potentials around a building will not exceed the tolerable

values specified in Table 52, no loop need be installed around the building.

A transmission line overhead ground wire shall be connected to the station ground electrode with

a grounding conductor of not less than No. 2/0 AWG copper that, notwithstanding Rule 36-300 1),

shall be permitted to be insulated.

A line neutral conductor on grounded neutral systems shall be connected to the station ground

electrode by a grounding conductor having an ampacity not less than the neutral conductor.

A transformer neutral on solidly grounded neutral systems shall be connected to the station

ground electrode by a copper conductor sized as follows:

a) conductors for grounding primary and secondary neutrals shall be not less than No. 2/0 AWG
and have sufficient ampacity to carry the maximum ground fault current of the transformer in
accordance with Table 51, and this grounding conductor shall be in addition to the
requirement of Subrule 2) b) i); and

b) notwithstanding Item a), conductors for grounding low-voltage secondary neutrals shall be
sized in accordance with Section 10, provided that the size selected is suitable for the
maximum ground fault current on the transformer secondary.

Connections to the items referred to in Subrules 2) d), 4), and 5) shall be made through removable

connectors that will permit isolation from the station ground electrode for the purpose of station

ground grid resistance measurement.

36-310 Gang-operated switch handle grounds

1)

2)

The operating handle of all gang-operated switches not enclosed in metal housings shall be
grounded by one of the following methods:
a) a multi-revolution grounding device shall be connected to the station ground electrode by a
conductor having a current-carrying capacity of not less than No. 2/0 AWG copper; or
b) the operating shaft shall be grounded to the station ground electrode by a combination of
extra-flexible conductor, braid, and/or stranded conductor of not less than No. 2/0 AWG
copper.
In addition to the requirements of Subrule 1), the touch voltage shall be maintained at a tolerable
level as specified in Table 52 at the location where the operator is normally standing, as follows:
a) by the use of a metallic gradient control mat connected to the operating handle grounding
conductor as required in Subrule 1) by two separate conductors, each not less than
No. 2/0 AWG copper; and
b) the gradient control mat shall
i)  be positioned so that the operator will not be required to step from the mat during the
operation of the switch;
ii) be placed on a minimum of 150 mm of crushed stone on the ground;
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iii) have dimensions approximately 1.2 m x 1.8 m; and
iv) be permitted to be covered by a layer of crushed stone, asphalt, or concrete not
exceeding 150 mm in depth.

36-312 Grounding of metallic fence enclosures of outdoor stations

1) The fence shall be located at least 1 m inside the perimeter of the station ground electrode area.

2) The station ground electrode shall be connected to the fence by a tap conductor at each end post,
corner post, and gate post, and at intermediate posts at intervals not exceeding 12 m by a
conductor of not less than No. 2/0 AWG copper.

3) The tap conductor at each hinge gate post shall be clamped or bonded to the gate frame by a
copper braid or a flexible copper conductor of at least No. 2/0 AWG.

4) The tap conductor shall be connected to the fence post, the bottom tension wire, the fence fabric
(for which the conductor may be woven in at least two places), the top rail, and each strand of
barbed wire, with the connection to the bottom tension wire, the fence fabric, and barbed wire
strands made with bolted or equivalent connectors, and with the top rail connections bonded at
every joint by a jumper equivalent to No. 2/0 AWG copper.

5) When there is a metal boundary fence in proximity to the station fence, the touch voltages within
1 m of all parts of the boundary fence shall not exceed the tolerable values specified in Table 52.

High-voltage couplers

36-400 General
High-voltage couplers shall be permitted only where the electrical installation is maintained by qualified
persons.

36-402 Cables

1) Male and female high-voltage couplers intended to mate shall be attached to cables that have the
same insulation temperature rating.

2) The ampacity of cables connecting high-voltage couplers intended for use on general- purpose
branch circuits or feeders, shall be not less than the ampere rating of the coupler.

36-404 Wiring methods (see Appendix B)
Wiring methods in high-voltage couplers shall be in accordance with Section 12.

36-406 Terminations (see Appendix B)
Conductor terminations shall be in accordance with the manufacturer’s installation instructions.

36-408 Bonding (see Appendix B)
A high-voltage coupler with a bonding contact shall have the bonding conductor sized in accordance
with Table 16.

36-410 Protective devices (see Appendix B)

1) High-voltage couplers shall be connected only to circuits having a nominal system voltage and
ampere rating equal to or less than the coupler rating.

2)  Circuits that utilize couplers shall be provided with devices that automatically open the circuit and
will not automatically reset if overcurrent, overload, under-voltage, or ground fault occurs on any
of the power conductors.

3) The bonding conductor monitoring system shall de-energize the supply by a fail-safe circuit in less
than 0.5 s and a de-energized supply shall not become re-energized if
a) the bond-check conductor opens;

b) the bond-return conductor opens; or
c) the bond-check conductor shorts to ground.

4) A bonding conductor monitoring system shall have an open-circuit voltage of less than 100 V and

shall continuously indicate the status of the bond-circuit continuity.
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Section 38 — Elevators, dumbwaiters, material lifts, escalators,
moving walks, lifts for persons with physical disabilities, and
similar equipment

38-001 Scope (see Appendix B)

This Section applies to the installation of electrical equipment and wiring for elevators, dumbwaiters,
material lifts, escalators, moving walks, lifts for persons with physical disabilities, and similar equipment,
and supplements or amends the general requirements of this Code.

38-002 Special terminology (see Appendix B)
In this Section, the following definitions shall apply:

Motor controller — the operative units of the control system comprising the starter device(s) and
power conversion equipment used to drive an electric motor, or the pumping unit used to power
hydraulic control equipment.

Operating device — the car switch, push buttons, key or toggle switch(es), or other devices used to
activate the controller.

Signal equipment — audible and visual equipment such as chimes, gongs, lights, and displays that
convey information to the user.

38-003 Voltage limitations (see Appendix B)

The circuit voltage shall not exceed 300 V unless otherwise permitted in Items a) to c¢):

a) branch circuits to door operator controllers and door motors, and branch circuits and feeders to
motor controllers, driving machine motors, machine brakes, and motor-generator sets shall have a
circuit voltage not in excess of 750 V;

b) branch lighting circuits shall comply with the requirements of Section 30; and

c) branch circuits for heating and air-conditioning equipment located on the car shall not have a
circuit voltage in excess of 750 V.

38-004 Live parts enclosed

All live parts of electrical apparatus in hoistways, at the landings, or in or on the cars of elevators,
dumbwaiters, material lifts, and lifts for persons with physical disabilities, or in the wellways or at the
landings of escalators or moving walks, shall be enclosed to protect against accidental contact.

38-005 Working clearances

1) The minimum headroom in working spaces around controllers, disconnecting means, and other
electrical equipment shall be 2000 mm.

2) The working space requirements of Subrule 1) and Rule 2-308 need not apply where conditions of
maintenance and supervision ensure that only authorized persons have access to such areas, and
where
a) the equipment referred to in Items i) to iv) is equipped with flexible cables to all external

connections to allow its repositioning for compliance with the working space requirements of

Rule 2-308:

i)  controllers and disconnecting means for dumbwaiters, escalators, moving walks, material
lifts, and lifts for persons with physical disabilities installed in the same space with the
driving machine;

ii) controllers and disconnecting means for elevators, installed in the hoistway or on the car;

iii) controllers for door operators; and

iv) other electrical equipment installed in the hoistway or on the car;

b) live parts of the equipment are suitably guarded, isolated, or insulated, and the equipment
can be examined, adjusted, serviced, or maintained while energized without removal of this
protection;

c) electrical equipment is not required to be examined, adjusted, serviced, or maintained while
energized; or

d) uninsulated parts are extra-low-voltage or do not exceed 60 V dc.
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38-011 Insulation and types of conductors

1) Conductors in hoistways, in or on cars or platforms, in wellways, and in machine rooms shall be
selected in accordance with Rules 12-102 3), 12-122 1), 12-402 1), and 12-406 1) as applicable and
shall meet the requirements of Rule 2-130.

2) The conductors to the hoistway door interlocks from the hoistway riser shall meet the
requirements of Rule 2-130.

3) The voltage rating of insulation of all conductors shall be suitable for the voltage to which the
conductors are subjected and shall have an insulation voltage at least equal to the maximum
nominal circuit voltage applied to any conductor within the enclosure, cable, or raceway.

4) Travelling cables used as flexible connections between the car or counterweight and the raceway
shall be of the types of elevator cable selected in accordance with Rule 12-406 1).

38-012 Minimum size of conductors
1) In travelling cables, the minimum size of conductors shall be
a) for lighting circuits, No. 14 AWG copper, except that smaller conductors shall be permitted to
be used in parallel provided that the ampacity is equivalent to at least that of No. 14 AWG
copper; and
b) for all operating, control, signal, and extra-low-voltage lighting circuits, No. 20 AWG copper.
2) Except as specified in Subrule 1), the minimum size of conductors for operating, control, signal, and
communications circuits shall be No. 26 AWG copper.

38-013 Ampacity of feeder and branch circuit conductors (see Appendices B and G)

1) With generator field control, the conductor ampacity shall be based on the nameplate current
rating of the driving motor of the motor-generator set that supplies power to the driving machine
motor.

2) Conductors shall have an ampacity in accordance with Items a) to d):

a) Conductors supplying a single motor: Conductors supplying a single motor shall have an
ampacity not less than the percentage of motor nameplate current required by Rule 28-106
and Table 27.

b) Conductors supplying a single motor controller: Conductors supplying a single motor
controller shall have an ampacity not less than the motor controller nameplate current rating,
plus all other connected loads.

c) Conductors supplying a single power transformer: Conductors supplying a single power
transformer shall have an ampacity not less than the nameplate current rating of the power
transformer, plus all other connected loads.

d) Conductors supplying more than one motor, motor controller, or power transformer:
Conductors supplying more than one motor, motor controller, or power transformer shall have
an ampacity not less than the sum of the nameplate current ratings of the equipment plus all
other connected loads. The ampere ratings of motors to be used in the summation shall be
determined as required by Rule 28-108 and Table 62.

38-014 Feeder demand factor

Feeder conductors of lower ampacity than that required by Rule 38-013 shall be permitted subject to
the requirements of Table 62.

38-015 Motor controller rating

The motor controller rating shall comply with Rule 28-500 1), except that the rating shall be permitted
to be less than the nominal rating of the driving machine motor when the controller inherently limits
the available power to the motor and is marked “power limited”.

38-021 Wiring methods (see Appendix B)

Elevators
1) Unless otherwise permitted in Items a) to d), insulated conductors and cables and optical fiber
cables located in hoistways, machinery spaces, control spaces, in or on cars, and in machine rooms
and control rooms, not including travelling cables connecting the car or counterweight and
hoistway wiring, shall be installed in rigid metal conduit, electrical metallic tubing, rigid PVC
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conduit, or wireways, except that mineral-insulated cable, aluminum-sheathed cable, copper-

sheathed cable, or armoured cable shall be permitted if not subject to mechanical damage.

a) Hoistways — The following wiring methods shall also be permitted if not subjected to
mechanical damage:

i)
i)

i)

iv)

flexible metal conduit or liquid-tight flexible conduit shall be permitted in hoistways
between risers and limit switches, interlocks, operating devices, or similar devices;

cables used in Class 1 extra-low-voltage and Class 2 low-energy circuits, including but not
limited to hoistway cable, extra-low-voltage cable, extra-low-voltage control cable,
communication cable, fire alarm and signal cable, multi-conductor jacketed
thermoplastic-insulated cable, and hard-usage and extra-hard-usage cables shall be
permitted to be installed between risers and signal equipment and operating devices,
provided that the cables are supported and protected from physical damage and are of a
jacketed and flame-tested type;

flexible cords and cables that are components of equipment and used in extra-low-
voltage circuits (30 V or less) shall be permitted in lengths not exceeding 2 m, provided
that the cords and cables are supported and protected from physical damage and are of a
jacketed and flame-tested type; and

flexible metal conduit, liquid-tight flexible metal conduit, liquid-tight flexible non-metallic
conduit, or flexible cords and cables, or conductors grouped together and taped or
corded that are part of listed equipment, a driving machine, or a driving machine brake
shall be permitted in the hoistway in lengths not exceeding 2 m without being installed in
a raceway and where located to be protected from physical damage and if of a flame-
tested type.

b) Cars — The following wiring methods shall also be permitted:

i)
i)

i)

iv)

flexible metal conduit or liquid-tight flexible conduit not exceeding 2 m in length shall be
permitted on cars where located to be free from oil and if securely fastened in place;
extra-hard-usage and hard-usage cords selected in accordance with Rule 12-402 1) shall
be permitted as flexible connections between the fixed wiring on the car and devices on
the car doors or gates, and extra-hard-usage cords only shall be permitted as flexible
connections for the top-of-car operating device or the car-top work light;

cables with smaller insulated conductors and other types and thickness of insulation and
jackets than extra-hard usage or hard usage, used as flexible connections between the
fixed wiring on the car and devices on the car doors or gates, shall be permitted as
flexible connections between the fixed wiring on the car and devices on the car doors or
gates, if of the extra-hard usage or hard usage types;

flexible cords and cables that are components of equipment and used in extra-low-
voltage circuits (30 V or less) shall be permitted in lengths not exceeding 2 m, provided
that the cords and cables are supported and protected from physical damage and are of a
jacketed and flame-tested type; and

flexible metal conduit, liquid-tight flexible metal conduit, liquid-tight flexible non-metallic
conduit, flexible cords and cables, conductors grouped together and taped or corded that
are part of listed equipment, a driving machine, or a driving machine brake shall be
permitted on the car assembly in lengths not to exceed 2 m without being installed in a
raceway and where located to be protected from physical damage and if of a flame-
tested type.

c) Within machine rooms, control rooms and machinery spaces, and control spaces — The
following wiring methods shall also be permitted:

i)

i)

March 2024

flexible metal conduit or liquid-tight flexible conduit shall be permitted between control
panels and machine motors, machine brakes, motor-generator sets, disconnecting means,
or pumping unit motors and valves;

where motor-generators, machine motors, or pumping unit motors and valves are
located adjacent to or underneath control equipment and are provided with extra-length
terminal leads, such leads shall be permitted to be extended to connect directly to
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d)

controller terminal studs without regard to the current-carrying capacity requirements of
Section 28, provided that the insulated conductors are
A) not over 2 m long;
B) bound together and supported at intervals not more than 1 m; and
C) not located where they would be subject to physical damage;
iii) auxiliary gutters shall be permitted in machine and control rooms between controllers,
starters, and similar apparatus; and
iv) flexible cords and cables that are components of equipment and used in extra-low-
voltage circuits (30 V or less) shall be permitted in lengths not to exceed 2 m, provided
that the cords and cables are supported and protected from physical damage and are of a
jacketed and flame-tested type.
Counterweights — Flexible metal conduit, liquid-tight flexible conduit, flexible cords and
cables, or insulated conductors grouped together and taped or corded that are part of
equipment, a driving machine, or a driving machine brake shall be permitted on the
counterweight assembly in lengths that do not exceed 2 m without being installed in a
raceway if they are located to be protected from physical damage and are of a flame-tested

type.

Escalators

2) Insulated conductors and optical fiber cables in escalator and moving walk wellways shall be installed
in rigid metal conduit, flexible metal conduit, liquid-tight flexible conduit, electrical metallic tubing,
rigid PVC conduit, or wireways or shall be mineral-insulated cable, aluminum-sheathed cable,
copper-sheathed cable, or armoured cable, if not subject to physical damage, unless otherwise
permitted in Items a), b), and c):

a)

b)

c)

cables used in Class 1 extra-low-voltage and Class 2 low-energy circuits, including extra-low-
voltage cable, extra-low-voltage control cable, communication cable, fire alarm and signal
cable, multi-conductor jacketed thermoplastic-insulated cable, and hard-usage and extra-hard-
usage cables shall be permitted to be installed between risers and signal equipment and
operating devices, provided that the cables are supported and protected from physical
damage and are of a jacketed and flame-tested type;

flexible cords and cables that are components of equipment and used in extra-low-voltage
circuits (30 V or less) shall be permitted in lengths not exceeding 2 m, provided that the cords
and cables are supported and protected from physical damage and are of a jacketed and
flame-tested type; and

extra-hard usage flexible cords selected in accordance with Rules 12-102 4) shall be permitted
as flexible connections on escalator or moving walk controllers and disconnecting means
installed in conformance with Rules 38-005 2) a).

Lifts for persons with physical disabilities

3) Conductors and optical fibers located in hoistways, runways, and machinery spaces and in machine
and control rooms of dumbwaiters, material lifts, and lifts for persons with physical disabilities shall
be installed in rigid metal conduit, electrical metallic tubing, rigid PVC conduit, or wireways; or, if
not subject to physical damage, shall be mineral-insulated cable, aluminum-sheathed cable,
copper-sheathed cable, armoured cable, flexible metal conduit, or liquid-tight flexible conduit,
unless otherwise permitted in Items a) and b):

a)

b)

cables used in Class 1 extra-low-voltage and Class 2 low-energy circuits, including but not
limited to hoistway cable, extra-low-voltage cable, extra-low-voltage control cable,
communication cable, fire alarm and signal cable, multi-conductor jacketed thermoplastic-
insulated cable, and hard-usage and extra-hard-usage cables shall be permitted to be installed
between risers and signal equipment and operating devices, provided that the cables are
supported and protected from physical damage and are of a jacketed and flame-tested type;
and

flexible cords and cables that are components of equipment and used in extra-low-voltage
circuits (30 V or less) shall be permitted in lengths not exceeding 2 m, provided that the cords
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and cables are supported and protected from physical damage and are of a jacketed and
flame-tested type.

38-022 Branch circuits for car lighting, receptacles, ventilation, accessories, heating, and

air conditioning

1) At least one branch circuit shall be provided solely for the car lights, receptacles, auxiliary lighting
power source, accessories, and ventilation on each car.

2) Where air-conditioning and heating units are installed on the car, they shall be supplied by
separate branch circuits.

3) The overcurrent device protecting each branch circuit shall be located in the machine room or
control room/machinery space or control space.

38-023 Branch circuits for machine room or control room/machinery space or control

space lighting and receptacle(s) (see Appendix B)

1) A separate branch circuit shall supply the machine room or control room/machinery space or
control space lighting and receptacle(s).

2) Required lighting shall not be connected to the load side terminals of a ground fault circuit
interrupter.

3) A machine room or control room/machinery space or control space lighting switch shall be
provided and shall be within easy reach of the point of entry.

4) At least one 125V, single-phase, duplex receptacle, connected to a 15 A branch circuit, having a
configuration in accordance with Diagram 1, shall be provided in each machine room or control
room and machinery space or control space.

38-024 Branch circuit for hoistway pit lighting and receptacles (see Appendix B)

1) A separate branch circuit shall supply the hoistway pit lighting and receptacles.

2) Required lighting shall not be connected to the load side terminals of a ground fault circuit
interrupter receptacle(s).

3) A lighting switch shall be provided and shall be located so as to be readily accessible from the pit
access door.

4) Atleast one 125V, single-phase, duplex receptacle connected to a 15 A branch circuit shall be
provided in the hoistway pit.

38-025 Branch circuits for other utilization equipment

1) Separate branch circuits shall supply other utilization equipment not identified in Rules 38-022,
38-023, and 38-024, but used in conjunction with equipment identified in Rule 38-001.

2) The overcurrent devices protecting the branch circuits shall be located in the machinery room or
control room/machinery space or control space.

38-032 Metal wireways and non-metallic wireways
See Rule 12-910 and Table 8.

38-033 Number of conductors in raceways
See Rule 12-910.

38-034 Supports

Supports for cables or raceways in a hoistway or in an escalator or moving walk wellway or a hoistway
or runway for a material lift or lift for persons with physical disabilities shall be securely fastened to the
guide rail, escalator or moving walk truss, or to the hoistway, wellway, or runway construction.

38-035 Auxiliary gutters
See Rules 12-1900, 12-1902, and 12-1904.

38-036 Grouping of insulated conductors

Optical fiber cables, shielded cables, and insulated conductors for operating devices, power, motor,
heating, air-conditioning, operating, control, signal, telephone, fire alarm, and lighting circuits shall be
permitted to be run in the same raceway system or travelling cable, provided that all conductors are
insulated for the maximum voltage found in the cable or raceway system.
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38-037 Wiring in hoistways, machine rooms, control rooms, and machinery spaces and
control spaces

Unless a deviation has been permitted in accordance with Rule 2-030, only insulated conductors used in
connection with operation of the elevator, dumbwaiter, escalator, moving walk, material lift, or lift for
persons with physical disabilities, including supply or feeder conductors, wiring for signals, hoistway fire
detection, communication with the car, and for lighting and ventilating the car, shall be permitted to be
installed inside hoistways, runways, machine rooms, control rooms, machinery spaces and control
spaces, or escalator wellways. (See also Rule 12-014.)

38-041 Suspension of travelling cables (see Appendix B)
1) Travelling cables shall be suspended at the car and hoistway ends, or counterweight end where
applicable, to reduce to a minimum the strain on the individual copper conductors.
2) Travelling cables shall be supported by one of the following means:
a) by their steel supporting member(s);
b) by looping the cables around supports for unsupported lengths less than 30 m; or
c) by suspending from the supports by a means that automatically tightens around the cable
when tension is increased for unsupported lengths up to 60 m.

38-042 Hazardous locations
All electrical equipment installed in hazardous locations shall comply with Section 18.

38-043 Location of and protection for cables

1) Travelling cable supports shall be located to reduce to a minimum the possibility of damage due to
the cables coming in contact with the hoistway construction or equipment in the hoistway.

2) Where necessary, suitable guards shall be provided to protect the cables against damage.

38-044 Installation of travelling cables

Travelling cable to the car or counterweight shall be permitted to be installed in the hoistway and on
the car and counterweight as fixed wiring without the use of conduit or other raceway, provided that it
is suitably supported and protected from damage.

38-051 Disconnecting means (see Appendix B)

1) A single disconnecting means shall be provided for the opening of all ungrounded conductors of
each of the following:

a) the drive motor and its ventilation and control circuits in each elevator, escalator, dumbwaiter,
or lift for persons with physical disabilities operating individually or as one of a group; and

b) the branch circuit(s) supplying the lighting and ventilation, heating, and air conditioning in
each car, and such circuit(s) shall not be controlled by the disconnecting means described in
Item a).

2) Each disconnecting means shall be an externally operated fusible switch or a circuit breaker and
shall be equipped with means for locking it in the open position.

3)  Where circuit breakers are used as a disconnecting means, they shall not be opened automatically
by a fire alarm system.

4) Means shall be provided on the switch or circuit breaker to indicate the disconnected position.

5) The disconnecting means shall be located where it is visible on entry to the machinery area and
readily accessible to authorized persons.

6) When the disconnecting means required by Subrule 1) a) is not visible from, or is located more
than 9 m from, the motor controller(s), an additional manually operable motor controller
disconnecting switch, whose opening is not solely dependent on springs, shall
a) beinstalled so that it is visible from, or adjacent to, the remote equipment;

b) open all ungrounded conductors; and

c) be capable of being locked in the open position.

7)

a) Driving machines or controllers other than motor controllers not within sight of the
disconnecting means shall be provided with a manually operated switch installed in the
control circuit to prevent starting.

b) The manually operated switch(es) shall be installed adjacent to this equipment.
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8) Where there is more than one driving machine in a machine room, the disconnecting means shall
be numbered to correspond to the identifying number of the driving machine that it controls.

9) The disconnecting means shall be provided with a sign to identify the location of the supply side
overcurrent protective device.

10)

a) No provision shall be made for automatically closing this disconnecting means.
b) Power shall be restored only by manual means.

11) The disconnecting means serving an escalator or moving walk controller shall be installed in the
same location as the controller.

12) Where multiple driving machines are connected to a single elevator, escalator, moving walk, or
pumping unit, there shall be one disconnecting means to disconnect the motor(s) and control valve
operating magnets.

13) Where the driving machine of an electric elevator, dumbwaiter, material lift, or lift for persons with
disabilities or the hydraulic machine of a hydraulic elevator, dumbwaiter, material lift, or lift for
persons with disabilities is located in a remote machine room or remote machinery space, or the
motor-generator set is located in a remote machine room or remote machinery space, a single
means for disconnecting all ungrounded main power supply conductors shall be provided that is
visible from the machine and capable of being locked in the open position.

38-052 Power from more than one source (see Appendix M)

1) Single-car and multi-car installations: On single-car and multi-car installations, equipment
receiving electrical power from more than one source shall be provided with a disconnecting
means, within sight of the equipment served, for each source of electrical power.

2) Warning sign for multiple disconnecting means: Where multiple disconnecting means are used
and parts of the controllers remain energized from a source other than the one disconnected, a
clearly legible warning sign reading “Warning — Parts of the controller are not de-energized by this
switch” shall be mounted on or next to the disconnecting means.

3) Interconnection of multi-car controllers: Where interconnections between controllers are
necessary for the operation of the system on multi-car installations that remain energized from a
source other than the one disconnected, a warning sign in accordance with Subrule 2) shall be
mounted on or next to the disconnecting means.

38-053 Car light, receptacle(s), and ventilation disconnecting means

1) Elevators, dumbwaiters, material lifts, and lifts for persons with physical disabilities shall have a
single means for disconnecting all ungrounded car light, receptacle, and ventilation power supply
conductors for that car.

2) The disconnecting means shall be an enclosed, externally operable fused motor-circuit switch or
circuit breaker capable of being locked in the open position and shall be located in the machine
room or control room for that car, unless there is no machine room or control room, in which case
the disconnecting means shall be located in the same space as the disconnecting means required
by Rule 38-051.

3) The disconnecting means shall be numbered to correspond to the identifying number of the car
whose light source it controls.

4) The disconnecting means shall be provided with a sign to identify the location of the supply side
overcurrent protective device.

38-054 Heating and air-conditioning disconnecting means

1) Elevators, dumbwaiters, material lifts, and lifts for persons with physical disabilities shall have a
single means for disconnecting all ungrounded car heating and air-conditioning power supply
conductors for that car.

2) The disconnecting means shall be an enclosed, externally operable fused motor-circuit switch or
circuit breaker capable of being locked in the open position and shall be located in the machine
room or control room for that car, unless there is no machine room, in which case the
disconnecting means shall be located in the same space as the disconnecting means required by
Rule 38-051.
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3) The disconnecting means shall be numbered to correspond to the identifying number of the car
whose heating and air-conditioning source it controls.

4) The disconnecting means shall be provided with a sign to identify the location of the supply side
overcurrent protective device.

38-055 Utilization equipment disconnecting means

1) Each branch circuit for other utilization equipment (see Rule 38-025) shall have a single means for
disconnecting all ungrounded conductors.

2) The disconnecting means shall be capable of being locked in the open position and shall be located
in the machine room or control room/machine space or control space.

3) Where there is more than one branch circuit for other utilization equipment, the disconnecting
means shall be numbered to correspond to the identifying number of the equipment served.

4) The disconnecting means shall be provided with a sign to identify the location of the supply side
overcurrent protective device.

38-061 Overcurrent protection

1) Overcurrent protection for operating and control circuits shall be provided in accordance with
Section 14.

2) Overcurrent protection for signal circuits shall be provided in accordance with Section 16.

3) Class 2 extra-low-voltage, low-energy circuits shall comply with Section 16.

4) Each ac drive motor for an elevator, dumbwaiter, escalator, moving walk, material lift, or lift for
persons with physical disabilities, and each ac drive motor of a motor-generator set supplying
current to the machine-drive motor, shall be provided with overload protection in accordance with
Rule 28-302.

5) Overload devices shall be provided for each dc machine-drive motor where
a) the motor-generator set provides power to two or more drive motors;

b) the capacity of the motor-generator set is such that the protection provided in accordance
with Subrule 1) is inadequate; or

c) the drive motor of a variable-voltage machine is subject to overcurrent at reduced voltage
during levelling.

6) The overload devices required by Subrule 5) c) shall be permitted to be omitted where a time-delay
relay is provided in the levelling circuit to disconnect the power supply at the motor-generator set
within an interval that will prevent damage to motor windings.

38-062 Selective coordination
The overcurrent protection shall be coordinated with any upstream overcurrent protective device.

38-071 Guarding equipment

Elevator, dumbwaiter, escalator, moving walk, material lift, and lift for persons with physical disabilities

driving machines, motor-generator sets, motor controllers, and disconnecting means shall be installed in

a room or space set aside for that purpose that is secured against unauthorized access, unless

otherwise permitted in Items a) to d):

a) motor controllers shall be permitted outside the spaces specified in this Rule, provided that they
are in enclosures with doors or removable panels capable of being locked in the closed position,
and the disconnecting means is located adjacent to or is an integral part of the motor controller;

b) motor controller enclosures for escalators or moving walks shall be permitted in the balustrade on
the side away from the moving steps or treadway;

c) where provided as an integral part of the motor controller, the disconnecting means shall be
operable without opening the enclosure;

d) elevators with driving machines located on the car, counterweight, or in the hoistway and driving
machines for dumbwaiters, material lifts, and lifts for persons with physical disabilities shall be
permitted outside the spaces specified in this Rule.

38-081 Bonding of raceways to cars
Metal raceways, armoured cable, metallic-sheathed cable, or mineral-insulated cable attached to cars
shall be bonded to the metal parts of the car that they contact.
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38-082 Bonding of equipment

The frames of all motors, generators, machines, and controllers, and the metal enclosures for all
electrical equipment in or on the car or in the hoistway shall be bonded to ground in accordance with
Section 10.

38-083 Bonding of non-electric elevators

For elevators other than electric having any insulated electric conductors attached to the car, the metal
frame of the car, where normally accessible to persons, shall be bonded to ground in accordance with
Section 10.

38-084 Bonding of escalators, moving walks, and lifts for persons with physical disabilities
Metal parts of escalators, moving walks, and lifts for persons with physical disabilities shall be bonded
to ground in accordance with Section 10.

38-085 Ground fault circuit interrupter protection for personnel

1) Each 125V, single-phase receptacle installed in pits, hoistways, elevator and enclosed vertical
platform lift car tops, and escalator or moving walk wellways shall be of the Class A ground fault
circuit interrupter type.

2) Al 125V, single-phase receptacles installed in machine rooms and machinery spaces shall have
Class A ground fault circuit interrupter type protection.

3) Asingle receptacle supplying a permanently installed sump pump shall not require ground fault
circuit interrupter protection.

38-091 Emergency power (see Appendix B)

1) An elevator shall be permitted to operate from an emergency power supply in the event of normal
power supply failure.

2) For elevator systems that regenerate power back into a power source that is unable to absorb the
regenerative power under overhauling elevator load conditions, a means shall be provided to
absorb this power.

3) Other building loads, such as power and lighting, shall be permitted as the energy absorption
means required in Subrule 2), provided that such loads are automatically connected to the
emergency power system operating the elevators and are large enough to absorb the elevator
regenerative power.

4) The disconnecting means required by Rule 38-051 shall disconnect the emergency power source
and the normal power source.

5) Where an additional power source is connected to the load side of the disconnecting means, which
allows automatic movement of the car or movement of the carriage controlled by users, the
disconnecting means required in Rule 38-051 shall be provided with an auxiliary contact that is
positively opened mechanically, the opening not being solely dependent on springs, and this
contact shall cause the additional power source to be disconnected from its load when the
disconnecting means is in the open position.
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Section 40 — Electric cranes and hoists

40-000 Scope
This Section applies to features of the installations of electrical equipment providing circuits for electric
cranes, hoists, and monorails, and supplements or amends the general requirements of this Code.

40-002 Supply conductor sizes
The size of insulated conductors in raceways or cables supplying main contact conductors or supplying
equipment directly shall be determined from Table 58.

40-004 Conductor protection

1) Insulated conductors supplying main contact conductors shall be in rigid conduit, electrical metallic
tubing, armoured cable, mineral-insulated cable, aluminum-sheathed cable, or copper-sheathed
cable, except as otherwise provided for in Rule 40-018.

2) Insulated conductors supplying the equipment directly shall comply with Subrule 1) unless a
flexible connection is required, in which case an armoured or unarmoured cable, festoon cable, or
flexible cord, with take-up devices where necessary to prevent damage to the cable or cord and to
keep it clear of the operating floor, shall be permitted.

40-006 Overcurrent protection

Insulated conductors supplying main contact conductors or supplying the equipment directly where
there are no main contact conductors shall be provided with overcurrent protection in accordance with
the requirements of Rule 28-200 for the motor load plus an allowance in accordance with Rule 14-104
for any other loads if the size of conductors has been increased to provide capacity for the other loads.

40-008 Disconnecting means

Suitable means for disconnecting all ungrounded conductors of the circuit simultaneously shall be

a) provided within sight of the main contact conductors or within sight of the equipment if there are
no main contact conductors; and

b) accessible and operable from the ground or from the floor over which the equipment operates.

40-010 Main contact conductors
1) Bare main contact conductors shall have an ampacity not less than that of the conductors
supplying them and in no case shall these conductors be smaller than
a) No. 4 AWG copper or No. 2 AWG aluminum if the length of contact conductor is 18 m or less;
or
b) No. 2 AWG copper or No. 1/0 AWG aluminum if the length of contact conductor is greater
than 18 m, unless the intermediate insulating supports are of a clamp type capable of
providing some strain relief.
2) Bare main contact conductors shall be permitted to be
a) hard drawn copper or aluminum conductors; or
b) made of steel or other suitable metal in the form of tees, angles, T-rails, or other rigid shapes.

40-012 Spacing of main contact conductors
1) Bare main contact conductors shall be supported so that
a) they are separated, centre-to-centre, as follows:
i)  notless than 150 mm for other than monorail hoists, if installed in a horizontal plane;
ii) not less than 75 mm for monorail hoists, if installed in a horizontal plane; or
iii) not less than 200 mm, if installed in other than a horizontal plane; and
b) the extreme limit of displacement does not bring them within less than 38 mm of the adjacent
surface.
2) Rigid main contact conductors shall be supported so that there is an air space of not less than
25 mm between conductors, between conductors and adjacent collectors, and between
conductors and the adjacent surface.

40-014 Supporting of main contact conductors

1) Bare main contact conductors shall be secured at each end to strain insulators and shall be
supported on insulating supports placed at intervals not exceeding 6 m except that, where building
conditions make such intervals impossible, the interval between insulating supports shall be
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permitted to be increased to a maximum of 12 m if the separation between contact conductors is
increased proportionately.

2) Rigid main contact conductors shall be secured to insulating supports spaced at intervals of not
more than 80 times the vertical dimension of the conductor, but in no case shall the interval be
greater than 4.5 m.

40-016 Joints in rigid contact conductors
Joints in rigid main contact conductors shall be made so as to ensure proper ampacity without
overheating.

40-018 Use of track as a conductor

Monorail, tramrail, or crane runway tracks shall be permitted to be used as a main contact conductor or

as a supply circuit conductor for one phase of a three-phase ac circuit if

a) the power for all phases is obtained from an isolating transformer;

b) the voltage does not exceed 300 V;

c) the rail serving as a conductor is effectively bonded to ground, preferably at the transformer, with
permissive additional grounding by the fittings used for the suspension or attachment of the rail to
the building structure; and

d) any joints in the rail meet the requirements of Rule 40-016.

40-020 Guarding of contact conductors (see Appendix B)

1) Contact conductors shall be guarded so that inadvertent contact cannot be made with bare
current-carrying parts, or they shall be incorporated into an enclosed contact assembly.

2) Guarding of bare contact conductors shall not be required where a clearance of at least 6 m
between such conductors and grade, floor, or any working surface is provided and maintained.

40-022 Contact conductors not to supply other equipment

Contact conductors shall not be used as feeders for any equipment other than that essential for the
operation of the cranes, hoists, or monorails that they supply.

40-024 Bonding (see Appendix B)

1) All exposed non-current-carrying metal parts shall be bonded to ground.
2) Tracks shall be bonded to ground as required by Rule 10-700 or 40-018.
3) The flexible supply connection permitted in Rule 40-004 2) shall incorporate a bonding conductor.
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Section 42 — Electric welders

General

42-000 Scope
This Section applies to the installation of electric welders and supplements or amends the general
requirements of this Code.

42-002 Special terminology
In this Section, the following definitions shall apply:

Actual primary current — the current drawn from the supply circuit during each welder operation at
the particular heat tap and control setting used.

Duty cycle — the ratio of the time during which the welder is loaded to the total time required for one
complete operation.

Rated primary current — the kilovolt-ampere rating of the welder as shown on its nameplate,
multiplied by 1000 and divided by the rated primary voltage shown on the nameplate.

42-004 Receptacles and attachment plugs (see Appendix B)

1) Where a welder is cord-connected, the rating of the receptacle and attachment plug shall be
permitted to be less than the rating of the overcurrent devices protecting them, but not less than
the rated primary current of the cord-connected welder.

2) Where a welder receptacle is installed, it shall be labelled to indicate
a) the receptacle is intended for welder connection use only;

b) the receptacle supply conductor AWG size;

c) the supply conductor composition (i.e., “Cu” or “Al”);

d) the supply conductor insulation designation and its temperature rating; and

e) the ampere rating of the overcurrent device protecting the receptacle supply conductors
based on the duty rating of the overcurrent device (i.e., 80% or 100%).

Transformer arc welders and inverter welders

42-006 Supply conductors

1) The insulated supply conductors for an individual transformer arc welder or inverter welder shall
have an ampacity of not less than the value obtained by multiplying the rated primary current of
that welder in amperes by the applicable factor from Table 42A.

2) The insulated supply conductors for a group of transformer arc welders or inverter welders shall
have an ampacity not less than the sum of the currents determined for each welder in the group in
accordance with Subrule 1) multiplied by a demand factor of
a) 100% of the two largest calculated currents of the welders in the group; plus
b) 85% of the third largest calculated current of the welders in the group; plus
c) 70% of the fourth largest calculated current of the welders in the group; plus
d) 60% of the calculated currents of all remaining welders in the group.

3) Lower values than those given in Subrule 2) shall be permitted in cases where the work is such that
a high operating duty cycle for individual welders is impossible.

42-008 Overcurrent protection for transformer arc welders and inverter welders

1) Each transformer arc welder and inverter welder shall have overcurrent protection rated or set at
not more than 200% of the rated primary current of the welder, unless the overcurrent device
protecting the insulated supply conductors meets this requirement.

2) Each ungrounded conductor supplying a transformer arc welder and inverter welder shall have
overcurrent protection rated or set at not more than 200% of the ampacity of the insulated
conductor as specified in Table 1, 2, 3, or 4, except that the next higher rating or setting shall be
permitted to be used where
a) the nearest standard rating of the overcurrent device is less than the rating or setting

otherwise required by this Rule; or
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b) the rating or setting otherwise required by this Rule results in too frequent opening of the
overcurrent device.

3) The maximum rating or setting of an overcurrent device protecting a feeder supplying a group of
transformer arc welders and inverter welders shall not exceed a value calculated by determining
the maximum rating or setting of overcurrent device permitted by Subrules 1) and 2) for the
welder allowed the highest overcurrent protection and adding to this value the sum of ampacities
as calculated by Rule 42-006 1) for all other welders in the group.

42-010 Disconnecting means

1) A disconnecting means shall be provided in the supply connections of each welder that is not
equipped with a disconnecting means mounted as an integral part of the welder.

2) The disconnecting means shall be a switch or circuit breaker, and its rating shall be not less than
necessary to accommodate overcurrent protection as specified in Rule 42-008.

Motor-generator arc welders

42-012 Conductors, protection, and control of motor-generator arc welders

1) The Rules of Sections 4 and 28 shall apply to motor-generator arc welders, except that
a) the motors shall be permitted to be marked in amperes only; and
b) where the controller is built in as an integral part of the motor-generator set, the controller

need not be separately marked, provided that the necessary data are on the motor
nameplate.

2) The insulated supply conductors for an individual motor-generator arc welder shall have an
ampacity of not less than the value obtained by multiplying the rated primary current of that
welder in amperes by the applicable factor from Table 42B.

3) The insulated supply conductors for a group of motor-generator arc welders shall have an ampacity
not less than the sum of the currents determined for each welder in the group in accordance with
Subrule 2) multiplied by a demand factor of
a) 100% of the two highest calculated currents of the welders in the group; plus
b) 85% of the third largest calculated current of the welders in the group; plus
c) 70% of the fourth largest calculated current of the welders in the group; plus
d) 60% of the calculated currents for all remaining welders in the group.

4) Lower values than those given in Subrule 3) shall be permitted in cases where the work is such that
a high operating duty cycle for individual welders is impossible.

Resistance welders

42-014 Supply conductors for resistance welders

The ampacity of insulated supply conductors shall be as follows:

a) where an individual seam resistance welder or an individual automatically fed resistance welder is
operated at different times at different values of primary current or duty cycle, the insulated
supply conductors shall have an ampacity of not less than 70% of the rated primary current of the
welder;

b) where an individual manually operated non-automatic resistance welder is operated at different
times at different values of primary current or duty cycle, the ampacity of the insulated supply
conductors shall be not less than 50% of the rated primary current of the welder;

c¢) where an individual resistance welder operates at known and constant values of actual primary
current and duty cycle, the insulated supply conductors shall have an ampacity of not less than the
value obtained by multiplying the actual primary current by the applicable factor from Table 42C;
and

d) where insulated conductors supply two or more resistance welders, the insulated conductors shall
have an ampacity of not less than the sum of
i)  the value for the welder having the largest conductor ampacity as calculated from Items a), b),

and c); and
ii) 60% of the conductor ampacities obtained for all the other welders.
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42-016 Overcurrent protection

1) Every resistance welder shall have overcurrent protection rated or set at not more than 300% of
the rated primary current of the welder unless the overcurrent device protecting the insulated
supply conductors gives equivalent protection.

2) Every ungrounded conductor of a resistance welder shall have overcurrent protection rated or set
at not more than 300% of the ampacity of the insulated conductor as specified in Table 1, 2, 3,
or 4, except that the next higher rating or setting shall be permitted to be used where
a) the nearest standard rating of the overcurrent device is less than the rating or setting required

by this Rule; or
b) the rating or setting required by this Rule results in too frequent opening of the overcurrent
device.

3) The maximum rating or setting of an overcurrent device protecting a feeder supplying a group of
resistance welders shall not exceed a value calculated by determining the maximum rating or
setting of overcurrent device permitted by Subrules 1) and 2) for the welder allowed the highest
overcurrent protection and adding to this value the sum of ampacities as calculated by Rule 42-014
for all other welders in the group.

42-018 Control of resistance welders

Every resistance welder shall have installed in its supply circuit a switch or circuit breaker, rated at not
less than the rating of the insulated conductors as determined by Rule 42-014, whereby the welder and
its control equipment can be isolated from the supply circuit.

42-020 Nameplate data for resistance welders

Every resistance welder shall be provided with a nameplate giving the manufacturer’s name, primary
voltage, frequency, rated kilovolt amperes at 50% duty cycle, maximum and minimum open-circuit
secondary voltage, short-circuit secondary current at maximum secondary voltage, and the specified
throat and gap setting.
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Section 44 — Theatre installations

Scope

44-000 Scope

This Section applies to electrical equipment and installations in buildings or parts of a building designed,
intended, or used for dramatic, operatic, motion picture, or other shows, and it supplements or amends
the general requirements of this Code.

General

44-100 Travelling shows

Electrical equipment used by a travelling theatrical company, circus, or other travelling show, whether
or not the performance is held within a theatre, shall not be used for the initial performance of any
stand until a permit has been obtained from the inspection department.

44-102 Wiring method

1) Wiring in stage and stage wing areas, orchestra pits, and projection booths shall be in rigid metal
conduit, electrical metallic tubing, mineral-insulated cable, flexible metal conduit, armoured cable,
lead-sheathed armoured cable, aluminum-sheathed cable, or copper-sheathed cable, except that
a) other wiring methods shall be permitted for temporary work; and
b) flexible cord or cable shall be permitted in accordance with other Rules in this Section.

2) Surface raceways shall not be used on the stage side of the proscenium wall.

3) Wiring in areas other than those listed in Subrule 1) shall be in accordance with the requirements
of the appropriate Sections of this Code.

44-104 Number of conductors in raceways

For border or stage pocket circuits or for remote control circuits,

a) the number of conductors run in rigid metal conduit or electrical metallic tubing shall not exceed
that shown in Rule 12-910; and

b) conductors run in auxiliary gutters or metal wireways shall have a total cross-sectional area not
exceeding 20% of the cross-sectional area of the gutter or wireway.

44-106 Aisle lights in moving picture theatres
Circuits for aisle lights located under seats shall be permitted to supply 30 outlets, provided that the size
of lamp that can be used with each outlet is limited by barriers or the equivalent to 25 W or less.

Fixed stage switchboards

44-200 Stage switchboards to be dead front

Stage switchboards shall be

a) of the dead-front type; and

b) protected above with a suitable metal guard or hood extending the full length of the board and
completely covering the space between the wall and the board to protect the latter from falling
objects.

44-202 Guarding stage switchboards

1) Where a stage switchboard has exposed live parts on the back of the board, it shall be enclosed by
the walls of the building, by metallic mesh grilles, or by other acceptable methods.

2) The entrance to the enclosures shall have a self-closing door.

44-204 Switches
Switches shall be of the enclosed type and externally operated.

44-206 Pilot lamp on switchboards

1) A pilot lamp shall be installed within every switchboard enclosure.

2) The pilot lamp shall be connected to the circuit supplying the switchboard so that the opening of
the master switch does not cut off the supply to the lamp.

3) The lamp shall be on an independent circuit protected by an overcurrent device rated or set at not
more than 15 A.
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44-208 Fuses

Fuses on switchboards shall be

a) of either the plug or cartridge type; and

b) provided with enclosures in addition to the switchboard enclosure.

44-210 Overcurrent protection

1) All circuits leaving the switchboard shall have an overcurrent device connected in each ungrounded
conductor.

2) Notwithstanding Rule 30-104, a luminaire having an input voltage of not more than 120 V nominal
shall be permitted to be protected by an overcurrent device rated or set at not more than 100 A.

44-212 Dimmers

1) Dimmers shall be connected so as to be dead when their respective circuit switches are open.

2) Dimmers that do not open the circuit shall be permitted to be connected in a grounded neutral
conductor.

3) The terminals of dimmers shall be enclosed.

4) Dimmer faceplates shall be arranged so that accidental contact cannot readily be made with the
faceplate contacts.

44-214 Control of stage and gallery pockets
Stage and gallery pockets shall be controlled from the switchboard.

44-216 Conductors

1) Stage switchboards equipped with resistive or transformer-type dimmer switches shall be
connected with conductors having insulation suitable for the temperature generated in those
switchboards and in no case less than 125 °C.

2) The insulated conductors shall have an ampacity not less than that of the switch or overcurrent
device to which they are connected.

3) Holes in the metal enclosure through which conductors pass shall be bushed.

4) The strands of the insulated conductor shall be soldered together before they are fastened under a
clamp or binding screw.

5) Where a conductor of No. 8 AWG or of a larger size is connected to a terminal,
a) it shall be soldered into a lug; or
b) a solderless connector shall be used.

Portable switchboards on stage

44-250 Construction of portable switchboards

1) Portable switchboards shall be placed within enclosures of substantial construction, but shall be
permitted to be arranged so that the enclosure is open during operation.

2) There shall be no live parts exposed within the enclosure, except those on dimmer faceplates.

44-252 Supply for portable switchboards

1) Portable switchboards shall be supplied by means of flexible cord, Type S, SO, or ST, terminating
within the switchboard enclosure in an externally operated, enclosed, fused master switch.

2) The master switch shall be arranged to cut off current from all apparatus within the enclosure
except the pilot light.

3) The flexible cord shall have sufficient ampacity to carry the total load current of the switchboard.

4) The ampere rating of the fuses of the master switch shall be not greater than the total load current
of the switchboard.

Fixed stage equipment

44-300 Footlights

1) Where footlights are connected using rigid metal conduit or electrical metallic tubing, every
lampholder shall be installed in an individual outlet box.

2)  Where footlights are not connected using rigid metal conduit or electrical metallic tubing, the
wiring shall be installed in a metal trough.
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44-302 Metal work

1) The metal work for footlights, borders, proscenium sidelights, and strips shall be not less than
0.78 mm thick.

2) The metal work for bunches and portable strips shall be not less than 0.53 mm thick.

44-304 Clearances at terminals
The terminals of lampholders shall be separated from the metal of the trough by at least 13 mm.

44-306 Mechanical protection of lamps in borders, etc.

Borders, proscenium sidelights, and strips shall be constructed so that the flanges of the reflectors or
other suitable guards protect the lamps from mechanical damage and from accidental contact with
scenery or other combustible material.

44-308 Suspended luminaires
Borders and strips shall be suspended so as to be electrically and mechanically safe.

44-310 Connections at lampholders
Conductors shall be soldered to the terminals of lampholders unless other suitable means are provided
to obtain positive and reliable connection under severe vibration.

44-312 Ventilation for mogul lampholders
Where the lighting devices are equipped with mogul lampholders, the lighting devices shall be
constructed with double walls and with adequate ventilation between the walls.

44-314 Conductor insulation for field-assembled luminaires

Foot, border, proscenium, and portable strip luminaires assembled in the field shall be connected with
conductors having insulation suitable for the temperature at which the conductors will be operated and
in no case less than 125 °C.

44-316 Branch circuit overcurrent protection
Branch circuits for footlights, border lights, and proscenium sidelights shall have overcurrent protection
in accordance with Rule 30-104.

44-318 Pendant lights rated more than 100 W

Where a pendant lighting device contains a lamp or group of lamps of more than 100 W capacity, it
shall be provided with a guard of not more than 13 mm mesh arranged to prevent damage from falling
glass.

44-320 Cable for border lights

1) Flexible cord for border lights shall be Type S, SO, or ST.

2) The flexible cord shall be fed from points on the gridiron or from other acceptable overhead points,
but shall not be fed from side walls.

3) The flexible cord shall be arranged so that strain is taken from clamps and binding screws.

4) Where the flexible cord passes through a metal or wooden enclosure, a metal bushing shall be
provided to protect the cord.

5) Terminals or binding posts to which flexible cords are connected inside the switchboard enclosure
shall be located to permit convenient access to the cords.

44-322 Wiring to arc pockets

Where the wiring to arc pockets is in rigid metal conduit or electrical metallic tubing, the end of the
conduit or tubing shall be exposed at a point approximately 300 mm away from the pocket, and the
wiring shall be continued in flexible metal conduit in the form of a loop at least 600 mm long, with
sufficient slack to permit the raising or lowering of the box.

44-324 Receptacles in gallery pockets
At least one receptacle having a rated capacity of not less than 30 A shall be installed in the gallery of
theatres in which dramatic or operatic performances are staged.

44-326 Receptacles and plugs
1) Receptacles intended for the connection of arc lamps shall
a) have an ampere rating not less than 35 A; and
b) be supplied by insulated copper conductors not smaller than No. 6 AWG.
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2) Receptacles intended for the connection of incandescent lamps shall
a) have an ampere rating not less than 15 A; and
b) be supplied by insulated conductors not smaller than No. 12 AWG copper or No. 10 AWG
aluminum.
3) Plugs for arc and incandescent receptacles shall not be interchangeable.

44-328 Curtain motors
Curtain motors shall be of the enclosed type.

44-330 Flue damper control
1) Where stage flue dampers are released by an electrical device, the circuit operating the device
shall, in normal operation, be closed.
2) The circuit shall be controlled by at least two single-pole switches enclosed in metal boxes with
self-closing doors without locks or latches.
3) One switch shall be placed at the electrician’s station and the other at a location that is acceptable.
4) The device shall be
a) designed for the full voltage of the circuit to which it is connected, no resistance being
inserted;
b) located in the loft above the scenery; and
c) enclosed in a suitable metal box with a tight self-closing door.

Portable stage equipment

44-350 Fixtures on scenery

1) Fixtures attached to stage scenery shall be
a) of the internally connected type; or
b) connected with flexible cord or cable suitable for hard usage as selected in accordance with

Rule 12-402 1) or 12-406 1).

2) The fixtures shall be secured firmly in place.

3) The stems of the fixtures shall be carried through to the back of the scenery and shall have a
suitable bushing on the end.

44-352 String or festooned lights
1) Joints in the wiring of string or festooned lights shall be staggered where practicable.

2) Where the lamps of string or festooned lights are enclosed in paper lanterns, shades, or other
devices of combustible material, they shall be equipped with lamp guards.

44-354 Flexible cords for portable equipment

Wiring methods for arc lamps, 