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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 SRI, Dorval, Québec, Canada

W. J. Burr Burr and Associates, Campbell River, British Columbia, Canada

J. Coté Hydro-Québec, Montréal, Québec, Canada

P. Falzon Electrical Safety Authority, Mississauga, Ontario, Canada

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

D. Letcher Don Letcher (E.S.C.0.) Enterprises, Sherwood Park, Alberta, Canada
(Representing International Association of Electrical Inspectors)

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

J. Overton Technical Safety BC, Cranbrook, British Columbia, Canada

S. Paulsen CSA Group, Toronto, Ontario, Canada

E. J. Power E.J. Power Engineering, Stanhope, Prince Edward Island, Canada
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D. Schill SaskPower, Regina, Saskatchewan, 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

Y. Boodram
J. Calabria

C. C. Cormier
L. Coulombe

(Representing International Association of Electrical Inspectors)
Schneider Electric Canada, Inc., Mississauga, Ontario, Canada
Smith + Andersen, Toronto, Ontario, Canada

Alberta Municipal Affairs, Edmonton, Alberta, Canada

Reégie du batiment du Quéebec, Quebec, Quebec, Canada

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

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

S. Jenken The 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., Brampton, Ontario, Canada

S. Paulsen CSA Group, Toronto, Ontario, Canada

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

M. McEwen CSA Group, Toronto, Ontario, Canada

(Project Manager)

Section 10 — Grounding and bonding

R. Leduc (Chair)

M. K. Shea (Vice-Chair)

Marex Canada Limited, Calgary, Alberta, Canada

AES Engineering, Victoria, British Columbia, Canada
(Representing International Association of Electrical Inspectors)

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

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

J. Calabrese Electrical Safety Authority, Mississauga, Ontario, Canada

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

G. Lobay CSA Consumer Network, Ottawa, Ontario, Canada

M. Mihaluk Les installations électriques Auger inc., Montréal, Québec, Canada
D. G. Morlidge All Energy Techniques, Okotoks, Alberta, Canada

J. Overton Technical Safety BC, Cranbrook, British Columbia, Canada

G. Sawyer Marex Canada Limited, Calgary, Alberta, Canada

l. B. Simpson IBK Simpson Consulting, North Vancouver, British Columbia, Canada
C. J. Workman Eaton Industries (Canada) Company, Burlington, Ontario, Canada

D. Zimmerman SaskPower Electrical Inspections, Saskatoon, Saskatchewan, Canada
M. McEwen CSA Group, Toronto, Ontario, Canada

(Project Manager)
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Section 12 — Wiring methods

S. W. Douglas (Chair)

I. Miiller (Vice-Chair)
M. S. Anderson

G. Benjamin

P. Daigle

B. Fuhr
T. Hamden
R. W. Horner

I. Laouini

A. Nause
A. Pottier
K. Richards
A. Zubczyk

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

Nexans Canada Inc., Markham, Ontario, Canada
SaskPower, Regina, Saskatchewan, Canada
ABB Electrification Canada SRI, Dorval, Québec, Canada

Province of New Brunswick Department of Public Safety, Miramichi, New
Brunswick, Canada

DJA Engineering Services, Calgary, Alberta, Canada
CSA Group, Toronto, Ontario, Canada

Atkore International (Allied Tube & Conduit Corporation), Harvey, lllinois,
USA

Corporation des maitres électriciens du Quebec, Montréal, Quebec,
Canada

IPEX Management Inc., Oakville, Ontario, Canada
UL LLC, Toronto, Ontario, Canada

BnZ Engineering, Burlington, Ontario, Canada
Georgian College, Barrie, Ontario, Canada

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

Section 14 — Protection and control

R. P. de Lhorbe (Chair)
R. T. Hiscock (Vice-Chair)
T. Branch

S. C. Bygrave

L. Coulombe

S. G. Davies
T. Evans

G. T. Gingara

D. J. Heron

M. Lusk

E. Posma

W. C. Rossmann

L. G. Silecky

T. Pope
(Senior Project Manager)

Schneider Electric Canada, Inc., North Vancouver, British Columbia, Canada

RTH Electrical Consulting, Fort Steele, British Columbia, Canada
PDR Technologies Inc., Oakville, Ontario, Canada

Stantec Consulting Ltd., Dartmouth, Nova Scotia, Canada

Régie du batiment du Québec, Québec, Québec, Canada

Canada
Underwriters Laboratories Inc., Toronto, Ontario, Canada

BHP, Saskatoon, Saskatchewan, Canada

Heron Electrical Consulting Inc., Worthington, Ontario, Canada
CSA Group, Charlotte, North Carolina, USA

Eaton, Mississauga, Ontario, Canada

Pegasus Consulting, Calgary, Alberta, Canada

Mersen Canada Toronto Inc., Mississauga, Ontario, Canada
(Representing International Association of Electrical Inspectors)

CSA Group, Toronto, Ontario, Canada

Section 16 — Class 1 and Class 2 circuits

T. Simmons (Chair)

T. K. Kjartanson
(Vice-Chair)

P. Doucet
R. J. Kelly

D. Lenasi

January 2021

British Columbia Institute of Technology, Burnaby, British Columbia,
Canada

Manitoba Hydro, Winnipeg, Manitoba, Canada

New Brunswick Department of Justice and Public Safety, Moncton, New
Brunswick, Canada

Oasis Consulting, Ingleside, Ontario, Canada
Signify Canada Ltd., Langley, British Columbia, Canada
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N. Mashayekh
P. Olders

S. Paulsen
W. Saworski
G. Sawyer

A. Z. Tsisserev
M. McEwen

(Project Manager)

Eaton’s Bussmann Business, Lachine, Québec, Canada

Ontario Electrical Industry Training Trust, Toronto, Ontario, Canada
(Representing International Association of Electrical Inspectors)

CSA Group, Toronto, Ontario, Canada

SNC Lavalin, North Battleford, Saskatchewan, Canada
Marex Canada Limited, Calgary, Alberta, 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

D. J. Heron
B. Keane

R. Kohuch

R. R. Langlois

W. G. Lawrence

R. Leduc
D. G. Morlidge
J. H. Morrison

V. Rowe
B. Schneider
D. Stochitoiu

M. Throckmorton

T. Tremblay
M. McEwen

(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

Heron Electrical Consulting Inc., Worthington, Ontario, Canada
Brian Keane Consulting, Aurora, Ontario, Canada

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

FM Approvals, LLC, Norwood, Massachusetts, USA
Marex Canada Limited, Calgary, Alberta, Canada

All Energy Techniques, Okotoks, Alberta, Canada

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

Marex Canada Limited, Nanaimo, British Columbia, Canada

Canary Hazardous Location Experts, Edmonton, Alberta, Canada

CSA Group, Toronto, Ontario, Canada

Shell Canada Limited Shell Upstream Americas, Calgary, Alberta, 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)

|. Barnes
M. Brown

R. Charbonneau

L. Coulombe
G. J. Drew

G. Lobay
A. Milivojevich

D. G. Morlidge
E. J. Power
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Electrical Safety Authority, Mississauga, Ontario, Canada
Marex Canada Limited, Nanaimo, British Columbia, Canada
AES Engineering, Victoria, British Columbia, Canada

Electrical Safety Authority, Cambridge, Ontario, 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)

All Energy Techniques, Okotoks, Alberta, Canada
E.J. Power Engineering, Stanhope, Prince Edward Island, Canada
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M. K. Shea AES Engineering, Victoria, British Columbia, Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior 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, Sherwood Park, Alberta, Canada
(Representing International Association of Electrical Inspectors)

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

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

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

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

S. Paulsen CSA Group, Toronto, 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

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 24 — Patient care areas

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

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

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

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

P. M. Gelinas ClUSSS du Nord-de-I'lle-de-Montréal Hopital, Montréal, Québec, Canada

G. Hughes University of New Brunswick Department of Health, Fredericton, New
Brunswick, Canada

J. Karman SMP Engineering, Edmonton, Alberta, Canada

S. H. Mallikarachchi City of Winnipeg Planning, Property & Development, Winnipeg, Manitoba,
Canada

M. B. Raber M. B. Raber, P. Eng., Winnipeg, Manitoba, Canada

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

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior 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 Limited, Calgary, Alberta, Canada

M. Brown Electrical Safety Authority, Cambridge, Ontario, 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
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M. Mihaluk Les installations électriques Auger inc., Montréal, Québec, Canada

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

S. Paulsen CSA Group, Toronto, Ontario, Canada

S. Rasaratnam Schneider Electric, Edmonton, Alberta, Canada

T. R. Titus Electrical Safety Authority, New Hamburg, Ontario, Canada

A. Z. Tsisserev

M. McEwen
(Project Manager)

(Representing International Association of Electrical Inspectors)
AES Engineering Ltd., Vancouver, British Columbia, Canada
CSA Group, Toronto, Ontario, Canada

Section 28 — Motors and generators

M. Smith (Chair)
V. V. Gagachev
(Vice-Chair)

M. S. Anderson

CSA Consumer Network, Kitchener, Ontario, Canada
Eaton, Burlington, Ontario, Canada

SaskPower, Regina, Saskatchewan, Canada

P. Baltazart University of Alberta Facilities & Operations Utility Department,
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 Canada

R. P. de Lhorbe Schneider Electric Canada, Inc., North Vancouver, British Columbia, Canada

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

S. Finnagan St. Lawrence College, Kingston, Ontario, Canada

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

L. G. Silecky Mersen Canada Toronto Inc., Mississauga, Ontario, Canada
(Representing International Association of Electrical Inspectors)

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 30 — Installation of lighting equipment

Leviton Canada, Pointe-Claire, Québec, Canada
Technical Safety BC, Kelowna, British Columbia, Canada

P. Desilets (Chair)
M. Pilato (Vice-Chair)

K. Bartlett Electrical Safety Authority, Ottawa, Ontario, Canada
E. Chantigny Dehumidified Air Solutions, St-Laurent, Québec, Canada
J. A. Davidson JAD Consulting, Virden, Manitoba, Canada
(Representing International Association of Electrical Inspectors)
B. Keane Brian Keane Consulting, Aurora, Ontario, Canada
D. Lenasi Signify Canada Ltd., Langley, British Columbia, Canada
Q.Y.Li Coast Mountain Bus Company, Burnaby, British Columbia, Canada
M. Mihaluk Les installations électriques Auger inc., Montréal, Québec, Canada
D. Rittenhouse Maple Ridge, British Columbia, Canada
A. Yearwood CSA Group, Toronto, Ontario, Canada
A. Andronescu CSA Group, Toronto, Ontario, Canada
(Project Manager)

January 2021
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Section 32 — Fire alarm systems, smoke alarms, carbon monoxide alarms,

and fire pumps

M. S. Anderson (Chair)

A. Z. Tsisserev (Vice-Chair)
S. Aspinwall

R. Delisle

R. Dodds

D. Gnocchi
N. Hanna

S. Jenken
M. Lusk

A. Pottier

V. R. Rochon
D. Weber

C. J. Workman

T. Pope
(Senior Project Manager)

SaskPower, Regina, Saskatchewan, Canada

AES Engineering Ltd., Vancouver, British Columbia, Canada
Smith + Andersen, Toronto, Ontario, Canada

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

B.C. Provincial Health Service Authority, Vancouver, British Columbia,
Canada

Tornatech Inc., Laval, Québec, Canada

Electrical Safety Authority, Mississauga, Ontario, Canada

The City of Winnipeg, Winnipeg, Manitoba, Canada

CSA Group, Charlotte, North Carolina, USA

UL LLC, Toronto, Ontario, Canada

ROAR Engineering, Mississauga, Ontario, Canada

Canadian Fire Alarm Association, Markham, Ontario, Canada
Eaton Industries (Canada) Company, Burlington, Ontario, Canada
CSA Group, Toronto, Ontario, Canada

Section 34 — Signs and outline lighting

R. Pack (Chair)

M. Pilato (Vice-Chair)
L. Catton

F. Dabiet

J. A. Davidson

D. Froese
E. J. Power

A. Yearwood

T. Pope
(Senior Project Manager)

SaskPower, Saskatoon, Saskatchewan, Canada
Technical Safety BC, Kelowna, British Columbia, Canada
Acme Design Service Ltd., Belle River, Ontario, Canada
Allanson International Inc., Markham, Ontario, Canada

JAD Consulting, Virden, Manitoba, Canada
(Representing International Association of Electrical Inspectors)

Seventy-Seven Signs Limited, Saskatoon, Saskatchewan, Canada
E.J. Power Engineering, Stanhope, Prince Edward Island, Canada
CSA Group, Toronto, Ontario, Canada
CSA Group, Toronto, Ontario, Canada

Section 36 — High-voltage installations

R. P. de Lhorbe (Chair)
B. Lipson (Vice-Chair)
R. M. Bartholomew

J. Coteé

L. Coulombe

E. P. Dick

R. Head

D. J. Heron
0. Maita
E. Sleigh
T. Tremblay

January 2021

Schneider Electric Canada, Inc., North Vancouver, British Columbia, Canada
AES Engineering, Vancouver, British Columbia, Canada

Electric Power Equipment Ltd., Vancouver, British Columbia, Canada
Hydro-Québec, Montréal, Québec, Canada

Régie du batiment du Québec, Québec, Québec, Canada

Electric Power Diagnostics, Toronto, Ontario, Canada

Cambridge, Ontario, Canada
(Representing International Association of Electrical Inspectors)

Heron Electrical Consulting Inc., Worthington, Ontario, Canada
Inter Pipeline Ltd., Edmonton, Alberta, Canada

Prime Engineering Ltd., Victoria, British Columbia, Canada
Electrical Safety Authority, Sudbury, Ontario, Canada
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T. Pope CSA Group, Toronto, Ontario, Canada
(Senior 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., Burlington, Ontario, Canada

K. C. Cheong MKC Engineering Corp., Vancouver, British Columbia, Canada
U. Janisch Langley, British Columbia, Canada
G. W. Jones Assiniboine Community College, Brandon, Manitoba, Canada
D. Laguerre Schindler Elevator Corporation, Toronto, Ontario, Canada
D. McLellan Technical Standards & Safety Authority (TSSA), Toronto, Ontario, Canada
S. Mercier Régie du batiment du Québec, Montréal, Québec, Canada
M. Mihai Technical Standards & Safety Authority (TSSA), Toronto, Ontario, Canada
R. Mitchell Electrical Safety Authority, Mississauga, Ontario, Canada
(Representing International Association of Electrical Inspectors)
S. Mollaei AES Engineering Ltd., Vancouver, British Columbia, Canada
M. Pedram Modern Elevator Innovations Inc., Hamilton, Ontario, Canada
A. Rehman Schindler Elevator Corporation, Morristown, New Jersey, USA
L. Yang CSA Group, Toronto, Ontario, Canada
T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 40 — Electric cranes and hoists

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

S. Bollito

M. Chumkovski

SaskPower, Regina, Saskatchewan, Canada

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

RUETGERS Canada Inc., Hamilton, Ontario, Canada

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

S. W. Douglas QPS Evaluation Services Inc., Toronto, Ontario, Canada

K. Hood Lloydminster, Alberta, Canada

T. Rodrigues Technical Standards & Safety Authority (TSSA), Mississauga, Ontario,
Canada

R. Rus O’Brien Lifting Solutions, Burlington, Ontario, Canada

L. Uruski Manitoba Labour, Winnipeg, Manitoba, Canada

L. Yang CSA Group, Toronto, Ontario, Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 42 — Electric welders

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

B. Budinski Edmonton, Alberta, Canada

K. Dunbar Government of the Northwest Territories, Yellowknife, Northwest
Territories, Canada

F. Hegholz Rostec Enterprises Inc., Rosalind, Alberta, Canada

D. Hisey The CWB Group, Fort Saskatchewan, Alberta, Canada

R. May Surrey, British Columbia, Canada

January 2021
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M. Mihaluk Les installations électriques Auger inc., Montréal, Québec, Canada

A. Pottier UL LLC, Toronto, Ontario, Canada

L. Silecky Mersen Canada Toronto Inc., Mississauga, Ontario, Canada
(Representing International Association of Electrical Inspectors)

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 44 — Theatre installations

S. Mercier (Chair) Régie du batiment du Québec, Montréal, Québec, Canada
I. Laouini (Vice-Chair) Corporation des maitres électriciens du Québec, Montréal, Québec,
Canada
B. Bennett TO Live, Toronto, Ontario, Canada
J. Calabrese Electrical Safety Authority, Mississauga, Ontario, Canada
). Feenstra University of the Fraser Valley, Chilliwack, British Columbia, Canada
K. Hood Lloydminster, Alberta, Canada
(Representing International Association of Electrical Inspectors)
M. Mihaluk Les installations électriqgues Auger inc., Montréal, Québec, Canada
A. Yearwood CSA Group, Toronto, Ontario, Canada
T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

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 SaskPower, Regina, Saskatchewan, Canada

(Vice-Chair)

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

R. M. Bartholomew Electric Power Equipment Ltd., Vancouver, British Columbia, Canada

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

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

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

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

N. Hanna Electrical Safety Authority, Mississauga, Ontario, Canada

P. Hew CSA Group, Toronto, 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

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 52 — Diagnostic imaging installations

N. Hanna (Chair) Electrical Safety Authority, Mississauga, Ontario, Canada
M. B. Raber (Vice-Chair) M. B. Raber, P. Eng., Winnipeg, Manitoba, Canada

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

J. C. Einarson Whitehorse, Yukon, Canada
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W. Wetmore QPS Evaluation Services Inc., Toronto, Ontario, Canada

T. Pope CSA Group, Toronto, Ontario, Canada
(Senior Project Manager)

Section 54 — Community antenna distribution and radio and television
installations

S. M. Turcot (Chair) Bell Canada, Montréal, Québec, Canada

J. Zulak (Vice-Chair) Department of National Defence, Ottawa, Ontario, Canada

E. Chantigny Dehumidified Air Solutions, St-Laurent, Québec, Canada

T. Chiu Stantec Consulting Ltd., Vancouver, British Columbia, Canada

P. Olders Ontario Electrical Industry Training Trust, Toronto, Ontario, Canada
(Representing International Association of Electrical Inspectors)

T. Walker TELUS, Calgary, Alberta, Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 56 — Optical fiber cables

S. M. Turcot (Chair) Bell Canada, Montreéal, Québec, Canada

J. Zulak (Vice-Chair) Department of National Defence, Ottawa, Ontario, Canada

I. Albanese TELUS, Burnaby, British Columbia, Canada

E. Cometa CSA Group, Toronto, Ontario, Canada

S. Finnagan St. Lawrence College, Kingston, Ontario, Canada

P. Olders Ontario Electrical Industry Training Trust, Toronto, Ontario, Canada
(Representing International Association of Electrical Inspectors)

V. Rowe Marex Canada Limited, Nanaimo, British Columbia, Canada

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

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 58 — Passenger ropeways and similar equipment

W. L. Sparks (Chair) Doppelmayr Canada Ltd., Kelowna, British Columbia, Canada
S. Mercier (Vice-Chair) Régie du batiment du Québec, Montréal, Québec, Canada
D. Bruce Alberta Municipal Affairs, Edmonton, Alberta, Canada
M. Chumkovski QPS Evaluation Services Inc., Toronto, Ontario, Canada
(Representing International Association of Electrical Inspectors)
U. Janisch Langley, British Columbia, Canada
V. C. Lightfoot Cranbrook, British Columbia, Canada
P. McDermott Technical Standards & Safety Authority (TSSA), Toronto, Ontario, Canada
D. Uddenberg PBX Engineering Ltd., Vancouver, British Columbia, Canada
T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 60 — Electrical communication systems

S. M. Turcot (Chair) Bell Canada, Montréal, Québec, Canada
J. Zulak (Vice-Chair) Department of National Defence, Ottawa, Ontario, Canada
S. Bent Nova Scotia Power Inc., Kingston, Nova Scotia, Canada

(Representing International Association of Electrical Inspectors)
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E. Chantigny Dehumidified Air Solutions, St-Laurent, Québec, Canada

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

S. Finnagan St. Lawrence College, Kingston, Ontario, Canada

W. Kwan Industry Canada, Ottawa, Ontario, Canada

B. Lowe Vancouver, British Columbia, Canada

R. S. Smith Riverview, New Brunswick, Canada

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

T. Walker TELUS, Calgary, Alberta, Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 62 — Fixed electric heating systems

T. S. Driscoll (Chair)
J. Turner (Vice-Chair)
R. Barth

J. Bradshaw

J. Bylinski

J. Calabrese

T. De Francesco

P. D. den Bakker

G. Gagnon

T. Hamden

M. Humphries

R. Loiselle

D. W. McCallum

R. Pack

E. D. Stephens
L. Tiracchia
(Project Manager)

OBIEC Consulting Ltd., Calgary, Alberta, Canada

Swansea Consulting, Toronto, Ontario, Canada
Thermon, Inc., San Marcos, Texas, USA

nVent Thermal Canada Ltd., Edmonton, Alberta, Canada
Stelpro Design Inc., St-Bruno, Québec, Canada

Electrical Safety Authority, Mississauga, Ontario, Canada
Aeromation Inc., Vancouver, British Columbia, Canada
Shell Canada Ltd., Calgary, Alberta, Canada

Schluter Systems (Canada) Inc., Ste-Anne-de-Bellevue, Québec, Canada
CSA Group, Toronto, Ontario, Canada

CSA Group, Toronto, Ontario, Canada

Suncor Energy Inc., Calgary, Alberta, Canada

PCL Industrial Management, Edmonton, Alberta, Canada

SaskPower, Saskatoon, Saskatchewan, Canada
(Representing International Association of Electrical Inspectors)

Appleton Group LLC, Elmira, Ontario, Canada
CSA Group, Toronto, Ontario, Canada

Section 64 — Renewable energy systems, energy production systems, and
energy storage systems

T. Simmons (Chair)

S. W. Douglas (Vice-Chair)
T. Buchal

S. Eng

T. K. Kjartanson

P. Lourdu

S. Paulsen

J. Pinter

D. B. Pollock

A. Pottier
E. W. Smiley

January 2021

British Columbia Institute of Technology, Burnaby, British Columbia,
Canada

QPS Evaluation Services Inc., Toronto, Ontario, Canada

Independent Consultant, Moravia, New York, USA

Enviro-Energy Technologies Inc., Markham, Ontario, Canada

Manitoba Hydro, Winnipeg, Manitoba, Canada

e2 Engineering, Victoria, British Columbia, Canada

CSA Group, Toronto, Ontario, Canada

Pinter Electrical Consulting Inc., Lake Country, British Columbia, Canada

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

UL LLC, Toronto, Ontario, Canada
Reid Wylde Engineering Ltd., Courtenay, British Columbia, Canada
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R. Yousef Electrical Safety Authority, Mississauga, Ontario, Canada
M. McEwen CSA Group, Toronto, Ontario, Canada
(Project Manager)

Section 66 — Amusement parks, midways, carnivals, film and TV sets,
TV remote broadcasting locations, and travelling shows

S. Mercier (Chair) Régie du batiment du Québec, Montréal, Québec, Canada
A. Wanuch (Vice-Chair) KRE Electric Ltd., Mississauga, Ontario, Canada
J. Calabrese Electrical Safety Authority, Mississauga, Ontario, Canada
R. Holden Sim Lighting and Grip, Burnaby, British Columbia, Canada
K. Hood Lloydminster, Alberta, Canada
(Representing International Association of Electrical Inspectors)
U. Janisch Langley, British Columbia, Canada
S. Paulsen CSA Group, Toronto, Ontario, Canada
J. Porter Toronto, Ontario, Canada
A. Tully City of Vancouver, New Westminster, British Columbia, Canada
K. S. Woods IATSE Local 891, Port Moody, British Columbia, Canada
T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 68 — Pools, tubs, and spas

R. Pack (Chair) SaskPower, Saskatoon, Saskatchewan, Canada

M. S. Anderson SaskPower, Regina, Saskatchewan, Canada

(Vice-Chair)

M. Brown Electrical Safety Authority, Cambridge, Ontario, Canada

S. W. Douglas QPS Evaluation Services Inc., Toronto, Ontario, Canada

D. Letcher Don Letcher (E.S.C.0.) Enterprises, Sherwood Park, Alberta, Canada
(Representing International Association of Electrical Inspectors)

T. Minna EPI Electrical Contractors, Brampton, Ontario, Canada

L. B. Ross Newmarket, Ontario, Canada

A. Thornley City of Vancouver, Vancouver, British Columbia, Canada

A. Yearwood CSA Group, Toronto, Ontario, Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 70 — Electrical requirements for factory-built relocatable
structures and non-relocatable structures

J. C. Potts (Chair) Department of Community & Government Services, Government of
Nunavut, lgaluit, Nunavut, Canada

H. Lang (Vice-Chair) Government of Yukon, Whitehorse, Yukon, Canada

M. S. Anderson SaskPower, Regina, Saskatchewan, Canada

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

J. C. Einarson Whitehorse, Yukon, Canada

J. Hermary Nickel Electric Ltd., Brandon, Manitoba, Canada

U. Janisch Langley, British Columbia, Canada

K. D. Maynard Canadian Home Builders’ Association, Ottawa, Ontario, Canada
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R. W. Morin Grafton, Ontario, Canada

(Representing International Association of Electrical Inspectors)
V. Thielmann Nova 3 Engineering Limited, Winnipeg, Manitoba, Canada
T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 72 — Mobile home and recreational vehicle parks

R. Leduc (Chair) Marex Canada Limited, Calgary, Alberta, Canada

J. C. Potts (Vice-Chair) Department of Community & Government Services, Government of
Nunavut, Igaluit, Nunavut, Canada

M. S. Anderson SaskPower, Regina, Saskatchewan, Canada

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

J. C. Einarson Whitehorse, Yukon, Canada

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

K. Hood Lloydminster, Alberta, Canada

U. Janisch Langley, British Columbia, Canada

D. Letcher Don Letcher (E.S.C.0.) Enterprises, Sherwood Park, Alberta, Canada
(Representing International Association of Electrical Inspectors)

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

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 74 — Airport installations

C. C. Cormier (Chair) Alberta Municipal Affairs, Edmonton, Alberta, Canada

S. W. Douglas (Vice-Chair) QPS Evaluation Services Inc., Toronto, Ontario, Canada

E. J. Alf Transport Canada — AARTAE, Ottawa, Ontario, Canada

G. W. Bradbury B.T.E. Engineering Technology Services, St. Petersburg, Florida, USA
(Representing International Association of Electrical Inspectors)

R. Chernish Department of National Defence, Winnipeg, Manitoba, Canada

D. Fedyshen City of Red Deer Inspections & Licensing, Red Deer, Alberta, Canada

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

U. Janisch Langley, British Columbia, Canada

G. Kooner Vancouver Airport Authority, Richmond, British Columbia, Canada

R. Larivée Avia Rupta Solutions Inc., Laval, Québec, Canada

S. H. Mallikarachchi City of Winnipeg Planning, Property & Development, Winnipeg, Manitoba,
Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)
Section 76 — Temporary wiring

J. Rowley (Chair) City of Vancouver, Vancouver, British Columbia, Canada

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

J. Calabrese Electrical Safety Authority, Mississauga, Ontario, Canada
B. Doan Sumner Electric London Ltd., Komoka, Ontario, Canada
T. K. Kjartanson Manitoba Hydro, Winnipeg, Manitoba, Canada
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S. Nair WorkSafe BC, Richmond, British Columbia, Canada

B. O’'Donnell AC Powerline Construction, Pickering, Ontario, Canada
S. Paulsen CSA Group, Toronto, Ontario, Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 78 — Marine wharves, docking facilities, fixed and floating piers,
and boathouses

A. Pottier (Chair) UL LLC, Toronto, Ontario, Canada

D. Mayne (Vice-Chair) Government of Newfoundland & Labrador Human Resource Secretariat,
St. John’s, Newfoundland and Labrador, Canada

W. J. Burr Burr and Associates, Campbell River, British Columbia, Canada

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

C. J. Estereicher Photon Electric, Cochrane, Alberta, Canada

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

U. Janisch Langley, British Columbia, Canada

D. Kalles Bruce Power, Tiverton, Ontario, Canada

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

M. L. Vollmer Michael Vollmer Yacht Design Inc., Burlington, Ontario, Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 80 — Cathodic protection

H. Lang (Chair) Government of Yukon, Whitehorse, Yukon, Canada

D. L. Pickering (Vice-Chair) City of Calgary, Calgary, Alberta, Canada

R. J. Maynard Aurora Corrosion Control a Div. of Aurora Environmental Consulting Ltd.,
Calgary, Alberta, Canada

S. Paulsen CSA Group, Toronto, Ontario, Canada

D. Schill SaskPower, Regina, Saskatchewan, Canada
(Representing International Association of Electrical Inspectors)

R. Stromer RS Engineering Ltd., Calgary, Alberta, Canada

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

R. G. Wakelin Gull River Engineering Inc., Brooklin, Ontario, Canada

T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 84 — Interconnection of electric power production sources

S. W. Douglas (Chair) QPS Evaluation Services Inc., Toronto, Ontario, Canada

G. W. Jones (Vice-Chair) Assiniboine Community College, Brandon, Manitoba, Canada
M. S. Anderson SaskPower, Regina, Saskatchewan, Canada

D. Desrosiers Saint-Bruno, Québec, Canada

E. P. Dick Electric Power Diagnostics, Toronto, Ontario, Canada

D. J. Heron Heron Electrical Consulting Inc., Worthington, Ontario, Canada
B. Lipson AES Engineering, Vancouver, British Columbia, Canada

A. Mak WorleyParsons Canada, Edmonton, Alberta, Canada

D. Mascarenhas Brampton, Ontario, Canada
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S. Paulsen CSA Group, Toronto, Ontario, Canada
A. Pottier UL LLC, Toronto, Ontario, Canada
J. C. Potts Department of Community & Government Services, Government of
Nunavut, Igaluit, Nunavut, Canada
(Representing International Association of Electrical Inspectors)
V. Rowe Marex Canada Limited, Nanaimo, British Columbia, Canada
T. Simmons British Columbia Institute of Technology, Burnaby, British Columbia,
Canada
T. Pope CSA Group, Toronto, Ontario, Canada

(Senior Project Manager)

Section 86 — Electric vehicle charging systems

P. Desilets (Chair)

D. Mascarenhas
(Vice-Chair)

D. Chandler
J. Coté

S. Dallas

P. R. Hinse
M. Mihaluk
T. W. Odell
J. Overton
S. Paulsen
J. C. Potts

S. Shokrzadeh
J. E. Tarchinski
A. Z. Tsisserev

R. Yousef
P. Glowacki
(Project Manager)

Appendix C
T. Olechna (Chair)
Appendix D
. Mller (Chair)
Appendix F
V. Rowe (Chair)

Appendix G

A. Z. Tsisserev (Chair)
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Leviton Canada, Pointe-Claire, Québec, Canada
Brampton, Ontario, Canada

AES Engineering, Vancouver, British Columbia, Canada

Hydro-Québec, Montréal, Québec, Canada

Toronto Electric, Electric Mobility Canada, Toronto, Ontario, Canada
University of Ontario Institute of Technology, Oshawa, Ontario, Canada
Les installations électriques Auger inc., Montréal, Québec, Canada
Toronto Hydro-Electric System Ltd., Toronto, Ontario, Canada
Technical Safety BC, Cranbrook, British Columbia, Canada

CSA Group, Toronto, Ontario, Canada

Department of Community & Government Services, Government of
Nunavut, Igaluit, Nunavut, Canada
(Representing International Association of Electrical Inspectors)

CSA Group, Toronto, Ontario, Canada

General Motors Company, Warren, Michigan, USA

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

Electrical Safety Authority, Mississauga, Ontario, Canada

Nexans Canada Inc., Markham, Ontario, Canada

Marex Canada Limited, Nanaimo, British Columbia, Canada

AES Engineering Ltd., Vancouver, British Columbia, Canada
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Appendix ] — Annex J18
T. S. Driscoll (Chair) OBIEC Consulting Ltd., Calgary, Alberta

Appendix ] — Annex J20

T. Olechna Electrical Safety Authority, Mississauga, Ontario
Appendix K

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

T. S. Driscoll (Chair) OBIEC Consulting Ltd., Calgary, Alberta
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Canadian Electrical Code, Part 1

Metric units

Symbols and conversion factors for SI units

Recognized symbols for SI units have been used in the Canadian Electrical Code, Part |. 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 SI 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) & degree(s) (angle)
°C rise 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
m? square metre(s) 10.764 square feet
m?3 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? square millimetre(s) 0.00155 square inch(es)
Nem newtonemetre 8.85 pound-force inches
Q ohm(s) 1 ohm(s)
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Multiplying factor for
conversion to
Symbol SI unit previously used unit Previously used unit
Pa pascal(s) 0.000295 inch(es) of mercury
0.000334 feet of water
0.000145 pounds per square inch (psi)
5 second(s) 1 second(s)
Vv volt(s) 1 volt(s)
W watt(s) 1 watt(s)
uF microfarad(s) ;- 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 2
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
Residential carbon monoxide alarming devices

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

ASME A17.1-2019/CSA B44:19
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
Installation code for lightning protection systems

B108-18
Compressed natural gas fuelling stations installation code

B149.1-15
Natural gas and propane installation code

B149.2:20
Propane storage and handling code

B355-15
Lifts for persons with physical disabilities

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
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C22.2 No. 1-04 (withdrawn)
Audio, video, and similar electronic equipment

C22.2 No. 3-M1988 (withdrawn)
Electrical features of fuel-burning equipment

C22.2 No. 4-16
Enclosed and dead-front switches

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

C22.2 No. 14-18
Industrial control equipment

C22.2 No. 18.1-13 (R2018)
Metallic outlet boxes

C22.2 No. 18.2-06 (R2016)
Nonmetallic outlet boxes

C22.2 No. 18.3-12 (R2017)
Conduit, tubing, and cable fittings

C22.2 No. 18.4-15 (R2018)
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
Thermoset-insulated wires and cables

C22.2 No. 41-13 (R2017)
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 (R2017)
Cover plates for flush-mounted wiring devices

C22.2 No. 45.1-07 (R2017)
Electrical rigid metal conduit — Steel
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C22.2 No. 46-13
Electric air-heaters

C22.2 No. 48-15
Nonmetallic sheathed cable

CAN/CSA-C22.2 No. 49-18
Flexible cords and cables

C22.2 No. 51:20
Armoured cables

C22.2 No. 52-17
Underground secondary and service-entrance cables

C22.2 No. 56-17
Flexible metal conduit and liquid-tight flexible metal conduit

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

C22.2 No. 65-18
Wire connectors

C22.2 No. 66.3-06 (R2015)
Low voltage transformers — Part 3: Class 2 and Class 3 transformers

C22.2 No. 75-17
Thermoplastic insulated wires and cables

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

C22.2 No. 82-1969 (R2018)

Tubular support members and associated fittings for domestic and commercial service masts

C22.2 No. 83-M1985 (R2017)
Electrical metallic tubing

C22.2 No. 83.1-07 (R2017)
Electrical metallic tubing — Steel

C22.2 No. 85-14 (R2018)
Rigid PVC boxes and fittings

C22.2 No. 96-17
Portable power cables

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

January 2021 © 2021 Canadian Standards Association

38



CSA C22.1:21

Canadian Electrical Code, Part 1

C22.2 No. 106-05 (R2019)
HRC-miscellaneous fuses

C22.2 No. 107.1-16
Power conversion equipment

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

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

C22.2 No. 111-18
General-use snap switches

C22.2 No. 113-18
Electric clothes dryers

C22.2 No. 123-16
Metal sheathed cables

C22.2 No. 124-16
Mineral-insulated cable

C22.2 No. 126.1-17
Metal cable tray systems

CAN/CSA-C22.2 No. 126.2-02 (R2017)

Nonmetallic cable tray systems

C22.2 No. 127-18
Equipment and lead wires

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

C22.2 No. 130:16

Requirements for electrical resistance trace heating and heating device sets

C22.2 No. 131-17
Type TECK 90 cable

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

CAN/CSA-C22.2 No. 157-92 (R2016)
Intrinsically safe and non-incendive equipment for use in hazardous locations

C22.2 No. 174-18

Cables and cable glands for use in hazardous locations
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C22.2 No. 178.1-14 (R2019)
Transfer switch equipment

C22.2 No. 178.3:17
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 (R2018)
PVC Insulating Tape

CAN/CSA-C22.2 No. 198.1-06 (R2020)
Extruded Insulating Tubing

C22.2 No. 208-18
Fire alarm and signal cable

C22.2 No. 211.0-03 (R2017)

General requirements and methods of testing for nonmetallic conduit

C22.2 No. 211.1-06 (R2016)
Rigid types EB1 and DB2/ES2 PVC conduit

C22.2 No. 211.2-06 (R2016)
Rigid PVC (unplasticized) conduit

C22.2 No. 211.3-96 (withdrawn)

Reinforced thermosetting resin conduit (RTRC) and fittings

C22.2 No. 213-17

Non-incendive electrical equipment for use in Class | and Il, Division 2 and Class ill, Divisions 1 and 2

hazardous (classified) locations

C22.2 No. 214-17
Communications cables

C22.2 No. 218.1-13 (R2017)
Spas, hot tubs, and associated equipment

C22.2 No. 223-15

Power supplies with extra-low-voltage Class 2 outputs

CAN/CSA-C22.2 No. 227.1:19
Electrical nonmetallic tubing
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C22.2 No. 227.2.1:19
Liquid-tight flexible non-metallic conduit

C22.2 No. 239-17
Control and instrumentation cables

C22.2 No. 248 series
Low-voltage fuses

C22.2 No. 250.0-18
Luminaires

C22.2 No. 250.13:20
Light emitting diode (LED) equipment for lighting applications

CAN/CSA-C22.2 No. 257-06 (R2015)
Interconnecting inverter-based micro-distributed resources to distribution systems

C22.2 No. 269.1-17
Surge protective devices — Type 1 — Permanently connected

C22.2 No. 2659.2-17
Surge protective devices — Type 2 — Permanently connected

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

C22.2 No. 269.4-17
Surge protective devices — Type 4 — Component assemblies

C22.2 No. 269.5-17
Surge protective devices — Type 5 — Components

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

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

C22.2 No. 273:19
Cablebus

C22.2 No 320:19
Controlled outlets

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

C22.2 No. 330-17
Photovoltaic rapid shutdown systems
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C22.2 No. 60079-0:19
Explosive atmospheres — Part 0: Equipment — General requirements

CAN/CSA-C22.2 No. 60079-1:16
Explosive atmospheres — Part 1: Equipment protection by flameproof enclosures “d”

CAN/CSA-C22.2 No. 60079-2:16
Explosive atmospheres — Part 2: Equipment protection by pressurized enclosure “p”

CAN/CSA-C22.2 No. 60079-5:16
Explosive atmospheres — Part 5: Equipment protection by powder filling “q”

CAN/CSA-C22.2 No. 60079-6:17
Explosive atmospheres — Part 6: Equipment protection by liquid immersion “0”

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

CAN/CSA-C22.2 No. 60079-11:14 (R2018)
Explosive atmospheres — Part 11: Equipment protection by intrinsic safety “i”

CAN/CSA-C22.2 No. 60079-15:18
Explosive atmospheres — Part 15: Equipment protection by type of protection

£t
n

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

CAN/CSA-C22.2 No. 60079-25:14 (R2018)
Explosive atmospheres — Part 25: Intrinsically safe electrical systems

CAN/CSA-C22.2 No. 60079-26:16
Explosive atmospheres — Part 26: Equipment with equipment protection level (EPL) Ga

CAN/CSA-C22.2 No. 60079-28:16
Explosive atmospheres — Part 28: Protection of equipment and transmission systems using optical
radiation

CAN/CSA-C22.2 No. 60079-29-1:17
Explosive atmospheres — Part 29-1: Gas detectors — Performance requirements of detectors for
flammable gases

CAN/CSA-C22.2 No. 60079-30-1:17
Explosive atmospheres — Part 30-1: Electrical resistance trace heating — General and testing
requirements

CAN/CSA-C22.2 No. 60529:16
Degrees of protection provided by enclosures

CAN/CSA-C22.2 No. 60601 series
Medical electrical equipment
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CAN/CSA-C22.2 No. 60950-1-07 (R2016)
Information technology equipment — Safety — Part 1: General requirements

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

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

CAN/CSA-C22.2 No. 62109-1:16
Safety of power converters for use in photovoltaic power systems — Part 1: General requirements

CAN/CSA-C22.2 No. 62275:16
Cable management systems — Cable ties for electrical installations

CAN/CSA-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

€68.5:20
Shielded and concentric neutral power cable for distribution utilities

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

C83-17
Communication and power line hardware

C235:20
Preferred voltage levels for ac systems, 0 to 50 000 V

C282-15
Emergency electrical power supply for buildings

CAN/CSA-C50052-99 (R2016)
Cast aluminium alloy enclosures for gas-filled high-voltage switchgear and controlgear

CAN/CSA-C50064-99 (R2016)
Wrought aluminium and aluminium alloy enclosures for gas-filled high-voltage switchgear and
controlgear

CAN/CSA-C50068-99 (R2016)
Wrought steel enclosures for gas-filled high-voltage switchgear and controlgear
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CAN/CSA-C50069-99 (R2016)
Welded composite enclosures of cast and wrought aluminium alloys for gas-filled high-voltage
switchgear and controlgear

CAN/CSA-C50089-99 (R2016)
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

o N

ventilated room “v

CAN/CSA-C60079-30-2:17
Explosive atmospheres — Part 30-2: Electrical resistance trace heating — Application guide for design,
installation and maintenance

CAN/CSA-C62155:06 (R2015)
Hollow pressurized and unpressurized ceramic and glass insulators for use in electrical equipment with
rated voltages greater than 1000 V

CAN/CSA-IEC 61400-24:12 (R2017)
Wind turbines — Part 24: Lightning protection

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

IEEE 844.2-2017/CSA C293.2-17
Application guide for design, equipment selection and installation of skin effect trace heating systems

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

M421-16
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

S413-14 (R2019)
Parking structures

SPE-1000-13
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)

Z32-15
Electrical safety and essential electrical systems in health care facilities

798-14 (R2019)
Passenger ropeways and passenger conveyors

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

CAN/CSA-Z240 RV Series-08 (R2013)
Recreational vehicles

Z240 RV Series-14 (R2020)
Recreational vehicles

CAN/CSA-Z241 Series-18
Park model trailers

CAN/CSA-Z267-00 (R2011) (withdrawn)
Safety code for amusement rides and devices

Z462-18
Workplace electrical safety

CAN/CSA-Z2662-15
Oil and gas pipeline systems

ANSI (American National Standards Institute)

B77.1-2017
Passenger Ropeways — Aerial Tramways, Aerial Lifts, Surface Lifts, Tows and Conveyors — Safety
Standard

C84.1-2016
American National Standard for Electric Power Systems and Equipment — Voltage Ratings (60 Hz)

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

B1.20.1-2013
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
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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

12.27.01-2011
Requirements for Process Sealing Between Electrical Systems and Flammable or Combustible Process
Fluids

60079-10-1 (12.24.01)-2014
Explosive Atmospheres — Part 10-1: Classification of areas — Explosive gas atmospheres

RP 12.06.01-2003
Recommended Practice for Wiring Methods for Hazardous (Classified) Locations — Instrumentation —
Part 1: Intrinsic Safety

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

WD 6-2016
Wiring Devices — Dimensional Specifications

Z535.4-2011
Product Safety Signs and Labels

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)
Design, Installation, and Maintenance of Electrical Systems for Fixed and Floating Offshore Petroleum
Facilities for Unclassified and Class 1, Division 1 and Division 2 Locations

RP 14FZ (2013)
Design and Installation 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 (2012)
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; R2015)
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 (R2015)
Equipotential Plane in Livestock Containment Areas

ASTM International

ASTM 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)

E11-20
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 (2007)
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)

60079-10-1:2015
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
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60079-14:2013
Explosive atmospheres — Part 14: Electrical installations design, selection and erection

60079-17:2013
Explosive atmospheres — Part 17: Electrical installations inspection and maintenance

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

60079-20-1:2010
Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour classification — Test
methods and data

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

60079-26:2014
Explosive atmospheres — Part 26: Equipment with equipment protection level (EPL) Ga

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

60300 Series
Dependability management

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

61010-1:2010
Safety requirements for electrical equipment for measurement, control, and laboratory use — Part 1:
General requirements

GUIDE 117 (edition 1.0, 2010-10-13)
Electrotechnical equipment — Temperatures of touchable hot surfaces

TS 60079-40 (2015)
Explosive atmospheres — Part 40: Requirements for process sealing between flammable process fluids
and electrical systems

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
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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

802.3-2015
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

844-2000
IEEE Recommended Practice for Electrical Impedance, Induction, and Skin Effect Heating of Pipelines and
Vessels

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

1020-2011
IEEE Draft Guide for Control of Small (100 kVA to 5 MVA) Hydroelectric Power Plants

1202-2006
IEEE Standard for Flame-Propagation Testing of Wire and Cable

1349-2011
IEEE Guide for Application of Electric Motors in Class |, Division 2 and Class I, Zone 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
IEEE Guide on the Surge Environment in Low-Voltage (1000 V and less) AC Power Circuits
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C62.41.2-2002
IEEE Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and less) AC Power
Circuits

PCIC-97-04, P.S. Hamer; 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 I, 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

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

Magison, Ernest. Electrical Instruments in Hazardous Locations, 4th edition, 2007

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

TR12.12.04:2011
Electrical Equipment in a Class 1, Division 2/Zone 2 Hazardous Location

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 1 Hazardous (classified) Locations

ISO (International Organization for Standardization)

965-1:2013
ISO general-purpose metric screw threads — Tolerances — Part 1: Principles and basic data
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965-3:1998
ISO general purpose metric screw threads — Tolerances — Part 3: Deviations for constructional screw
threads

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)

FDIS 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

NFPA (National Fire Protection Association)

20-2019
Standard for the Installation of Stationary Pumps for Fire Protection

30-2018
Flammable and Combustible Liquids Code

40-2019
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

68-2018
Standard on Explosion Protection by Deflagration Venting

70-2020
National Electrical Code

70B-2019
Recommended Practice for Electrical Equipment Maintenance
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77-2019
Recommended Practice on Static Electricity

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

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

484-2019
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 Operation

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

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

HAZ-10
Fire Protection Guide to Hazardous Materials, 2010

NRCC (National Research Council Canada)
National Building Code of Canada, 2015

National Farm Building Code of Canada, 1995

National Fire Code of Canada, 2015
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UL (Underwriters Laboratories)

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

1973 (2018)
Standard for Batteries for Use in Stationary, Vehicle Auxiliary Power and Light Electric Rail (LER)
Applications

9540 (2020)
Standard for Energy Storage Systems and Equipment

9540A (2019)
Standard for Test Method for Evaluating Thermal Runaway Fire Propagation in Battery Energy Storage
Systems

122701 (2017)
Standard for Requirements for Process Sealing Between Electrical Systems and Flammable or
Combustible Process Fluids

ULC (Underwriters Laboratories of Canada)

CAN/ULC-S139-17
Standard Method of Fire Test for Evaluation of Integrity of Electrical Power, Data, and Optical Fibre
Cables

CAN/ULC-S524-14
Standard for the Installation of Fire Alarm Systems

CAN/ULC-5531:2019
Standard for Smoke Alarms

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

CAN/ULC-52577-13
Standard for Suspended Ceiling Grid Low Voltage Systems and Equipment

Other publications
Alberta Municipal Affairs, Electrical STANDATA

Canada — Navigation Protection Act, R.S.C. 1985, c. N-22
Environment and Climate Change Canada, Canadian Climate Normals
Natural Resources Canada, Atlas of Canada

Natural Resources Canada, Micro-Hydropower Systems: A Buyer’s Guide, 2004
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Section 0
CSA C22.1:21 Object, scope, and definitions

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.

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
masonry.

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.
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Section 0
CSA C22.1:21 Object, scope, and definitions

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.
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

c) 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 — one or more rooms for the use of one or more persons as a housekeeping unit with
cooking, eating, living, and sleeping facilities.

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,
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Section 0
CSA C22.1:21 Object, scope, and definitions

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.

Identified —

a) when applied to a conductor, signifies that the conductor has
i) awhite or grey 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 or part of a building (other than office or exhibit space) or a part
of the premises outside the building where persons are employed in manufacturing processes or in the
handling of material, 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.
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Section 6
CSA C22.1:21 Services and service equipment

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) a separate service box or service equipment; or
b) a sealable meter fitting.

6-408 Location of meters

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, high ambient rooms, 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.

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 12
CSA C22.1:21 Wiring methods

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) in schools, 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.

January 2021 © 2021 Canadian Standards Association 128





























































































Section 12
CSA C22.1:21 Wiring methods

12-3036 Pull box or junction box sizes
1) 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.
2) 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
c) forangle and U pulls or runs of cable,

i)  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

ii) 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.
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Section 14
CSA C22.1:21 Protection and control

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.

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.
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Section 18
CSA C22.1:21 Hazardous locations

Protective gas — the gas used to maintain pressurization or to dilute a flammable gas or vapour.
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.

A Primary process seal — a seal that is directly in contact with process fluids under conditions of
normal use.
A Secondary process seal — a seal that comes into contact with process fluids only in the case of

a primary process seal failure.

A 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.

A 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.

Zone 0 — a location in which explosive gas atmospheres are present continuously or are present for
long periods.

Zone 1 — a |ocation in which

a) explosive gas atmospheres are likely to occur in normal operation; or

b) the location is adjacent to a Zone O 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.
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Section 26
CSA C22.1:21 Installation of electrical equipment

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) be notless 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 oriron parts shall be either hot dip galvanized or electroplated with non-ferrous metal.

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)”.
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Section 28
CSA C22.1:21 Motors and generators

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.

28-904 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.

28-906 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.

28-908 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) a 4-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
CSA C22.1:21 Installation of lighting equipment

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.

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.
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Section 34
CS5A C22.1:21 Signs and outline lighting

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
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Section 34
CS5A C22.1:21 Signs and outline lighting

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
c) 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.

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) a connection 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
i) 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 58
CSA C22.1:21 Passenger ropeways and similar equipment

58-014 Voltage limitations

1) Voltages for communication, control, remote control, monitoring, supervision, and signal circuits
shall not exceed 48 volts-to-ground (nominal), with the exception of circuits for hand-crank-type
telephone signal bells.

2) Voltages for motors, machine brakes, motor-generator sets, floodlighting, and heaters shall not
exceed 750 volts-to-ground.

3) Voltages for motor control circuits shall not exceed 120 volts-to-ground.

4) Voltages for aerial conductors or cables carried between towers that support the passenger
ropeway shall not exceed 30 volts-to-ground or 42 volts-to-ground peak, with the exception of
circuits for hand-crank-type telephone signal bells.

5) Voltages for all other circuits shall not exceed 300 volts-to-ground.

58-016 Luminaires on towers and stations
Passenger ropeway towers and stations shall be permitted to support luminaires for night skiing or
similar floodlighting applications, provided that

a) acircuit breaker is provided at each tower or station to disconnect all ungrounded conductors to
the luminaires supported by that tower or station;

b) the circuit breakers in Item a) are in lockable enclosures; and

c) circuits to luminaires are protected by a ground fault circuit interrupter(s).

Conductors

58-102 Minimum size of conductors

1) Intravelling cables, the minimum size of insulated conductors for all communication, control,
remote control, monitoring, supervision, and signal circuits shall be No. 20 AWG copper.

2) Except as specified in Subrule 1), the minimum size of insulated conductors for all communication,
control, remote control, monitoring, supervision, and signal circuits shall be No. 26 AWG copper.

58-104 Grouping of insulated conductors and cables

1) Optical fiber cables, shielded cables, and insulated conductors for operating devices, power, motor,
heating, air conditioning, operating, signal, communication, control, safety, fire alarm, and lighting
circuits shall be permitted to be run in the same raceway system or travelling cable, provided that
the insulation rating for each conductor is not less than the maximum circuit voltage in the cable or
raceway system.

2) Optical fiber cables, shielded cables, and insulated conductors for operating devices, operating,
signal, communication, control, safety, and fire alarm circuits shall be permitted to be run in the
same aerial cable, provided that the insulation rating for each conductor is not less than the
maximum circuit voltage.

3) The optical fiber cables referred to in Subrules 1) and 2) shall include conductive, non-conductive,
and hybrid types.

Wiring methods

58-200 Wiring methods

1) Insulated conductors, cables, and optical fiber cables located in machine rooms, control rooms,
machinery spaces, control spaces, and in or on cabins, not including travelling cables connecting
the movable drive carriage or movable return carriage, shall be installed in rigid metal conduit,
electrical metallic tubing, rigid PVC conduit, or wireways.

2) Notwithstanding Subrule 1), the following wiring methods shall be permitted in machine rooms,
control rooms, machinery spaces, control spaces, and in or on cabins:
a) mineral-insulated cable;
b) aluminum-sheathed cable;
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Section 64
CSA C22.1:21 Renewable energy systems, energy production systems, and energy storage systems

Field-assembled energy storage system — a system with storage capacity not exceeding 1 kWh
(3.6 MJ) that has not been evaluated in accordance with UL 9540.

Non-residential use energy storage system — an energy storage system that is not marked as being
suitable for residential use.

Residential use energy storage system — an energy storage system that
a) is marked as being suitable for residential use; and
b) conforms to the requirements of UL 9540.

Self-contained energy storage system — a system that conforms to the requirements of UL 9540.

Flow channel — a natural or fabricated structure, channel, or waterway creating water flow from which
electric power is generated.

Fuel cell — a device that generates a dc electrical current by the electrochemical combination of a
continuously supplied fuel and oxidant.

Fuel cell system — a system consisting of one or more fuel cells and associated equipment that
produces usable electricity.

Portable fuel cell system — a fuel cell power system that is not intended to be permanently
fastened or otherwise secured in a specific location.

Stationary fuel cell system — a permanently installed fuel cell power system.

Full load rating — the maximum power that a micro-hydropower system is designed to generate
continuously.

Functionally-grounded photovoltaic system — a solar photovoltaic system that has an electrical
reference to ground that is not solidly grounded.

Guy wire — a wire rope not intended to conduct electricity that mechanically supports a wind turbine
tower.

Head — the difference in elevation between two water surfaces, measured in metres.

Hydraulic turbine — equipment that converts the kinetic and potential energy of flowing water to
mechanical energy.

Hydrokinetic power system — a system operating as an interconnected or stand-alone system and
consisting of one or more hydrokinetic turbines that convert the kinetic energy of flowing water into
electrical energy.

Hydrokinetic turbine electrical system — all electrical equipment from the hydrokinetic turbine
generator terminals to the point of distributed resource connection, including equipment for power
transmission, power conditioning, energy storage, grounding, bonding, and communications.

Hydrokinetic turbine generator — all electrical equipment and circuits within the hydrokinetic turbine
structure up to the hydrokinetic turbine generator terminals.

Hydrokinetic turbine generator terminal — a point(s) identified by the hydrokinetic turbine supplier at
which the hydrokinetic turbine generator can be connected to the electrical power system, including
connection for the purposes of transferring energy as well as communications.
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Section 64
CSA C22.1:21 Renewable energy systems, energy production systems, and energy storage systems

Installed capacity — the maximum capacity of the generating units in a micro-hydropower or
hydrokinetic power system.

Interactive system — a power production system that operates in parallel with and can deliver power
to another system, such as a supply authority system.

Inverter —

Combination inverter/power conditioning unit (PCU) — equipment that is used to invert direct
current into alternating current either at a fixed voltage and frequency in a stand-alone system or
following an imposed waveform in an interactive system.

Interactive inverter — an inverter whose ac output is intended for use in parallel with an electric
utility or other electricity supply authority network, whether or not the inverter injects net power
into the utility or supply network.

Power conditioning unit (PCU) — equipment that is used to change voltage level or waveform or
otherwise alter or regulate the output of a power source.

Inverter input circuit — the insulated conductors between
a) the inverter and the battery in stand-alone systems; or
b) the renewable energy source and the inverter.

Inverter output circuit — the insulated conductors between

a) theinverter and a panelboard for stand-alone systems; or

b) the inverter and the service equipment or another electric power production source, such as a
supply authority.

Load —
Ballast load — see Diversion load.

Diversion load — a resistive device, usually consisting of water or air electric heating elements, to
which energy is diverted when more energy is generated than required.

Dump load — see Diversion load.
Mechanical governor — a controlling device that adjusts the flow of water through a hydraulic turbine.

Micro-hydropower system — a system with a rated output of 100 kW or less operating as an
interconnected or stand-alone system and consisting of one or more hydraulic turbines that convert
energy derived from flowing and falling water primarily by utilizing the available head difference.

Battery-based micro-hydropower system — a micro-hydropower system that uses batteries for
energy storage, usually in less than 5 kW capacities.

Monopole — an array or portion of an array that has two source circuit insulated conductors, one
positive (+) and one negative (-).

Nacelle — the body, shell, and casing covering the gearbox, generator, blade hub, and other parts
mounted on the top of the tower structure of a propeller-type wind turbine and electrically connected
to the rest of the wind turbine generator electrical system after installation.
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Section 64
CSA C22.1:21 Renewable energy systems, energy production systems, and energy storage systems

Photovoltaic combiner — an assembly of buses and connections that may contain overcurrent
protective devices, control apparatus, switches, or other equipment and that connects photovoltaic
source circuits or the outputs of other combiners together to create an output at higher current or
higher voltage, or both.

Photovoltaic module — a complete, environmentally protected assembly of interconnected solar cells.

Application Class A photovoltaic module — an unrestricted access module for use in solar
photovoltaic systems operating in excess of 50 V dc or in excess of 240 W.

Application Class B photovoltaic module — a restricted access module for use in solar photovoltaic
systems where the module is inaccessible to the public.

Application Class C photovoltaic module — a limited voltage, unrestricted access module for use in
photovoltaic systems operating at 50 V dc or less and 240 W or less.

Photovoltaic output circuit — circuit insulated conductors or cables between the photovoltaic source
circuit(s) and the power conditioning unit or dc utilization equipment.

Photovoltaic power source — an array or aggregate of arrays that generates dc power at system
voltage and current.

Photovoltaic recombiner — an assembly of buses and connections that may contain overcurrent
protective devices, control apparatus, switches, or other equipment and that connects outputs from
photovoltaic combiners together to create an output at higher current or higher voltage, or both.

Photovoltaic source circuit — insulated conductors or cables between photovoltaic modules and from
photovoltaic modules to the common connection point(s) of the dc system.

Point of common coupling — the point where the supply authority’s system is connected to the power
producer’s facilities or conductors.

Point of distributed resource connection — the point where the renewable energy system is connected
to a different system, and that can be the same as the point of common coupling or, in the case of a
stand-alone system, the point at which the stand-alone network or load is connected to the renewable
energy system.

Power conditioning unit (PCU) — see Inverter.
Power conditioning unit output circuit — see Inverter output circuit.

Power electronics input — the insulated conductors or cables between the hydrokinetic turbine
terminals and the first stage of the power electronics system.

Rated power (as applied to small wind turbines) — a wind turbine’s maximum power output at a wind
speed of 11.0 m/s or less.

Renewable energy — energy derived from resources that are naturally replenished, such as sunlight,
wind, water, tides, and geothermal heat.

Renewable energy system — all interconnected equipment, up to and including the system
disconnecting means, that converts renewable energy into electrical energy.

Solar cell — the basic photovoltaic device that generates electricity when exposed to light.
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Section 68
CSA C22.1:21 Pools, tubs, and spas

Section 68 — Pools, tubs, and spas

Scope

68-000 Scope
1) This Section applies to
a) electrical installations and electrical equipment in or adjacent to pools; and
b) non-electrical metal accessories in a pool or within 3 m of the inside wall of a pool.
2) A pool shall be deemed to include
a) permanently installed and storable swimming pools;
b) hydromassage bathtubs;
c) spasand hot tubs;
d) wading pools;
e) baptismal pools;
f)  decorative pools; and
g) splash pads.
3) This Section supplements or amends the general requirements of this Code.

General

68-050 Special terminology
In this Section, the following definitions shall apply:

Decorative pool — a pool that could be used as a wading pool, that is larger than 1.5 m in any
dimension, and that is readily accessible to the public.

Dry-niche luminaire — a luminaire intended for installation in the wall of the pool in a niche that is
sealed against the entry of pool water by a fixed lens.

Forming shell — a structure intended for mounting in a pool structure to support a wet-niche luminaire
assembly.

Hydromassage bathtub — a permanently installed bathtub having an integral or remote water pump or
air blower, and having a fill and drain water system; this term includes therapeutic pools.

Leakage current collector — a device designed to provide a path to ground for leakage current
originating from devices in contact with pool water.

Permanently installed swimming pool — a pool constructed in such a manner that it cannot be
disassembled for storage.

Spa or hot tub — a pool or tub designed for the immersion of persons in heated water circulated in a
closed system incorporating a filter, heater, and pump, and with or without a motor-driven blower, but
not intended to be filled and drained with each use.

Splash pad — an area designed for water play that is not intended to have standing water.

Storable swimming pool — a pool constructed in such a manner that it can be readily disassembled for
storage and reassembled to its original integrity.

Wet-niche luminaire — a luminaire intended for installation in a forming shell mounted in a pool
structure where the luminaire will be completely surrounded by pool water.
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Section 72
CSA C22.1:21 Mobile home and recreational vehicle parks

2) Recreational vehicle lot supply equipment shall be located not less than 600 mm or more than
1.2 m above the ground.
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Section 74
CSA C22.1:21 Airport installations

74-008 Series lighting systems
Series lighting systems shall be installed with a ground counterpoise.

74-010 Ground counterpoise
1) Ground counterpoise conductors shall be made of soft copper, be not smaller than No. 8 AWG, and
be
a) asolid bare conductor where installed in earth; or
b) insulated and have a green finish if installed underground in raceways.
2) The ground counterpoise when installed in earth shall be
a) placed 75 mm above all cable in a trench;
b) run in a zig-zag pattern when outer cables are more than 150 mm apart, crossing cables at
300 mm intervals measured along the trench;
c) placed 75 mm over non-metallic conduit containing groups of cables; and
d) placed under any protective covering used.
3) The counterpoise shall be connected to
a) the mounting stake of each stake-mounted light unit;
b) the ground terminal of each series isolating transformer;
c) the sheath of metal-sheathed cables and the armour of armoured cables where such cables
are used to supply light units;
d) the ground electrodes at all regulators, towers, and lighting equipment that the counterpoise
system serves,;
e) the ground electrode in each maintenance hole through which the counterpoise conductor
passes;
f)  metallic transformer housings, lids, or covers; and
g) non-current-carrying metallic parts of inset lights.
4) Where counterpoise conductors of different systems come together or cross each other, they shall
be bonded together at those points.
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Section 78
CSA C22.1:21 Marine wharves, docking facilities, fixed and floating piers, and boathouses

mounting the equipment in robust shrouds or kiosks constructed of metal, concrete bollards,
plywood, or fibreglass, or shall be protected by other equivalent methods.
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CSA C22.1:21 Section 82

2) Notwithstanding Subrule 1), a disconnecting means integral to the rectifier unit shall be permitted
to serve as the disconnecting means required in Subrule 1), provided that
a) the disconnecting means is equipped with barriers or other suitable means to protect service
personnel from live parts on the line side; and
b) the rectifier enclosure is rendered inaccessible to unauthorized persons by a lockable cover.
3) The disconnecting means referred to in Subrule 1) shall be labelled in a conspicuous, legible, and
permanent manner identifying it as the disconnecting means for a cathodic protection system.

80-012 Operating voltage

When a cathodic protection system has a maximum available voltage of more than 50 V, the voltage
difference between any exposed point of the protected system or any point in the vicinity of the anodes
and any point 1 m away on the earth’s surface shall not exceed 10 V.

80-014 Warning signs and drawings

1) Tanks, pipes, or structures protected by a cathodic protection system shall bear a marking, either
on the structure or on a tag attached to the conductor close to the connection to the structure,
warning that the connection is not to be disconnected unless the power source is turned off.

2) Asign shall be placed in a conspicuous location adjacent to the disconnecting means for any
electrical apparatus connected to the cathodically protected structures, advising that before
equipment or piping is replaced or modified
a) cathodic protection must be turned off; and
b) atemporary cathodic protection bypass conductor, sized for the maximum available current,

must be installed.

3) Notwithstanding Subrule 2), in a non-hazardous location the required sign shall be permitted to
advise the use of a temporary conductor, sized for the maximum available current, to bypass the
location where equipment or piping is to be replaced or modified, as an alternative to turning off
the cathodic protection.

4) A drawing showing the location of underground wiring, polarity, and anodes shall be provided
inside the rectifier cabinet or in a location near the cabinet.

5) When the immersed surfaces of a storage or process container are cathodically protected, a notice
shall be placed in a conspicuous location adjacent to the entranceway, advising that the cathodic
protection system must be turned off before the container is entered.

Section 82 — Deleted
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Table 6A (Concluded)

RIOXLPE, RW75XLPE, RW90XLPE UNJACKETED 600 V

CONDUCTOR
CHARACTERISTICS NUMBER OF CONDUCTORS
Conduc- Class B 1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100
tor size,
AWG or | Dia Area Area Area Area Area Area Area Area Area Area Area Area Area Area Area
kemil mm mm? mm? mm? mm? mm? mm?2 mm?2 mm? mm?2 mm? mm? mm? mm? mm? mm? Area mm? | Area mm? | Area mm? | Area mm?2 | Area mm?
700 28.55 |640.18 |(640.18 |1280.36 |1920.54 |2560.72 |3200.9 |3841.08 |4481.26 |5121.44 |5761.62 |G401.8 12 803.6 |19205.4 |25607.2 |32009.0 |38 410.8 448126 51214.4 57 616.2 64 018.0
750 29.41 |679.33 |679.33 |1358.66 |[2037.99 |2717.31 |3396.64 |4075.97 |4755.3 5434.63 |6113.96 |6793.29 |13586.57 |20379.86 |27173.15 [33966.43 [40759.72 |47553.01 |54346.29 |61139.58 |67932.86
800 30.25 |718.69 |[718.69 |1437.38 |2156.07 |2874.75 |3593.44 |4312.13 |[5030.82 |5749.51 |6468.2 7186.88 |14 373.77 |21 560.65 |28 747.54 [35934.42 |43 121.3 50308.19 |57495.07 |64681.96 |71868.84
900 31.85 |796.73 |[796.73 |1593.45 |[2390.18 |3186.9 |3983.563 |4780.35 |[5577.08 |6373.8 7170.53 |7967.26 |15934.51 |23901.77 |31869.02 |39 836.28 |47 803.53 |55770.79 [63738.05 |71705.3 79 672.56
1000 33.32 |871.97 |[871.97 |1743.93 |2615.9 |3487.87 |4359.83 |5231.8 6103.77 |6975.73 |7847.7 8719.67 |17 439.33 |26 159.0 |34878.67 |43 598.33 |52 318.0 61037.66 |69757.33 |78477.0 87 196.66
1250 37.56 |1108.0 |[1108.0 |[2216.01 |[3324.01 |4432.01 |5540.02 |6648.02 |7756.02 |8864.03 |[9972.03 |11080.03 |22 160.07 |33240.1 |44320.13 |55400.16 |66 480.2 77560.23 |[88640.26 |99720.3 110 800.33
1500 40.68 |1299.73 |1299.73 |2599.45 |3899.18 |5198.9 |6498.63 |7798.36 |9098.08 |10397.81 |11697.53 |12997.26 |25994.52 |38991.78 |51 989.04 |64 986.29 {77 983.55 |90980.81 |103978.07 |116975.33 |129972.59
1750 4358 |1451.64 |14591.64 |2983.28 |447492 |5566.56 |7458.21 |8949.85 |10441.49|11933.13 |13424.77 |14516.41 |25 832.82 |44 745.23 |59 665.64 |74582.05 |89 498.46 |104414.88 |119331.29 (1342477 |145164.11
2000 46.27 |1681.47 |1681.47 |3362.94 |5044.41 |6725.88 |8407.35 |10088.81|11770.28 [13451.75 |15133.22 |16 814.69 |33 629.38 |50 444.07 |67 258.76 |84 073.45 | 100 888.14 |117702.83 |134517.52 |151 332.22 |168 146.91
SOLID CONDUCTORS
14 3.15 |7.79 7.79 15.59 23.38 31.17 38.97 46.76 54.55 62.34 70.14 77.93 155.86 233.79 311.72 389.66 467.59 545.52 623.45 701.38 779.31
12 3.57 |10.01 10.01 20.02 30.03 40.04 50.05 60.06 70.07 80.08 90.09 100.1 200.2 300.29 400.39 500.49 600.59 700.69 800.79 900.88 1000.98
10 411 |13.27 13.27 26.53 39.8 53.07 66.34 79.6 92.87 106.14 119.4 132.67 265.34 398.01 530.68 663.35 796.02 928.69 1061.36 1194.03 1326.7

1’2zl VSO
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Table 6B (Concluded)

RY0XLPE, RW75XLPE, RW9OXLPE UNJACKETED 1000 V

CONDUCTOR
CHARACTERISTICS NUMBER OF CONDUCTORS

Conduc- Class B 1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100

tor size,

AWG or |[Dia Area Area Area Area Area Area Area Area Area Area Area Area Area Area Area Area

kemil mm mm? mm? mm? mm? mm? mm2 mm?2 mm? mm? mm? mm2 mm? mm? mm? mm? | Area mm? | Area mm? mm? Area mm? | Area mm?

700 29.05 |662.8 662.8 1325.6 [1988.4 |2651.2 |3314.0 |3976.8 4639.6 5302.4 5965.2 6627.9% |13 255.99 |19 883.98 |26 511.98 |33 139.97 (39767.97 |46395.96 |53023.96 |59651.95 |66279.95

750 29.91 |702.62 |702.62 |1405.25 |2107.87 |2810.49 |[3513.12 421574 |4918.36 |5620.99 |6323.61 |7026.24 |14052.47 |21078.71 (28104.94 |35131.18 |42157.41 [49183.65 |56209.88 |63 236.12 |70262.36

800 30.75 |742.64 |742.64 |1485.29 |2227.33 |[2370.57 |3713.22 |4455.86 |5198.5 5941.14 |6683.79 |7426.43 |14852.86 |22279.29 |29 705.72 |37 132.15 |44 558.58 |51985.01 |59411.44 |66837.87 |74264.31

300 32.35 |821.94 |821.594 |1643.87 |2465.81 |3287.75 |4109.68 |4931.62 |5753.56 |[6575.49 |7397.43 |8215.37 [16438.74 (24 658.11 |32 877.47 |41096.84 |43316.21 |57 535.58 |65754.95 |73574.32 |82193.68

1000 33.82 (89833 |898.33 |[1796.66 |2695.0 |[3593.33 |[4491.66 |5389.99 |6288.33 |7186.66 |B8084.39 |8383.32 |17966.65 |26949.97 |35933.3 |44916.62 {53 899.95 |62883.27 |71866.6 |80849.92 |[89833.25

1250 3832 |1153.3 |1153.3 |2306.59 |3459.89 [4613.19 |5766.48 |6919.78 |8073.07 |9226.37 |10379.67 |11532.96 |23 065.93 |34 598.89 |46 131.85 |57 664.81 |69 197.78 |80730.74 |[52263.7 |103796.66 |115 329.63
107

1500 41.44 |1348.74 |1348.74 |2697.45 |4046.23 [5394.97 |6743.72 |8092.46 |9441.2 10 789.95 |12 138,69 |13 487.44 |26 974.87 |40 462.31 53 949.74 |67 437.18 |80924.61 |94 412.05 |[899.48 121 386.92 | 134 874.35
123

1750 44.34 |1544.12 |1544.12 |3088.24 |4632.36 |6176.48 |7720.6 |9264.72 |10808.85 |12352.97 |13 897.09 |15441.21 |30 882.41 |46 323.62 |61 764.83 |77 206.04 |92 647.24 |108 088.45 |529.66 138 970.87 | 154 412.07
138

2000 47.03 |1737.16 |1737.16 |[3474.32 |5211.48 |6948.64 |8685.8 |10422.96 |12 160.12 |13 897.28 |15634.44 |17371.6 |34743.2 |52114.8 |69486.4 |86858.0 |104229.6 |121601.21 |972.81 156 344.41 |173 716.01

SOLID CONDUCTORS

14 391 |12.01 12.01 24.01 36.02 48.03 60.04 72.04 84.05 96.06 108.07 120.07 240.14 360.22 480.29 600.36 720.43 840.51 960.58 1080.65 1200.72

12 433 |14.73 14.73 2945 44.18 58.9 73.63 88.35 103.08 117.8 132.53 147.25 294.51 441.76 589.01 736.27 883.52 1030.77 1178.03 1325.28 1472.54

10 487 |18.63 18.63 37.25 55.88 74.51 93.14 111.76 130.39 149.02 167.64 186.27 372.54 558.82 745.09 931.36 1117.63 1303.9 1490.18 1676.45 1862.72

1’2zl VSO
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Table 6C (Concluded)

ROOXLPE, RW75XLPE, ROOEP, RW75EP, RWOOXLPE, RWIOEP JACKETED 600 V

CONDUCTOR
CHARACTERISTICS NUMBER OF CONDUCTORS
Conduc- Class B 1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100
tor size,
AWG or |Dia Area Area Area Area Area Area Area Area Area Area Area Area Area Area
kemil mm mm? mm? mm? mm? mm? mm? mm?2 mm?2 mm? mm? mm?2 mm?2 mm? mm? Area mm? [ Area mm? | Area mm? | Area mm? | Area mm? | Area mm?
700 31.85 |796.73 |796.73 |1593.45 |2390.18 |3186.9 |3983.63 |4780.35 |5577.08 [6373.8 7170.53 |7967.26 |[15934.51 (23901.77 |31869.02 |39836.28 |47 803.53 |55770.79 |63738.05 |[71705.3 |79 672.56
750 32.71 |840.33 |840.33 |1680.66 |[2521.0 |3361.33 |4201.66 |5041.99 |5882.32 |[6722.66 |7562.99 |[8403.32 |16806.64 |25209.96 [33613.29 |42016.61 [50419.93 |58823.25 |67226.57 |75629.89 |[84033.21
800 33.55 |B884.05 |[884.05 |1768.09 |2652.14 |3536.18 |4420.23 |5304.28 |6188.32 (707237 |7956.42 |8840.46 |17680.92 |26521.38 [35361.85 |44202.31 |53 04277 |61883.23 |70723.69 |79564.15 |88 404.61
900 35.15 |970.38 |970.38 |1940.75 (2911.13 |3881.51 |4851.89 |5822.26 |6792.64 |[7763.02 |8733.39 |9703.77 |19407.54 |29111.31 (38 815.08 |48518.86 |58222.63 [67926.4 |77630.17 |87333.94 [97037.71
1000 36.62 |1053.24 |1053.24 |2106.48 |[3159.71 [4212.95 |5266.19 |6319.43 |7372.67 |8425.9 9479.14 |10532.38 |21 064.76 [31597.14 |42 129.52 |52661.91 |63 194.29 |73726.67 |84259.05 |[94791.43 |105323.81
1250 42.38 |1410.63 |1410.63 |2821.25 |4231.88 |5642.5 |7053.13 |8463.75 |9874.38 |11285.01 |12 695.63 |14 106.26 |28 212.51 |42 318.77 |56425.03 |70531.28 |B4637.54 |98743.8 |112850.05 126 956.31 |141 062.57
1500 455 162597 |1625.97 |3251.94 |4877.91 |6503.88 |8129.85 |[9755.82 |11381.79 |13 007.76 |14 633.73 |16259.71 |32519.41 |48 779.12 |65038.82 |81 298.53 |97 558.23 |113 817.94 | 130 077.64 |146 337.35 | 162 597.05
1750 484 1835.84 |1839.84 |3679.68 |5519.53 |7358.37 |9185.21 11035.05 |12878.5 |14 718.74 |16558.58 |18 398.42 |36 796.85 |55195.27 [73553.69 [51592.12 |110 390.54 |128 788.96 | 147 187.35 | 165 585.81 183 984.23
2000 51.09 |2050.04 |2050.04 |4100.07 |6150.11 |8200.15 |10250.18 |12 300.22 |14 350.26 |16 400.3 |18 450.33 |20500.37 |41000.74 |61 501.11 (82 001.48 | 102 501.85 | 123 002.22 | 143 502.59 | 164 002.96 | 184 503.32 {205 003.569
SOLID CONDUCTORS
14 3.91 |12.01 12.01 24.01 36.02 48.03 60.04 72.04 84.05 96.06 108.07 120.07 240.14 360.22 480.29 600.36 720.43 840.51 960.58 1080.65 1200.72
12 433 |1473 14.73 29.45 44.18 58.9 73.63 88.35 103.08 117.8 132.53 147.25 294,51 441.76 589.01 736.27 883.52 1030.77 1178.03 1325.28 1472.54
10 487 |18.63 18.63 37.25 55.88 74.51 93.14 111.76 130.39 149.02 167.64 186.27 37254 558.82 745.09 931.36 1117.63 1303.9 1490.18 1676.45 1862.72
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Table 6D (Concluded)

TWU, TWU75, RWU90XLPE UNJACKETED

CONDUCTOR
CHARACTERISTICS NUMBER OF CONDUCTORS
Conduc- Class B 1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100
tor size,
AWG or | Dia Area Area Area Area Area Area Area Area Area Area Area Area Area Area Area
kemil mm mm? mm?2 mm? mm? mm? mm?2 mms2 mm? mm? mm? mm?2 mm? mm? mm? mm? Area mm? | Area mm? | Area mm? | Area mm? | Area mm?
700 30.82 |746.03 |746.03 |[1492.06 |2238.08 |2984.11 |3730.14 |4476.17 |5222.2 5968.22 |[6714.25 |7460.28 |[14920.56 (22 380.84 |29 841.12 |37301.4 |[44761.68 |52221.96 |59682.24 (6714252 (746028
750 31.69 |788.74 |788.74 |1577.48 |2366.22 |3154.96 |3943.7 |4732.45 |5521.19 |6309.93 |7098.67 |7887.41 |[15774.82 |23662.23 |31549.64 |39437.04 |47324.45 |55211.86 |63099.27 |70986.68 |78 874.09
800 32.53 [831.11 |831.11 |1662.22 |2493.33 |3324.44 |4155.55 |4986.65 |5817.76 |6648.87 |7479.98 |8311.09 |16622.18 |24933.27 |33 244.36 |41555.45 |49866.54 (58177.63 |66488.72 |74799.81 [83110.9
900 34.13 [914.88 |914.88 |[1829.75 |2744.63 |3659.51 |4574.38 |5489.26 |6404.14 |[7319.01 |8233.89 |[9148.76 |18297.53 |27 446.29 |36595.06 |45743.82 |54892.59 |64041.35 |73190.12 |82338.88 |91487.65
1000 35.6 [995.38 |995.38 [1990.76 |2986.15 |3981.53 |4976.91 |5972.29 |6967.68 |7963.06 |8958.44 |[9953.82 |19907.64 |29861.47 |39815.29 |49 769.11 |59722.93 |(69676.76 |79630.58 |89584.4 99 538.22
1250 39.08 |1199.5 |1199.5 [2398.99 |[3598.49 |4797.99 |5997.48 |7196.98 |8396.48 |9595.97 |10795.47 |11994.97 [23989.93 |35984.9 |47979.86 |59974.83 |71969.79 |83964.76 |95959.72 |107954.69 |119 949.65
1500 42.96 |14495 |1449.5 [2899.0 |43485 |[5798.0 |7247.5 |8697.0 10 146.5 |11596.01 |13 045.51 |14 495.01 |28 990.01 |43 485.02 |57 980.03 |72 475.03 |86 970.04 |101 465.05 |115960.06 | 130 455.06 | 144 950.07
1750 4586 |1651.8 1651.8 3303.6 485541 |6607.21 |8259.01 |9910.81 11562.61 |13 214.42 |14 866.22 |16518.02 |33 036.04 |49 554.06 |66072.08 |82550.1 (95108.12 |115626.14 |132 144.16 |148 662.18 | 165 180.2
2000 4855 |1851.26 |1851.26 [3702.53 |5553.79 |7405.06 |9256.32 |11107.58 |12 958.85 |14 810.11 |16 661.38 |18 512.64 |37 025.28 |55537.92 |74 050.56 |92 563.2 |111075.84 |129588.48 |148 101.12 |166613.76 | 185 126.4
SOLID CONDUCTORS
14 467 |17.13 17.13 34.26 51.39 68.51 85.64 102.77 119.9 137.03 154.16 171.29 342.57 513.86 685.15 856.43 1027.72 1199.01 1370.29 1541.58 1712.87
12 5.09 |20.35 20.35 40.7 61.04 81.39 101.74 | 122.09 142.44 162.79 183.13 203.48 406.96 610.45 813.93 1017.41 |1220.89 1424.37 1627.85 1831.34 2034.82
10 5.63 |24.89 24.89 49.79 74.68 99.58 124.47 | 149.37 174.26 199.16 224.05 248.95 497.89 746.84 995.79 1244.73 | 1493.68 1742.63 1991.57 2240.52 2489.47

1’2zl VSO
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Table 6E (Concluded)

RPVU90 UNJACKETED 1000 V and 2000 V

CONDUCTOR

CHARACTERISTICS NUMBER OF CONDUCTORS
Conduc- Class B 1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100
tor size,
AWG or | Dia Area Area Area Area Area Area Area Area Area Area Area Area Area Area Area
kemil mm mm? mm? mm? mm? mm? mm? mm? mm? mm? mim? mm? mi? mm? mm? mm? | Area mm? | Area mm? | Area mm? | Area mm? | Area mm?
750 31.71 |789.74 |[789.74 1579.47 |2369.21 |3158.95 |3948.68 |4738.42 |3528.16 |6317.89 |7107.63 |7897.37 |15794.74 |23692.1 |31589.47 |39486.84 |47 384,21 |5528157 |63178.94 |71076.31 |78973.68
200 32.52 |830.6 2306 1661.2 2491.79 |3322.39 |[4152.99 |4983.59 |5814.19 |6644.79 |[7475.38 830598 |16611.96 [24917.94 |[33223.93 |41529.91 [49835.89 |58141.87 |66447.85 |74753.83 |83059.81
500 34.15 91595 [915.95 1831.9 2747.85 |3663.8 [4579.75 |5495.69 |6411.564 |[7327.59 (824354 |9159.49 |18318.98 |27 478.47 |36637.96 [45797.45 [54956.94 |64116.43 |73275.92 |82435.41 |51594.9
1000 35.62 |996.5 996.5 1993.0 2989.5 |3986.0 |[4982.5 5979.01 |6975.51 |7972.01 |8968.51 [9965.01 |19530.02 |29895.03 |32 860.04 |49 825.05 |59790.06 |69 755.07 |79720.08 |89 685.08 |[99650.09
1250 39.86 |1247.86 |1247.86 |2495.71 |3743.57 |4991.42 |6239.28 |7487.14 |8734.99 |9982.85 |11230.7 |12478.56 |24957.12 |37 435.68 |49914.24 |62392.8 |74871.36 |87349.92 (9982848 |112307.04 |124785.6
1500 42.98 |1450.85 |1450.85 |2901.7 4352.55 |5803.4 |7254.25 |8705.1 10 155.95 |11 606.81 |13 057.66 |14 508.51 |29 017.01 |43 525.52 |58 034.03 |72 542.53 |87 051.04 |101559.54 |116 068.05 | 130 576.56 | 145 085.06
1750 45.88 |1653.24 |1653.24 |3306.49 |4959.73 |6612.97 |8266.22 |9919.46 |11572.7 |13 22594 |14879.19 |16532.43 |33 064.86 |49 597.29 |66 129.72 |82 662,15 |99 194.58 |115727.01 |132 259.44 | 148 791.87 | 165 324.3
2000 4857 |1852.79 |1852.79 §3705.58 |[5558.37 |7411.16 |59263.85 |11116.74 |12969.53 |1482232 |16675.11 (185278 (37055.79 |55583.69 |74111.58 |92639.48 (111 167.37 | 12060527 |148 223.16 | 166 751.06 | 185 278.95
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Table 6F (Concluded)

RPVU90 JACKETED 1000 V and 2000 V

CONDUCTOR

CHARACTERISTICS NUMBER OF CONDUCTORS
Conduc- Class B 1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100
tor size,
AWG or |Dia Area Area Area Area Area Area Area Area Area Area Area Area Area Area
kemil mm mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? | Area mm? | Area mm? | Area mm? | Area mm? | Area mm? | Area mm?
750 35.01 |962.66 |962.66 [1925.33 |2887.99 |3850.65 [4813.31 |[5775.98 |6738.64 |7701.3 8663.96 |9626.63 |[19253.25 |28 879.88 |38506.5 |48133.13 |57759.76 |67386.38 |77013.01 |86639.63 |96266.26
200 35.82 |1007.72 |1007.72 |2015.45 |3023.17 |4030.89 [5038.61 |6046.34 |7054.06 |R8061.78 |9069.5 10 077.23 |20 154.45 |30 231.68 [40308.91 |50386.14 |60463.36 |70540.59 |80617.82 |90695.04 |100772.27
500 37.45 |1101.52 |1101.52 |[2203.05 |3304.57 |4406.09 [5507.61 |[6609.14 |7710.66 |8812.18 |[9913.71 |11015.23 [22030.46 |33 045.69 |44 060.92 |55076.14 |66091.37 |77106.6 |88121.83 |599137.06 |[110152.29
1000 38.92 |1189.69 |[1189.69 |2379.39 |3569.08 |4758.78 |5948.47 |7138.17 |8327.86 |9517.56 |10707.25 |11896.95 |23 793.89 |35690.84 |47 587.79 |59484.74 |71381.68 |83278.63 |95175.58 |107072.53 [118969.47
1250 4468 |1567.89 |1567.89 |[3135.78 |4703.68 |6271.57 |7839.46 |[9407.35 |10975.25 |12543.14 [14111.03 |15678.92 [31357.84 |47 036.77 |62 715.69 |78 394.61 |94073.53 |109 752.46 | 125 431.38 |141 110.3 |156 789.22
1500 47.8 |1794.51 |1794.51 |3589.02 |5383.53 |7178.04 [8972.55 |[10767.05 |12561.56 |14 356.07 |16 150.58 |17 945.02 |35 890.18 |53 835.27 |71 780.37 |89 725.46 |107 670.55 | 125 615.64 | 143 560,73 | 161 505.82 | 179 450.91
1750 50.7 |2018.86 |2018.86 |4037.72 |6056.57 |8075.43 |10094.29 |12 113.15 |14 132.01 |16 150.87 |18 169.72 |20 188.58 |40 377.16 |60 565.74 |80 754.33 | 100 942,91 (121 131.49 | 141 320.07 | 161 508.65 | 181 697.23 | 201 885.81
2000 53.39 |2238.77 |2238.77 |4477.54 |6716.31 |[85955.09 1119386 (1343263 |15671.4 |170510.17 |20148.94 |22387.71 4477543 |67 163.14 |85 550.85 | 11193856 (134 326.28 | 156 713.99 | 179 101.7 |201 48041 (223 877.13
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Table 6G (Concluded)

RPV90 UNJACKETED 2000 V

CONDUCTOR

CHARACTERISTICS NUMBER OF CONDUCTORS
Conduc- Class B 1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100
tor size,
AWG or |Dia Area Area Area Area Area Area Area Area Area Area Area Area Area Area Area
kemil mm mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? Area mm? | Area mm? | Area mm? | Area mm? | Area mm?
750 31.45 |776.84 |776.84 |1553.68 |2330.52 |3107.36 |3884.2 |4661.04 |5437.88 |6214.71 |6991.55 |7768.39 |15536.79 |23305.18 |31073.57 |38841.96 |46610.36 |54378.75 |62147.14 |69915.54 |77683.93
200 32.26 |817.37 |817.37 |1634.74 |2452.11 |3269.48 |4086.85 |4904.22 |5721.59 |[653896 |7356.33 |8173.7 16347.4 [24521.1 |32694.79 |40868.49 (49 042.19 |57215.89 |65389.59 |[73563.29 |81736.58
500 33.85 |902.06 |902.06 |1804.11 |2706.17 |3608.22 |4510.28 |5412.33 |6314.39 |7216.44 |8118.5 9020.55 |18041.1 |27 061.65 |36082.2 |45102.75 |54 123.3 63143.85 |72164.4 |81184.95 [90205.5
1000 35.36 |982.01 [982.01 |1964.01 |2946.02 |3928.03 |4910.03 |5892.04 |6874.05 |7856.05 |8838.06 |9820.07 |19640.13 [29460.2 |39280.26 |49100.33 [58920.39 |68 740.46 |78560.53 |88380.59 |98200.66
1250 39.86 |1247.86 |1247.86 |2495.71 |3743.57 |4991.42 |6239.28 |7487.14 |8734.99 |[9982.85 |11230.7 |12478.56 |24957.12 |37 435.68 |49914.24 |62392.8 |74871.36 |87349.92 |99828.48 |[112307.04 |124785.6
1500 42,98 |1450.85 |1450.85 |2901.7 |4352.55 |5803.4 |7254.25 |8&705.1 10155.95 |11 606.81 |13 057.66 |14 508.51 |29 017.01 |43 525.52 |58 034.03 |72 542.53 |87 051.04 |[101559.54 | 116 068.05 |130576.56 |145085.06
1750 45,88 |1653.24 |1653.24 |3306.49 |4959.73 |6612.97 |8266.22 |9919.46 |11572.7 |[13225.94 |14 879.19 |16532.43 |33 064.86 |49 597.29 |66129.72 |82662.15 |99 194.58 |115727.01 |132 259.44 |148 791.87 |165324.3
2000 48,57 (185279 |1852.79 |3705.58 |5558.37 |7411.16 |59263.55 |11116.74 |12969.53 |14822.32 |16675.11 [185279 |37055.79 |55583.60 |74111.58 | 9263048 |111167.37 |1206085.27 (148 223.16 | 166 751.06 | 185 278.95
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Table 6H (Concluded)

RPV90 JACKETED 1000 V

CONDUCTOR

CHARACTERISTICS NUMBER OF CONDUCTORS
Conduc- Class B 1 2 3 4 5 6 7 8 g9 10 20 30 40 50 60 70 80 90 100
tor size,
AWG or |Dia Area Area Area Area Area Area Area Area Area Area Area Area Area Area
kemil mm mm? mm? mm? mm? mm? mm? mim? mm? mm? mm? mm? mm# mm? mm? | Area mm? | Area mm? | Area mm? | Area mm? | Area mm? | Area mm?
750 33.21 |866.22 |866.22 1732.44 |2598.66 |3464.88 |4331.09 |5197.31 |6063.53 |[6929.75 |7795.97 |8662.19 |17324.38 |25986.57 |34 648.75 |43 31094 |51973.13 |60635.32 |69297.51 |[77959.7 26 621.89
200 34.02 |908.99 |908.99 1817.98 |2726.97 |3635.95 |4544.94 |545393 |6362.92 |727191 |8180.9 9089.89 |18 179.77 |27 265.66 |36 359.55 |45449.44 |54539.32 |63629.21 (727191 |8180899 |90898.87
500 35.65 |998.18 |998.18 1996.36 |2994.54 [3992.72 |4990.9 5989.08 |6987.26 |7985.44 |8983.52 |9981.8 19563.6 |29945.41 |39927.21 |49909.01 |59890.81 [69872.61 |79854.42 |89836.22 |99818.02
1000 37.12 |1082.2 |1082.2 |2164.39 |3246.59 |4328.78 |5410.98 |6493.17 |7575.37 |8657.57 |[9739.76 |10821.96 |21643.91 |32 465.87 |43 287.83 |54 109.7% |64931.74 |[75753.7 |B6575.66 |97397.62 |108219.57
1250 43.14 |1461.67 |1461.67 [2923.35 |4385.02 |5846.69 |7308.36 |8770.04 |[10231.71 |11693.38 |13 155.06 | 14 616.73 |29 233.46 |43 850.18 |58 466.91 |73 083.64 |87 700.37 [102 317.1 |116933.82 |131550.55 |146 167.28
1500 46.26 |1680.74 |1680.74 |[3361.48 |5042.23 |6722.97 |8403.71 |10084.45 [11765.2 |13 445.94 |15 126.68 | 16 807.42 |33 614.85 |50 422.27 |67 229.69 |84 037.12 | 100 844.54 [117 651.96 | 134 459.39 | 151 266.81 |168 074.23
1750 49,16 |1898.08 |1898.08 |[3796.15 |5694.23 |7592.3 |9490.38 |11388.46 |13 286.53 |15 184.61 |17 082.69 | 18 980.76 |37961.52 |56942.28 |75 923.05 |94 903.81 |113 884,57 [132 865.33 | 151 846.09 | 170 826.85 |189 807.61
2000 51.85 |2111.48 |2111.48 |422296 |6334.45 |844593 |10557.41 |12 668.80 |14 780.37 |16 891.86 (19 003.34 |21 114,82 |42 225,64 |63 344.46 |84 450.28 |105574.1 |126688.93 (147 803.75 |168 91857 |190033.39 | 211 148.21
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Table 61 (Concluded)

RPV90 JACKETED 2000 V

CONDUCTOR

CHARACTERISTICS NUMBER OF CONDUCTORS
Conduc- Class B 1 2 3 4 5 6 7 8 g9 10 20 30 40 50 60 70 80 90 100
tor size,
AWG or |Dia Area Area Area Area Area Area Area Area Area Area Area Area Area Area
kemil mm mm? mm? mm? mm? mm? mm? mim? mm? mm? mm? mm? mm# mm? mm? | Area mm? | Area mm? | Area mm? | Area mm? | Area mm? | Area mm?
750 34,75 |948.42 |948.42 1896.83 |2845.25 |3793.67 |4742.09 |5690.5 6638.92 |7587.34 |8535.76 |9484.17 |18968.35 |28452.52 |37936.69 |47 420.87 |56905.04 |66389.22 |75873.39 |85357.56 |94841.74
200 35.56 |993.15 |993.15 1986.29 |2979.44 |3972.59 |4965.73 |5958.88 |6952.03 |7945.17 |8938.32 |[9931.47 |19862.93 |29794.4 |39725.87 |49657.33 |59588.8 6952027 |79451.73 |89383.2 99 314.67
500 37.19 |1086.28 |1086.28 |[2172.56 |3258.84 |4345.12 |5431.41 |6517.69 |7603.97 |8690.25 |[9776.53 |10862.81 |21725.62 |32 588.43 |43 451.25 |54 314.06 |65176.87 |76039.68 |[86902.45 |97 765.3 108 628.11
1000 38.66 |1173.85 |1173.85 |[2347.71 |3521.56 |4695.41 |5869.26 |7043.12 |[8216.97 [9390.82 |[10564.67 |11738.53 |23477.05 |35215.58 [46954.11 |58 692.63 |70431.16 |82 169.68 |93908.21 |105646.74 |117385.26
1250 44,68 |1567.89 |1567.89 |[3135.78 |4703.68 |6271.57 |7839.46 |9407.35 |10975.25 |12543.14 (14 111.03 |15678.92 |31 357.84 |47 036.77 |62 715.69 |78 354.61 |94 073.53 |[109 752.46 |125 431.38 |141 110.3 |156789.22
1500 47.8 179451 |1794.51 |3589.02 |5383.53 |7178.04 |8972.55 |10767.05 |12 561.56 |14 356.07 |16 150.58 | 17 945.09 |35 890.18 |53 835.27 |71 780.37 |89 725.46 | 107 670.55 [125 615.64 | 143 560.73 | 161 505.82 | 179 450.91
1750 50.7 |2018.86 |2018.86 [4037.72 |6056.57 |8075.43 |10094.29 (12 113.15 |14 132.01 |16 150.87 |18 169.72 | 20 188,58 |40 377.16 |60 565.74 |80 754.33 |100942.91 |121 131.49 [141 320.07 | 161 508.65 | 181 697.23 | 201 885.81
2000 53.39 |2238.77 |2238.77 |4477.54 |6716.31 |805955.09 |11193.86 |13 43263 |15671.4 |17910.17 (2014894 2238771 |44775.43 |67 163.14 |80 550.85 |111938.56 | 134 326.28 (156 713.99 |179101.7 |201 48941 |223877.13
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Table 6] (Concluded)

T™W, TW75
CONDUCTOR
CHARACTERISTICS NUMBER OF CONDUCTORS
Conduc- Class B 1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100
tor size,
AWGor |Dia Area Area Area Area Area Area Area Area Area Area Area Area Area Area Area
kemil mm mm?2 mm?2 mm? mm? mm2 mm2 mm2 mm? mm? mmz2 mm? mm? mm? mm? mm2z | Area mm? | Area mmZ | Area mm? | Area mm?2 | Area mm?2
700 30.07 |710.16 710.16 1420.32 | 2130.48 |2840.64 |3550.8 4260.97 4971.13 5681.29 6391.45 7101.61 14 203.22 |21 304.83 |28 406,43 |35508.04 (42 609.65 |49711.26 |56812.87 |63914.48 |71016.09
750 30.93 | 751.36 751.36 1502.73 | 2254.09 |3005.45 |3756.81 |4508.18 5258.54 6010.9 6762.27 7513.63 15027.26 |22 540.89 |30 054,51 |37 568.14 (45081.77 |52595.4 60109.03 |67 622.66 |75136.29
800 31.77 |792.73 792.73 1585.46 |2378.18 |3170.91 |3963.64 |4756.37 5549.1 6341.83 7134.55 7927.28 15 854.56 |23 781.85 |31 709.13 |39 636.41 [47563.69 |55490.97 [63418.26 |7134554 |79272.82
500 33.37 [874.59 874.59 1745.17 |2623.76 |3498.34 |4372.53 |5247.51 6122.1 6596.68 7871.27 8745.86 17 491.71 |26 237.57 |34 983.42 |43 729.28 (52 475.13 |61220.99 [69966.84 |78712.7 87 458.55
1000 34.84 |953.34 |953.34 |1906.67 |2860.01 |[3813.35 |4766.68 |5720.02 |6673.35 |7626.69 |[8580.03 |9533.36 |19066.73 |28 600.05 |38 133.46 |47 666.82 |57 200.18 |66733.55 |76266.91 |[85800.28 |[95333.64
1250 39.08 |[1199.5 1199.5 2398.99 | 359849 |4797.99 |5997.48 |7196.98 8396.48 9595.97 10 795,47 |11994.97 |23 989.93 [35984.9 |47 979.86 |59974.83 |71969.79 |83964.76 |95959.72 |[107954.69 |119 949.65
1500 42.2 1398,67 |1398.67 |2797.34 |4196.01 |5594.67 |6993.34 |B83%92.01 9790.68 11 189.35 |12 588.02 |13 986.68 |27 973.37 |41 960.05 |55946.74 |69933.42 |83 520.11 |97906.79 |111893.48 |125 880.16 |139 866.85
1750 45.1 1597.51 |1597.51 }3195.02 |[4792.52 |6390.03 |7987.54 |5585.05 11182.55 {12 780.06 (1437757 |15975.08 |31950.15 |47925.23 |63 900.31 |79 875.39 [95850.46 |111825.54 (127 800.62 |143 775.69 |159 750.77
2000 47.79 |[1793.76 |1793.76 |[3587.52 |5381.28 |7175.03 |B968.79 |10762.55 |12 556.31 |14 350.07 |16 143.83 |17937.58 |35 875.17 |53 B12.75 |71 750.34 |85 687.92 |107 625.5 |125563.09 | 143 500.67 | 161 438.25 | 179 375.84
SOLID CONDUCTORS
14 3.15 7.79 7.72 15.59 23.38 31.17 38.97 46.76 54.55 62.34 70.14 77.93 155.86 233.79 311.72 389.66 467.59 545.52 623.45 701.38 779.31
1z 3.57 10.01 10.01 20.02 30.03 40.04 50.05 60.06 70.07 80.08 50.09 100.1 200.2 300.29 400.39 500.49 600.59 700.63 800.79 500.88 1000.98
10 411 13.27 13.27 26.53 398 53.07 66.34 79.6 92.87 106.14 119.4 132.67 265.34 358.01 530.68 663.35 796.02 928.69 1061.36 1154.03 1326.7
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Table 6K (Concluded)

TWN75, T90 NYLON

CONDUCTOR
CHARACTERISTICS NUMBER OF CONDUCTORS
Class B 1 2 3 4 5 6 7d 8 9 10 20 30 40 50 60 70 80 90 100
Conductor
size, AWG | Dia Area | Area Area Area Area Area Area Area Area Area Area Area Area Area
or kemil  |mm mm? | mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? mm? | Area mm? mm? | Areamm? [ Areamm? | AreammZ | mm2 | Area mm? [ Area mm?
700 0 - - - — - - - - - — - - — - - — — — - -
750 0 — — — - — — - — — — — — — — — — — - — -
800 0 — — — — — — - — — — — - — — - — — - — —
900 0 — — — — — — - — - — — — — — - — — — — —
1000 0 — — — — — — — — — — — - — — — — — — — —
1250 0 — — — — — — - — - — — — — — — — — — — —
1500 0 — - — — — — — — — — — — — — — — — — — —
1750 0 — - — — — - - — — - - — — — — — — — - —
2000 0 — — — — — — — — — — — — — — — — — — — —
SOLID CONDUCTORS
14 2.59 3.27 5.27 10.54 15.81 21.07 26.34 31.61 36.88 42.15 47.42 52,69 105.37 158.06 210,74 263.43 316,11 368.8 421.48 474,17 526.85
12 3.01 |72 7.12 14.23  |21.35 28.46 35.58 42.69 49.81 56.93 64.04 71.16 142.32 213.47 284.63 355.79 426.95 498.11 569.26 640.42 711.58
10 3.81 |11.4 11.4 22.8 34.2 45.6 57.0 68.41 79.81 91.21 102,61 114.01 228.02 342.03 456.04 570.05 684.06 798.06 912.07 1026.08 1140.09
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Table 10A (Concluded)

RO0OXLPET,
RW75XLPET,
R90XLPE*, R90XLPE¥, R90OEPt, RW75EPT,
RW75XLPE*, RW75XLPE*, RW90XLPET,
E3 *

RW90XLPE RW90XLPE RW90EP# TWU, TWU7S,

600V 1000V 600V TWN75, T90 NYLON TW, TW75 RWU9OXLPE*

Class B Class B Class B Class C Class B Class B
Conductor
size, AWG Area, Area, Area, Area, Area, Area,
or kcmil Dia, mm | mm? Dia, mm | mm? Dia, mm | mm?2 Dia, mm | mm? Dia, mm | mm?2 Dia, mm | mm?
450 22.91 412.2 24.17 458.8 26.21 539.5 23.05 417.3 24.43 468.7 25.19 498 4
500 23,95 450.5 25.21 499.2 27.25 583.2 24.09 455.8 25.47 509.5 26.24 540.8
600 26.74 561.7 27.24 582.9 30.04 708.8 — — 28.26 627.3 29.02 661.4
700 28.55 640.0 29.05 662.6 31.85 796.5 — —_ 30.07 710.0 30.82 746.0
750 29.41 679.3 29.91 702.6 32.71 840.3 — — 30.93 751.3 31.69 788.7
800 30.25 718.7 30.75 742.6 33.55 884.0 = = 31.77 792.7 32.53 831.1
900 31.85 796.6 32.35 821.8 35.15 970.2 — — 33.37 874.5 34.13 914.9
1000 33,32 872.0 33.82 898.4 36.62 1053 = = 34.84 953.4 35.60 995.4
1250 37.56 1108 38.32 1153 42.38 1411 = — 39.08 1200 39.08 1199
1500 40.68 1300 41.44 1349 45.50 1626 — — 42.20 1399 42.96 1449
1750 43.58 1492 44.34 1544 48.40 1840 = = 45.10 1598 45.86 1652
2000 46.27 1681 47.03 1737 51.09 2050 = — 47.79 1794 48.55 1851

* Unjacketed.
t Jacketed.
T Includes EPCV.

Note: Aluminum conductors might not be available in the same range of sizes as copper conductors.

[z:reed vso
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Table 10B (Concluded)

[z:reed vso

RPVU*, 1000V | RPVUt, 1000V
RPV*, 600 V RPV*,1000V RPV*, 2000 V RPVt, 600 V RPVY, 1000V RPVY, 2000V and 2000V and 2000V

E::‘:l:; Class B Class B Class B Class B Class B Class B Class B Class B
AWG or Dia, Area, Dia, Area, Dia, Area, Dia, Area, Dia, Area, Dia, Area, Dia, Area, Dia, Area,
kemil mm mm?2 mm mm? mm mm? mm mm? mm mm? mm mm? mm mm? mm mm?
700 28.55 | 640.2 29.05 | 662.8 30.59 | 734.9 31.85 | 796.7 3235 | 821.9 33.89 | 9021 30.85 | 747.5 34.15 | 915.9
750 2941 | 6793 2991 | 702.6 3145 | 776.8 32.71 | 8403 33.21 | 866.2 34.75 | 948.4 31.71 | 789.7 35.01 | 962.7
800 30.22 |7173 30.72 | 741.2 3226 | 8174 33.52 | 8825 34,02 | 909.0 35.56 |993.1 3252 | 830.6 35.82 | 1008
900 31.85 | 796.7 3235 | 821.9 33.89 | 9021 3515 | 970.4 35.65 | 998.2 37.19 | 1086 3415 | 915.9 37.45 | 1102
1000 33.32 | 872.0 33.82 | 898.3 3536 | 982.0 36.62 | 1053 37.12 | 1082 38.66 | 1174 35.62 | 996.5 38.92 | 1190
1250 37.56 | 1108 38.32 | 1153 39.86 | 1248 42.38 | 1411 43.14 | 1462 44,68 | 1568 39.86 | 1248 4468 | 1568
1500 40.68 | 1300 41.44 | 1349 42.98 | 1451 45.50 | 1626 46.26 | 1681 47.80 | 1795 4298 | 1451 47.80 | 1795
1750 43.58 | 1492 44.34 | 1544 45.88 | 1653 48.40 | 1840 49.16 | 1898 50.70 | 2019 45.88 | 1653 50.70 | 2019
2000 46.27 | 1681 47.03 | 1737 48.57 | 1853 51.09 | 2050 51.85 | 2111 53.39 | 2239 48.57 | 1853 53.39 | 2239

* Unjacketed.

t Jacketed.

Note: Aluminum insulated conductors and cables might not be available in the same range of sizes as copper insulated conductors and cables.
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CSA C22.1:21 Tables
Table 11 (Continued)
CSA type Voltage Temperature Reference
Location Use Kind designation rating, V rating, °C Notes
For hard Heater cord HSJ, HSJO, 300 90, 105 3,8,9 10
usage HSJOO
For extra- Flexible cord S 600 60, 75, 90, 105 10
Lt S0, SO0 600 60, 75, 90, 105 3,10
ST 600 60, 75, 90, 105 10
STO, STOO 600 60, 75, 90, 105 3,10
SE, SEO, SEOO | 600 90, 105 3,10
Dryer and range cable | DRT 300 60 2
Elevator travelling cable E 300 60 11
E 600 60 11
ETT, ETP 300 60 11
ETT, ETP 600 60 11
EO 300 60 3,11
EO 600 60 3,11
Wet (or Not for hard | Outdoor Christmas- CXWT 300 60 —
g?yr’;\p or usage tree cord CXWT 600 60 -
locations PXWT 300 60 -
SPT-1W 300 105 7
SPT-2W 300 105 =%
Ogtdoor equipment TXFW, TXFW-S | 300 60 =
wire
Heater cord HPNW, HSIW 300 90, 105 =
For hard Outdoor flexible cord | SJOW, SIOOW | 300 60, 75, 90, 105 3
R SITW 300 60, 75,90, 105 | —
SITOW, 300 60, 75, 90, 105 3
SITOOW
SIEW, SIEOW, | 300 90, 105 3
SIEOOW
Electric vehicle supply | EVJ, EVIT 300 60, 75, 90, 105 3,10
SquiEment cale EVIE 300 90, 105 3,10
For extra- Outdoor flexible cord | SOOW 600 60, 75, 90, 105 3
itk B SOW 600 60, 75, 90, 105 3
STW 600 60, 75, 90, 105 =
STOW, STOOW | 600 60, 75, 90, 105 ==
Electric vehicle supply | EV, EVT 600 60, 75, 90, 105 3,10
EplineTiganle EVE 600 90, 105 3,10
EVK, EVKT 1000 60, 75, 90, 105 3,10
EVKE 1000 90, 105 3,10
(Continued)
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Table 12 (Continued)

Allowable ampacity

Flexible cord

Equipment wire

Tinsel | Christmas-tree Elevator Types NISPT-1, NISPT-2, SV§,
cord cord cable SV0§, SVEO§, SV00§, SVEOOS,
SJ+§, SJEES, SJEW{S, SJO4§,
SJEO%§, S]00%§, SJEOO%§, SJOWS,
SJEOW§, SJOOWSE, SJEOOWSE, Si,
SE#, SEWE, SO%, SEO%, SEOWH,
5004%, SEOO%, SEOOWE, SOW,
Tvies SO0w, SPT-1, SPT-2, SPT-3,SVT§,
C;(TMT SVTO§, SVTOOS§, S)JT+§, SJITO%§, Electric vehicle supply
PXWT’ SJTOO%§, ST+, STO#, STOO#, equipment cable types Tvpes
S SJTWS, SJTOWS, SITOOWS, STW, | EV+t, EVEtt, EVJt1, Gﬁ*
TXFW- STOW, STOOW HSJ, EVJEtt, EVTHt, EVITtHt TEW*,
S,SPT- | Types HSJWi, 3 SEW#,
1w, PXT, HSJOZ%, 2 current- | current- Type REW#,
Types | SPT- TXF, Types E, 2 current- 3 current- HSJO0O, carrying carrying Type TXFW, | TEWN¥*,
Size, TPT, 2W, TXE-S, EO, ETT, carrying carrying HPN**, conduc- conduc- TXF, Type TXFW- | SEWF#*,
AWG | TST DPTW | DPT ETP conductors conductors*® HPNW#* tors tors TXF-S DRT S TBS*, SIS*
12 = 20 == 20 25 20 25 25 20 = — = 23
11 — — — — 27 23 — 27 23 — —_ — —
10 — —_ —_ 25 30 25 —_ 30 25 — 30 - 28
9 - — — — 34 29 — 34 29 — — — —
8 — — — 35 40 35 — 40 35 — 40 — 40
6 - — —_ 45 55 45 — 55 45 — 50 —_ 55
4 —_ —_ —_ 60 70 60 — 70 60 — 60 —_ 70
3 - - _ —_ — — -— — = - - — 80
2 == = = 80 95 80 = 95 80 —_ = =i 95
1 = = = & = = — 150 131 = — = 110
1/0 — - s e = = — 173 151 — — — 125
2/0 = = . = - = - 199 174 - - — 145
3/0 - o o " — o -— 230 201 — - — 165
4/0 — o= — — —_ — — 265 232 — — — 195
250 | — — — — — — — 296 259 — — — —
(Continued)
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CSA C22.1:21 Tables
Table 18 (Continued)
Area
classification Type (Level) of protection
Equipment suitable for use in Zone 20
Equipment suitable for use in Class II, Division 1
Intrinsic safety (Group II1) ib
Protection by enclosure (Group II1) tb
Pressurized enclosure (Group Il1) p, pX, pxb, py, pyb
Zone 21 Encapsulation (Group Ili) mb
Electrical resistance trace heating 60073-30-1, with EPL Db**
Skin effect trace heating CSA C22.2 No. 293.1, with EPL Db**
Inherently safe optical radiation op is, with EPL Db**
Optical system with interlock op sh, with EPL Db**
Protected optical radiation op pr, with EPL Db**
............................... EPLTT - . D
Group |IIA only| Equipment suitable for use in Class llI, Division 1
Equipment suitable for use in Zone 20
Equipment suitable for use in Zone 21
Equipment suitable for use in Class Il, Division 1
Equipment suitable for use in Class Il, Division 2
Intrinsic safety (Group Il1) ic
Protection by enclosure (Group Ill) tc
Pressurized enclosure (Group 1) pz, pzc
Zohe 22 Encapsulation (Group ) mc
Electrical resistance trace heating 60079-30-1, with EPL Dc**
Skin effect trace heating CSA C22.2 No. 293.1, with EPL Dc**
Impedance heating CSA C22.2 No. 293.3, with EPL Dc**
Inherently safe optical radiation op is, with EPL Dc**
Optical system with interlock op sh, with EPL Dc**
Protected optical radiation op pr, with EPL Dc**
EPLtT Dc
Other electrical apparatus#
Group 1A only| Equipment suitable for use in Class Ill, Division 2
Equipment marked for use in Class [, Division 1t
Intrinsically safe Intrinsically safe, IS, I.S., Exi, Exia, for Class |
Purged equipment to NFPA 4396 Type X, for Class |
Purged equipment to NFPA 496 Type Y, for Class |
Class |, Division 1 Equipment suitable for use in Zone 0 _
Intrinsic safety (Group 1) ia
Encapsulation (Group |1) ma
Flameproof (Group I} da*
Inherently safe optical radiation op is, with EPL Ga**
Optical system with interlock op sh, with EPL Ga**
Equipment suitable for use in Class |, Division 1
Equipment marked for use in Class |, Division 2t
Purged equipment to NFPA 496 Type Z, for Class !
Equipment suitable for use in Zone 0, Zone 1, or Zone 2
Type of Protection “n” (Group II) nA, nC, nL, nR
Pressurized enclosure (Group Il) pX, pxb, py, pyb, pz, pzc
Intrinsic safety (Group ) ia, b, ic
. Flameproof (Group I1) da, db, dc
Class |, Division 2 Increased safety (Group I1) eb, ec
Liguid immersion (Group II) ob, oc
Encapsulation (Group II) ma, mb, mc
Electrical resistance trace heating 60073-30-1, with EPL Gb or Gc**
Skin effect trace heating CSA C22.2 No. 293.1, with EPL Gb or Gc**
Impedance heating CSA C22.2 No. 293.3, with EPL Gb or Gc**
Inherently safe optical radiation op is, with EPL Ga, Gb, or Gc**
Optical system with interlock op sh, with EPL Ga, Gb, or Gc**
Protected optical radiation op pr, with EPL Gb or Gc**
Other electrical apparatus#
(Continued)
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CSA C22.1:21 Tables

Table 64 (Concluded)

§ When a wall with a 4 h fire resistance rating is located within these distances, the distances shall be measured

either around the end of the wall or over the wall, but not through it. The wall shall not be located closer than 1 m

from a fuel container with up to 10 000 L in storage volume, and 1.5 m from a fuel container with a storage

volume greater than 10 000 L.

** The space inside the dispenser enclosure shall be permitted to be classified as Zone 2 or Division 2 when the

following are provided:

a) adequate ventilation; and

b) a means of limiting, to a short time, the length of time explosive concentrations of gas or vapour in the air
can be present as result of abnormal operation.

Notes:

1)  When a gas-tight wall is located within 3 m of the compressor, the distances shall be measured around the
end of the wall, over the wall, or through any doors, windows, or openings in the wall.

2) When a gas-tight wall is located within 3 m of the enclosure, the distances shall be measured around the end
of the wall, over the wall, or through any doors, windows, or openings in the wall.

3) Where the enclosure is designed and built to ensure that its walls and ceiling are gas tight except for required
openings, the distances shall be measured from its openings.
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CSA C22.1:21 Tables
Table 69 (Concluded)
Zone of
hazardous
Location Extent of hazardous location | location
dome with a vapour recovery
system
Bottom loading or unloading Within 3 m from the point of Zone 2
connection and extending up to
450 mm above grade
Internal space of tank vehicles | The entire internal space Zone 0
and tank cars
Areas in the vicinity of above- Floating-roof-type tanks The space above the roof and Zone 1
ground tanks within the shell
All types of above-ground Within 3 m in all directions from | Zone 2
tanks the shell, ends, and roof other
than a floating roof
Dikes around above-ground The area inside the dike and Zone 2
tanks extending upward to the top of
the dike
Area around vents Within 1.5 m in all directions Zone 1
from the vent opening
The area between 1.5 mand 3 m | Zone 2
of the vent opening and
extending in all directions
Vapour space above the liquid | The entire vapour space Zone 0
in a storage tank
Pits and depressions Any part of a pit or depression | The entire pit or depression Zone 1
that is not adequately
ventilated and lies within a
Zone 1 or Zone 2 area
Any part of a pit or depression | The entire pit or depression Zone 2
that does not lie within a Zone
1 or Zone 2 area and contains
piping, valves, or fittings for
flammable gases or liquids
Any part of a pit or depression | The entire pit or depression Zone 2
that is adequately ventilated
and lies within a Zone 1 or
Zone 2 area
Garages where tank vehicles are 450 mm above floor or grade Zone 2

stored or repaired

level, unless conditions warrant
more severe classification or a
greater extent of the hazardous
area

Buildings such as office buildings,
boiler rooms, etc,

If located outside the limits of
hazardous areas and not used for
handling or storage of volatile
flammable liquids or containers
for such liguids

Non-hazardous

* The design of the ventilation systems shall take into account that the vapours are heavier than air.
t Where openings are used in outside walls, they shall be of adequate size, located at floor level, and unobstructed except by

louvres or coarse screens.

¥ Where natural ventilation is inadequate, mechanical ventilation shall be provided.
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CSA C22.1:21 Diagrams

Diagrams

CSA configurations for non-locking receptacles 528

CSA configurations for locking receptacles 529

Ultimate point of conductor de-energization 530

Extent of hazardous location for open-face spray booths 531

Extent of hazardous location for spraying operations not conducted in spray booths 532

o U B W N R

Extent of hazardous location for spraying operations not conducted in spray booths — Ventilation
system interlocked 533

Extent of hazardous location for tank vehicle and tank car loading and unloading 534

Extent of hazardous location for pumps, vapour compressors, gas-air mixers, and vaporizers
outdoors in open air 534

9 Extent of hazardous location for container filling outdoors in open air 535

10 Extent of hazardous location adjacent to openings in a closed spray booth or room 535
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Appendix B
CSA C22.1:21 Notes on Rules

rivers surpassing their banks, precipitation exceeding storm water capacity, ice jamming, sea level rise,
and storm surging. Flood elevations are typically measured in metres above a datum such as mean sea
level and are typically associated with a return period event (e.g., a 1 in 100 year event).

Flood hazard zone

It is intended by this definition to recognize that a flood hazard zone is designated in accordance with
provisions of the provincial or territorial building codes, local building or zoning regulations, or local
flood-proofing policies. Flood hazards may be driven by rivers surpassing their banks, precipitation
exceeding storm water capacity, ice jamming, sea level rise, and storm surging. Various terminology is
used to define flood hazard zones, including floodplains, floodways, and flood fringes. Maps may be
available in some jurisdictions to define floodplains corresponding to a certain return period event (e.g.,
a 1in 100 year event).

Ground fault circuit interrupter, Class A (Class A GFCI)

A Class A ground fault circuit interrupter (Class A GFCI) is an interrupter that will interrupt the circuit to
the load when the ground fault current is 6 mA or more, but not when the ground fault current is
4 mA* or less in a time

a) not greater than that given by the equation

20 1.43
s [T)

where

T is in seconds; and

I'is the ground fault current in rms milliamperes for fault currents between 4 mA and 260 mA; and
b) not greater than 25 ms for ground fault currents over 260 maA.

* When the ambient air temperature is less than —5 °C or more than 40 °C, the minimum tripping current may be
3.5 mA instead of 4.

In addition, a Class A GFCl is to be capable of interrupting the circuit to the load, in keeping with the
above requirements, if the identified circuit conductor (neutral) becomes inadvertently grounded
between the interrupter and the load.

The prime function of a Class A GFCl is to provide protection against hazardous electric shocks from
leakage current flowing to ground from defective circuits or equipment. It does not provide protection
against shock if a person makes contact with two of the circuit conductors on the load side of the GFCI.

Class A GFCls are marked “GROUND FAULT CIRCUIT INTERRUPTER CLASS A” or with an abbreviated form
such as “GFCI CL A”, “GFCI A”, or “CL A” where the area available for marking makes the complete text
impracticable.

Ground fault detection

Ground fault detection devices (or devices and remote current sensors making up a detection system)
are devices that detect a ground fault and provide an indication or alarm, or both, that a ground fault

has been detected. They do not necessarily control or interrupt ground fault current and are therefore
not considered a form of ground fault protection.

Ground fault protection

Ground fault detection devices that indicate a ground fault but do not control or interrupt ground fault
current are not considered a form of ground fault protection.

Users of this Code should refer to Canadian Electrical Code, Part Il Standards for design, construction,
and performance requirements for each particular type of ground fault protection mandated by this
Code.
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iii) type of overcurrent devices, with their characteristics;
c) Operating conditions:

i)  nominal voltage of the system;

ii) highest voltage of the system;

i) system frequency;

iv) type of grounding, and where the neutral is not effectively grounded, the maximum permitted
duration of ground fault conditions on any one occasion;

v) rated current for continuous operation;

vi) load factor;

vii) maximum currents that may flow during short-circuits between phases and to ground; and

viii) maximum time for which short-circuit current may flow;

Note: The conductor heating during short-circuit is governed by the following:

iz T,+234
For copper: —t = 0.0297 }'09'10( : )
A

{T; + 234)
2
T, +228

For aluminum: ¢ = 0.0125 fogmg

b (T, +228)
where
/ = short-circuit current in amperes
A = conductor area in circular mils
t = time of short-circuit in seconds
T1 = initial conductor temperature in degrees Celsius. (The maximum conductor insulation

temperature rating is to be used.)
T2

final conductor temperature in degrees Celsius. (This temperature must not exceed the
maximum short-circuit temperature rating of the cable or insulated conductors.)

d) Underground raceway installation data:
i) length and profile of route including location of maintenance holes;
ii) depth of duct bank;
iii) number and geometric arrangement of the ducts if there are more than one;
iv) spacing of the ducts;
v) duct material including encasements;
vi) thermal resistivity and kinds of soil along the route and whether data are based on
measurement and inspection or only assumed;
vii) maximum ground temperature if in excess of 20 °C at the duct depth; and
viii) proximity of other current-carrying cables or insulated conductors, or other heat sources, with
details;
e) Direct burial data:
i) length and profile of route;
i) depth of burial;
iii) spacing of cables;
iv) thermal resistivity and kinds of soil along the route and whether data are based on
measurement and inspection or only assumed;
v) maximum ground temperature if in excess of 20 °C at burial depth; and
vi) proximity of other current-carrying cables or other heat sources, with details;
f)  Conduit installation data:
i) length and profile of route;
ii)  number and geometric arrangement of conduits if there are more than one;
iii) spacing of the conduits;
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CSA C22.1:21
Figure B10-7
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Appendix B

classification™

CSA C22.1:21 Notes on Rules
Table B18-1
Documents applicable to hazardous locations
By function Publisher | Reference publication
General
» DESigﬂ_, API RP 14F, Design, Installation, and Maintenance of Electrical Systems for Fixed
lnstlallatlon, and Floating Offshore Petroleum Facilities for Unclassified and Class 1,
maintenance Division 1 and Division 2 Locations
* Design, API RP 14FZ, Design and Installation of Electrical Systems for Fixed and Floating
installation, Offshore Petroleum Facilities for Unclassified and Class I, Zone 0, Zone 1 and
maintenance Zone 2 Locations
® Design, IEC/IEEE 60079-30-2, Explosive atmospheres — Part 30-2: Electrical resistance trace
installation, heating — Application guide for design, installation and maintenance
maintenance
e Design, IEC 60079-14, Explosive atmospheres — Part 14: Electrical installations design,
equipment, selection and erection
installation
e Equipment, area | IEC 60079-20-1, Explosive atmospheres — Part 20-1: Material characteristics
classification for gas and vapour classification — Test methods and data
e Equipment, area | ISO/IEC FDIS 80079-20-1, Explosive atmospheres — Part 20-1: Material
classification characteristics for gas and vapour classification — Test methods and data
e Equipment, area | ISO/IEC 80079-20-2, Explosive atmospheres — Part 20-2: Material characteristics —
classification Combustible dusts test methods
Design IEC 60079-25, Explosive atmospheres — Part 25: Intrinsically safe electrical
systems
ISA TR12.2, Intrinsically Safe System Assessment Using the Entity Concept
ISA RP12.02.02, Recommendations for the Preparation, Content, and
Organization of Intrinsic Safety Control Drawings
NFPA 51A, Standard for Acetylene Cylinder Charging Plants (withdrawn)
NFPA Haz 10, Fire Protection Guide to Hazardous Materials
NFPA 30, Flammable and Combustible Liquids Code
NFPA 61, Standard for the Prevention of Fires and Dust Explosions in Agricultural
and Food Processing Facilities
NFPA 68, Standard on Explosion Protection by Deflagration Venting
NFPA 77, Recommended Practice on Static Electricity
NFPA 484, Standard for Combustible Metals
NFPA 654, Standard for the Prevention of Fire and Dust Explosions from the
Manufacturing, Processing, and Handling of Combustible Particulate Solids
NFPA 655, Standard for the Prevention of Sulfur Fires and Explosions
NFPA 664, Standard for the Prevention of Fires and Explosions in Wood Processing
and Woodworking Facilities
NFPA 91, Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists,
and Noncombustible Particulate Solids
Area API RP 505, Recommended Practice for Classification of Locations for Electrical

Installations at Petroleum Facilities Classified as Class |, Zone 0, Zone 1, and
Zone 2
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Table B18-1 (Continued)
By function Publisher | Reference publication
API RP 500, Recommended Practice for Classification of Locations for Electrical
Installations at Petroleum Facilities Classified as Class I, Division 1 and
Division 2
API PUBL 4615, Emission Factors for Oil and Gas Production Operations
API PUBL 4638, Calculation Workbook for Oil and Gas Production Equipment
Fugitive Emissions
API PUBL 4589, Fugitive Hydrocarbon Emissions from Oil and Gas Production
Operations
Energy El 15, Model code of safe practice Part 15: Area classification code for
Institute installations handling flammable fluids
IEC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas —
Explosive gas atmospheres
IEC 60079-10-2, Explosive atmospheres — Part 10-2: Classification of areas —
Explosive dust atmospheres
ISA 12.10, Area Classification in Hazardous (Classified) Dust Locations
ISA TR12.13.01, Flammability Characteristics of Combustible Gases and Vapors
NFPA 497, Recommended Practice for the Classification of Flammable Liquids,
Gases, or Vapors and of Hazardous (Classified) Locations for Electrical
Installations in Chemical Process Areas
NFPA 499, Recommended Practice for the Classification of Combustible Dusts and
of Hazardous (Classified) Locations for Electrical Installations in Chemical
Process Areas
Equipment, CSA C60079-13, Explosive atmospheres — Part 13: Equipment protection by
equipment pressurized room “p” and artificially ventilated room “v”
?e::(:;&z:s) " IEC 60079-29-2, Explosive atmospheres — Part 29-2: Gas detectors — Selection,
i installation, use and maintenance of detectors for flammable gases and
oxygen
IEC 60079-29-3, Explosive atmospheres — Part 29-3: Gas detectors — Guidance
on functional safety of fixed gas detection systems
IEC TS 60079-40, Explosive atmospheres — Part 40: Requirements for process
sealing between flammable process fluids and electrical systems
IEEE 1673, 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)
IEEE 1349, IEEE Guide for Application of Electric Motors in Class I, Division 2 and
Class |, Zone 2 Hazardous (Classified) Locations
ISA 12.27.01, Requirements for Process Sealing Between Electrical Systems and
Flammable or Combustible Process Fluids
ISA TR12.13.03, Guide for Combustible Gas Detection as a Method of Protection
ISA TR12.13.04, Performance Requirements for Open Path Combustible Gas

Detectors
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CSA C22.1:21 Notes on Rules
Table B18-3 (Continued)
Atmosphere i
Relative
Typical North CAS vapour Flash Autoignition Division-
American Synonyms reference density point, temperature, based Zone-based
name [see Note 1)]] number (air=1) °C °C gas group gas group
ethyl aldehyde
cyclopropane trimethylene 75-19-4 1.45 gas 500 D 1A
diethyl ether 1,1’-oxybisethane 60-29-7 2.55 —45 175 C 1B
diethyl oxide
ethyl ether
ethyl oxide
ether
ethylene ethene 74-85-1 0.97 gas 440 C 1B
hydrogen hydrosulfuric acid 7783-06-4 118 gas 260 C 1B
sulphide sewer gas
sulfuretted hydrogen
unsymmetrical N,N-Dimethyl-hydrazine | 57-14-7 2.07 -18 240 C 1B
dimethyl UDMH 1,1-dimethyl
hydrazine hydrazine
acetone 2-propanone 67-64-1 2.00 <-20 539 D A
dimethyl ketone
acrylonitrile 2-propenenitrile 107-13-1 1.83 =5 480 D 1B
cyanoethylene
propenenitrile
vinyl cyanide
VCN
alcohol (see
ethanol)
ammonia anhydrous ammonia 7664-41-7 0.5% gas 630 D 1A
benzene phenyl hydride 71-43-2 2.70 -11 498 D 1A
benzine (see
petroleum
naphtha)
benzol (see
benzene)
butane butyl hydride 106-37-8 2.05 gas 372 D 1A
diethyl
methylethylmethane
1-butanol butan-1-ol 71-36-3 2.55 36 343 D 1A
n-Butyl alcohol
n-Butanol
Butyl alcohol
Hydroxybutane
n-Propyl carbinol
2-butanol butan-2-ol 78-92-2 2.55 36 406 D 1A
sec-Butyl alcohol
Butylene hydrate
2-Hydroxybutane
Methyl ethyl carbinol
butyl acetate Acetic acid n-butyl ester | 123-86-4 4.01 22 390 D A
n-Butyl ester of acetic
acid
Butyl ethanoate
(Continued)
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Table B18-3 (Continued)
Atmosphere i
Relative
Typical North CAS vapour Flash Autoignition Division-
American Synonyms reference density point, temperature, based Zone-based
name [see Note 1)]] number (air=1) °C °C gas group gas group
isobutyl acetate 110-19-0 18 421 [Note 2)] D 1A
ethane 74-84-0 1.04 =29 515 D A
ethanol ethyl alcohol 64-17-5 1.59 13 400 D 1B
alcohol
ethyl acetate Acetic acid ethyl ester 141-78-6 3.04 —4 470 D A
Ethyl ethanoate
ethylene 1,2-Dichloroethane 107-06-2 3.42 13 438 D A
dichloride Ethylene chloride
gasoline motor fuel 86290-81-5, 3.0 -46 280 D A
petrol 8006-61-9
[Note 4)]
heptanes (mixed | n-heptane 142-82-5 3.46 -7 204 D 1A
isomers)
hexanes (mixed n-hexane 110-54-3 297 -22 225 D A
isomers)
isoprene 78-79-5 2.35 =54 220 D A
[Note 2)]
methane natural gas [Note 3)] 74-82-8 0.55 gas 600 D A
methanol methy! alcohol 67-56-1 1.11 9 440 D A
carbinol
isoamyl alcohol 3-methylbutan-1-ol 123-51-3 3.03 42 339 D 1A
methyl ethyl butanone 78-93-3 2.48 -10 404 D 1B
ketone 2-butanone
ethyl methyl ketone
methyl acetone
methyl isobutyl | 4-methylpentan-2-one 108-10-1 3.45 16 475 D 1A
ketone hexone
isopropylacetone
isobutyl alcohol | iso-butanol 78-83-1 2.55 28 408 D 1A
iso-propylcarbinol
iso-butyl alcohol
tertiary butyl 2-methyl-2-propanol 75-65-0 2.6 11 478 D A
alcohol tert-butanol [Note 2)]
naphtha (see
petroleum
naphtha)
natural gas (see
methane)
petroleum naphtha 64742-95-6 290 D A
naphtha [Note 2]
octanes n-octane 111-65-9 3.93 13 206 D 1A
pentanes (mixed | n-pentane 109-66-0 2.48 -40 243 D A
isomers)
(Continued)
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because of the need for a primary process seal with annunciation of failure. Sealing should incorporate
both primary and secondary process seals, which can be designated either “Single Seal” or “Dual Seal”,
as applicable.

Engineering considerations may lead to the conclusion that the probability of leakage from a specific
installation will be negligible. Acceptable factors such as an extensive history of safe operation with
similar installations, or the use of a primary process seal with a pressure rating well in excess of the
maximum process operating pressure, may be considered.

In conduit systems, the function of the primary and secondary process seals is to prevent flammable
fluids (liquid, gas, or vapour) that may be under pressure from getting into the wiring system. Beyond
the primary and secondary process seals, there is no opportunity for gas under significant pressure to
enter the wiring system. However, it is important to understand that in some situations [e.g., where
fluids under pressure are located in an enclosed space (such as in gas sample tubing inside a control
panel)], conduits and cables entering the enclosure may require sealing (a secondary process seal) in
case there is a leak under pressure from sources of release within the enclosure.

Downstream of the process seal, any fluids entering the wiring system will be at or near atmospheric
pressure. For example, if there is a major release of natural gas into a process building, it is not possible
for significant pressure to develop in the building because the walls and windows will burst at a
relatively low pressure.

There is no need to seal conduit against significant pressure in Zone 1. However, the conduit itself is
required to be in an explosion-proof enclosure; therefore, seals at the boundary of Zone 1 locations are
required to be explosion-proof to maintain the explosion-proof rating of the conduit.

In Zone 2, conduit is not required to be explosion-proof and, therefore, the boundary seals are not
required to be explosion-proof. They need only be flammable fluid migration seals, i.e., seals for fluids
that are not under pressure. A flammable fluid migration seal can be made using any suitable fitting
that has been filled with a material capable of sufficiently preventing the transmission of the flammable
fluid at or near atmospheric pressure. Properly installed explosion seals are one possible means of
providing a flammable fluid migration seal.

Cables with continuous sheaths will admit fluids only at the point where they terminate in hazardous
areas. Therefore, except in enclosures containing equipment with fluids under pressure, the probability
of flammable fluids entering cables after the process seals is low enough that only a flammable fluid
migration seal is required. In many situations, filling the end of the cable connector where the
conductors exit the connector (or where the conductors exit the cable when the jacket extends beyond
the connector) with silicone or other suitable material will provide an effective flammable fluid
migration seal in Zones 0, 1, and 2. Properly installed explosion-proof, flameproof “d”, or flameproof
“db” cable glands are also a possible means of providing a flammable fluid migration seal. As flammable
fluid migration seals are often not visible once they are installed, they are required to be identified. This
can be done with a label or tag located near the seals, identifying them as a “flammable fluid migration
seal” and indicating their location if it is not readily apparent.
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Figure B18-1
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CSA C22.1:21
Figure B18-2
Flow chart for seals selection using cables
Start
Process Yes UI.D:‘le;IZC;OI No External
= a2 or IEC TS 60079-40 process seal
requirear i *
5 approved? requlred
No Yes
Flammable Yes Zone 0
fluid migration or Zone 1 first point
seal required’ of entry?
No
XPorExd Exe EXe
No ; Yes
! enclosure in enclosure in e
- rmination glan
Zone 1 location? Zone 1 te t on Ela d
location? required

Yes

Explosion seal
required

A

No

A

* See IEEE 1673 for installation guidance.
t Flammable fluid migration seal may consist of a standard termination gland filled with electrical duct seal putty

or silicon sealant, or it may be poured XP explosion seal fitting. Flammable fluid migration seal is required to be

marked as such.
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Cable enters
enclosure incorporating
non-arcing connection and
connecting devices
in Zone 2
location?

© 2021 Canadian Standards Association

Standard
termination gland
required

L

Yes

611



Appendix B
Notes on Rules

CSA C22.1:21
Figure B18-3
Flow chart for seals selection using conduits
Start
Process Yes Device External
seal e e rocess seal
; or IEC TS 60079-40 PrOCeas S
required? required
approved?
No
Yes
Explosion Yes Zone 0
seal required or Zone 1 boundary <
location?
No
Flammable Yes Zone 2
fluid migration boundary
seal required’ location?
No
XP enclosure No Conduit 53 trade Ve '
i incorporating size or larger entering Explosion seal
arcing/sparking XP enclosure in required
devices? Zone 1 location?
Yes
No
Conduit Yos
Explosion seal enters device marked No seal
required “factory sealed” or “seal required
not required”?
|
No
Conduit enters
No enclosure incorporating Yes

non-arcing connection

* See IEEE 1673 for installation guidance.

and connecting devices in
Zone 2 location?

T Flammable fluid migration seal may consist of a conduit fitting filled with electrical duct seal putty or silicon
sealant to prevent gas migration. Flammable fluid migration seal is required to be marked as such.

January 2021

© 2021 Canadian Standards Association

612



































































































Appendix B
CSA C22.1:21 Notes on Rules

Figure B30-1
Bonding and grounding — Permanent outdoor floodlighting installations

Grounded circuit conductor of

the solidly grounded system

originating at the secondary of

| trargmformir 1 7 Grounded =
Meta circuit £
crossarm conductor N
Bondin =il
conductogr :\ Transformer 2 \
* * U/ Floodlight
' ! —— Connection of the
A grounded circuit conductor
{ } - at the secondary of
transformer 2 to the
// \/ bonding conductor
System —]
ks included in the primary
bonding supply from transformer 1
il [ (see Notes)
i
e conductor
Transformer 1
N\
From the
power supply
Metal — source
pole

~— Grounding
conductor

/— Grade level

= \M Grounding

electrode

Notes:
1) The primary of transformer 2 is supplied from the solidly grounded system derived at transformer 1.
2) The secondary of transformer 2 is a solidly grounded system established by connection of the grounded circuit

conductor to the bonding conductor included in the primary supply from transformer 1 by means of the
system bonding jumper.
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Figure B62-1
Table 67 clearances — Elevated ceiling heating arrangement
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Figure B62-2

Table 67 clearances — Vaulted ceiling heating arrangement

for details
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Figure B62-3

Table 67 clearances — Elevated floor and wall heating arrangements
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Insulated, recessed

Y heating device set 7
1 i

Figure B62-4
Table 67 clearances — Main elevation — Floor, wall, and ceiling heating arrangements
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Figure B62-5

Table 67 clearances — Basement and suspended ceiling heating arrangements
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Figure B64-4
Interconnected system
Combiner _
box Photovoltaic
p N T output circuit
Module > — Connection to
. K. JL supply authority
Array or —» 1 in conformance
photovoltaic T L E Disconnect \_\ with Section 84
power source switch 3 T
. i il il S = io]
=1 =
_ . ecipe
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~L
Blocki Interactive e
ocking
diode T~% inverter panel
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“ Connection to
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Va » =
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Solar cell e
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Figure B64-5
Large interconnected system

Array

Combiner

box bog

Recombiner —\ \

|_—— Combiner

/ box

Array

Inverter/power
b conditioning unit

Transformer —

AC module

AC modules do not provide access to the photovoltaic output circuit that is internally connected to the

power conditioning unit. The output of an ac module is then referenced as the power conditioning unit
output.

Battery
Additional information regarding the assembly of cells forming batteries is located in UL 1973.

Energy storage system

Additional information regarding energy storage systems is located in UL 9540. The Standard does not
include other storage systems, such as an uninterruptible power system (UPS) which is covered by
CSA C22.2 No. 107.3.
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Figure B64-7
Grounding and bonding requirements

Utility disconnect
Renewable (may be used as
energy source DC disconnect Inverter a service box) Service box
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E EEIED El ’ﬂ_
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! 64-068
Grounding conductor 10-114, 64-068 — Grounding electrode ) -
Rule 64-068 a) Grounding electrode requirements
Utility disconnect
Renewable (may be used as
energy source DC disconnect Inverter a service box) Service box

'R El“c ACE N
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Grounding conductor 10-114, 64-068 Bonding conductor interconnecting
—— electrodes if multiple electrodes —
Grounding electrode . exist at a building 10-104 = W
Grounding
electrode

Rule 64-068 b) Grounding electrode requirements

Renewable
energy source DC disconnect Inverter Utility disconnect
K2 i F”  *H L
=] e L] []
\\vﬁ:ﬂdiﬂg COﬂdUMombined dc grounding conductor —/ Grounding
10-600, 10-616, 10-702, with ac bonding conductor, unspliced, electrode
10-708, 64-070 larger of the sizes specified in /
Rules 10-114, 10-616, and 64-068 | J

Rule 64-068 c) Grounding electrode requirements
Legend:

BT = equipment bonding terminals
GND = DC grounding electrode terminal
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Figure B72-1
Location of power supply equipment for back-in lot
—— Locate power supply
equipment in this space
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_ g 3 __T___'T:__'
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Figure B72-2
Location of power supply equipment for drive-in lot
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C2.2.2
Chairs of Subcommittees, if they are not voting members of the Committee on Part |, shall be recorded
as ex officio, nonvoting members of the Committee on Part I.

C2.3 Members

C2.3.1 Matrix
C2.3.1.1 General

The Committee on Part | shall be composed of not more than 43 voting members, representing the
following interests:

Range

Minimum Maximum
Regulatory authority 11 16
Owner/Operator/Producer 9 14
General interest 9 16

The Committee shall also include associate, liaison, and ex officio members (nonvoting) as required.

C2.3.1.2 Regulatory authorities
The regulatory authorities shall be selected from the various provincial, territorial, and municipal
electrical inspection authorities.

C2.3.1.3 Owners/Operators/Producers
The Owner/Operator/Producer representatives shall be selected from groups with national stature
representing the viewpoints of

a) electrical equipment manufacturers;
b) electrical installation designers and installers; and
c) electrical installation users.

C2.3.1.4 General interest representatives
The general interest representatives shall be selected from groups with national stature representing
the viewpoints of groups such as

a) fire chiefs;

b) electric utilities;

c) committees responsible for related electrical Codes and Standards;

d) fireinsurers;

e) labour;

f)  issuers of building Codes;

g) educators;

h) consumer organizations; and

i) certification organizations accredited by the Standards Council of Canada.

€2:3.2

Members shall be nominated by the interest or organization that they represent, and their appointment
shall be subject to the approval of the Executive Committee or the Chair, in concurrence with the
Project Manager.

C2.3.3
Members shall participate actively in the work of the Committee on Part |, attend meetings, accept the
Chair of Section Subcommittees, and participate in Subcommittee work.
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C2.3.4 Termination of membership

In consultation with the Project Manager and after enquiry, the Chair of the Committee on Part | (on
behalf of the Executive Committee) should recommend that a TC member be removed from the
Committee if the member has failed to

a) attend three consecutive meetings;

b) respond to three consecutive letter ballots; or

c) be actively and effectively involved in the work and responsibilities of the Committee.

Notice of pending termination should be sent to that member by CSA staff. Subsequent failure to
comply with the requirements should result in termination as directed by the Vice-President or Program
Director, Standards Development.

C2.3.5
The Executive Committee shall recommend the removal of a member after consultation with the
nominating interest and the Project Manager.

C2.4 Meetings

C24.1
The Committee on Part | shall meet at least once a year.

C2.4.2
Notices and agendas of meetings shall be sent at least 4 weeks in advance of the meeting date.

C2.4.3
One half of the total membership shall constitute a quorum. Proxies shall not be included. Alternates
shall be included.

C2.4.4
Voting by proxy shall be permitted for the Committee on Part |, provided that notice of the proxy is filed
with the Chair prior to the meeting.

C2.4.5
An absent member may, with the approval of the Chair, be represented at a meeting by an alternate
who may vote in that member’s stead.

C2.4.6

In the event of a lack of quorum, or if desired by those at a meeting where a quorum is present, the
vote shall be taken by a letter ballot at a later date. To be valid, a ballot shall be returned within

30 days.

C3 Regulatory authority committee

C3.1 Terms of reference
The Regulatory Authority Committee shall be responsible for advising the Committee on Part | when the
language of an amendment is deemed unacceptable from an enforcement or legal standpoint.

C3.2
The Regulatory Authority Committee shall consist of

a) the regulatory authorities’ representatives who are members of the Committee on Part |;
b) a Chair and Vice-Chair appointed from the members of the Regulatory Authority Committee; and
c) a Project Manager (nonvoting) provided by CSA.

C3.3
The voting members of the Regulatory Authority Committee shall consist of the provincial and territorial
inspection authority representatives who are members of the Committee on Part I.
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C7.1.3 Approval at a meeting

C7.1.3.1
Meetings shall be conducted in accordance with the procedures in the CSA Directives, CSA-SDP-2.2,
Clause 7.3.9, “Rules of procedure for conducting a meeting”.

C7.1.3.2

The Subcommittee’s recommendations on motions or on an amendment or interpretation shall be
considered approved, provided that more than 50% of the total voting membership voted affirmative
and that at least two-thirds of the votes cast are affirmative.

€7.1.3.3
When a subject is placed on the floor, the Chair should allow a general discussion of it prior to a motion
being made.

C7.1.3.4

If the Section Subcommittee’s recommendation is to reject the submitter’s proposal and the Committee
on Part | rejects the Section Subcommittee’s recommendation, the Committee on Part | shall return the
proposal to the Section Subcommittee for further review of the reasons for rejection provided by the
Committee on Part |.

C7.1.3.5

If the Section Subcommittee’s recommendation is either to accept the proposal as submitted or to
accept the proposal with amendment and the Committee on Part | rejects that recommendation, the
Committee on Part | shall

a) accept a motion to close the subject; or
b) accept a motion to return the subject to the Subcommittee for further review.

C7.1.3.6
Amendments to a motion shall not be permitted if they have the effect of defeating the main motion.

C7.1.3.7

When a motion to close the subject is passed by the Committee on Part I, the submitter shall be
informed by the Project Manager of the Committee on Part | of the proposal’s rejection, with the
reasons for rejection, unless the submitter is also a member of the Committee on Part |I. The matter
may be resubmitted after a period of 6 months.

C7.1.3.8
A motion to reconsider a previous vote by the Committee on Part | shall not be permitted.

C7.2 Approval of subjects by the regulatory authority committee
C7.2.1 General

C7.21.1
The Chair and Vice-Chair shall be entitled to vote.

€7.2.1.2

If at the Committee on Part | stage, no voting member of the Regulatory Authority Committee has voted
negative as a Part | member for reasons concerning the suitability of the amendment for use in a
regulation and the subject is approved by that Committee, no further vote is necessary in the
Regulatory Authority Committee.

C7.2.1.3

If the Regulatory Authority Committee disagrees with the proposed amendment accepted by the
Committee on Part |, the Regulatory Authority Committee shall submit a revised amendment carrying
the same intent in terms of safety and technical requirements to the Section Subcommittee for further
consideration.

January 2021 © 2021 Canadian Standards Association 715















Appendix C
The Technical Committee on the Canadian
CSA C22.1:21 Electrical Code, Part | — Organization and rules of procedure

C11.17

Use of the term “acceptable” in the dictionary sense is permissible, and the attributes that are
important in deciding on acceptance should be included in the wording (e.g., “acceptable in terms of
clearance, ruggedness, separation from..., colour, legibility, location, etc.”).

C11.18
In the technical sections of the Code, the phrase “acceptable to (x)” shall not be used (where x may
stand for the electrical inspector, the building inspector, or the supply authority).

C11.19
Where one wishes to indicate that the supply authority has to agree, the phrase “in accordance with the
requirements of the supply authority” shall be used.

C11.20
Standard terms have been established by usage or practice and shall be used in preference to similar
terms that do not have such wide or established recognition. Some examples are

a) “authority having jurisdiction”;

b) “disconnecting means” (not “disconnection means”);

c) “ducts” (only for air-handling purposes; not as raceways);

d) “electric” (as applied to equipment);

e) “electrical” (as applied to requirements, Standards, or Codes);

f)  “equipment” (both singular and plural);

g) “metal” (not “metallic”, in general);

h) “metallic” (only where directly related to material using this term, e.g., electrical metallic tubing or
non-metallic-sheathed cable);

i)  “not exceeding” instead of “not more than”;

j)  “not less than”; and

k) “provided with mechanical protection” instead of “protection against mechanical damage”.

C11.21
Terms such as “adequate”, “adjacent”, “reasonable”, “near to”, “large”, “small”, “high”, “low”, etc., shall
be replaced by more definitive terms.

C11.22

The following terms shall not be used:
a) “fire-resistant”;

b) “fireproof”;

c) “flame-retarding”; and

d) “that will (not) burn in air”.

C11.23

Numbers shall be used to express values and shall be expressed as numerals instead of as words, except
at the beginning of a sentence or where two numbers in sequence would be confusing. Words shall be
used to express a quantity of items.

C11.24

There shall be only one sentence per Rule, per Subrule, or per Item.

C11.25

The following is a list of standardized comments that Subcommittees may wish to use in reports:
a) Accept:

i)  Acceptance is unconditional; or
ii) Acceptance is conditional on acceptance by the Subcommittee or Committee on
Section or Standard ;
b) Hold pending:
i)  Submission of further supporting data;
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Annex A
Standard format for subcommittee reports

CSA Group
Toronto, Ontario

Section Subcommittee Report

SUBJECT NO. TITLE: CHAIR:

DATE:
Submitted by: Date:
Affiliation:

Request or proposal:
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Summary of Subcommittee deliberations:
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l) Is the proposal in conflict with other relevant Codes, such as the National Building Code of
Canada? Is the proposal in conflict with industry-specific Codes such as NFPA Codes that deal
with specific occupancies, hazardous locations, Codes of practice (e.g., APl), CE Code, Part Il
Standards, etc.?

m) If accepted, would this proposal have an impact on already certified products (i.e., would the
existing products have to be recertified to meet this new requirement, and is such an
approach justifiable)?

n) Does the subject impact on other Sections, Tables, and Appendices of the Code? If so, have
the potential consequences been reviewed?

o) Does the document style conform with CSA editorial requirements (CSA Guidelines)?

p) Does the proposal introduce amendments that will require new product Standards or changes
to existing product Standards? If so, consideration should be given to including a statement in
the proposal that the amendments, if approved, should be suspended until such time that the
product requirements are in effect.

3) The following are the basic principles for evaluating the Subcommittee recommendation before

reporting it to the Committee on Part I:

a) Is the Subcommittee recommendation understandable and readable?

b) Has the length of the Subcommittee recommendation been reduced to the absolute minimum
necessary to convey the intent? It should be noted that the members of the Committee on
Part | may not have the time to review long subjects when they come in the form of the
Subcommittee recommendation. A suitable one-page summary should be made, especially for
lengthy proposals. This would enable members of the Committee on Part | (who are not
necessarily technical experts in the specific subject area) to understand the key issues,
recommendations, and impacts of the proposal.

c) Has the Subcommittee recommendation expanded to include issues other than that which the
original proposal intended to cover? If so, is this expansion of the subject matter justifiable
(i.e., it was discussed with the submitter and it is accepted by the submitter) or should it be
more appropriately covered by a new subject?

d) Does the Subcommittee recommendation address the issues of the original proposal and
satisfy the submitter’s intent or does it digress?
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Table D1
Type designations, voltage ratings, and construction of insulated conductors and cables other than flexible cords

Note: These data are subject to frequent revision and in cases where any doubt exists, the latest edition of the appropriate Standard of the Canadian Electrical
Code, Part I, or appropriate laboratory requirements should be consulted.

Trade Number of Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
Armoured AC90 600, 1000, 1 or more 14 to 2000 | Cross-linked None or Interlocking metal | 1, 8, 10, 25
cable and 2000 polyethylene | thermoset or | armour
(€22.2 No. 51) ['Acwu90 thermoplastic Interlocking metal
armour and flame-
tested
thermoplastic
ACG90 600 2 or more 14 to 6 Interlocking metal
armour
ACGWU90 Interlocking metal
armour and flame-
tested
thermoplastic
Armoured TECKS0 600, 1000, 1 6 to 2000 | Cross-linked Thermoset or 8, 10, 14
cable and 5000 polyethylene thermoplastic
(C22.2 jacket and
No. 131) Ethylelne interlocking metal | 8 14 17
prggy —— armour with or
el without
2 or more 14 to 2000 | Cross-linked thermoplastic or 1,8,10
polyethylene thermoset
Ethylene covering overall 18 17
propylene
rubber
Non-metallic- | NMDS0 300 2,3,0r4d 14 to 2 90 °C heat- Nylon sheath | Thermoplastic 1,28, 31
sheathed resistant )8
cable thermoplastic
(Continued)
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Table D1 (Continued)

Trade Number of | Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
(C22.2 No. 48) Cross-linked None 31
polyethylene
NMWU Moisture- 1
resistant
thermoplastic
NMDH90 2,3,0or4 14 to 10 90 °C heat- None With or without 1
(plus control resistant metallic shield;
and bonding thermoplastic thermoplastic
conductors jacket
) Cross-linked J
polyethylene
Thermoset RW75, R90, | 600, 1000, 1 14 to 2000 | Cross-linked None or None 1, 10
insulated RW90 and 2000 polyethylene | thermoplastic :
il etgzmel 2 or more S akmnest Thermoplastic or 1,8, 10, 11
cabilas thermoset
(C22.2 No. 38) 1 Ethylene Thermoplastic | Thermoplastic or 1,8,17
S TGHE propylene or thermoset | thermoset 18 11 17
rubber B
1 EPCV None or Thermoplastic or 1,37
thermoplastic | thermoset
2 or more orthermeset 1.8, 11, 87
5000 1 8 to 2000 | Cross-linked None or None 5, 10
polyethylene | thermoplastic :
2 or more artharsest Thermoplastic or 5,8,10, 11
thermoset
1 Ethylene Thermoplastic | Thermoplastic or 5.8, 17
T propylene or thermoset | thermoset 5,8 11, 17
rubber
(Continued)
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Table D1 (Continued)

Trade Number of Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
i} EPCV None or Thermoplastic or S, 37
thermoplastic | thermoset
2 or more P o 5.8, 37
RWU75 and | 1000 1 14 to 2000 | Cross-linked None or None 1,8, 10
RWU90 polyethylene | thermoplastic
or thermoset
Ethylene Thermoplastic 1, 8,17
propylene or thermoset
rubber
EPCV Thermoplastic 1, 8,37
or thermoset
SIS 600 1 14 to 4/0 | Cross-linked | None None [
polyethylene,
EPCV,
chlorosulfo-
nated
polyethylene,
chlorinated
polyethylene
Aluminum- RA90 600 and 1 14 to 2000 | Cross-linked None or Aluminum or 1,8
sheathed 1000 polyethylene | thermoplastic | aluminum with
cables R Iate or thermoset | thermoplastic R 10, 11
(1c2232)2 No. 1 Ethylene Thermoplastic | €OVEring 1,8, 17
> or more propylene or thermoset 18, 11,17
rubber
5000 1 8 to 2000 | Cross-linked None or 5,8
polyethylene | thermoplastic
2 or more orthermosat 5,8,10, 11
(Continued)
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Table D1 (Continued)

Trade Number of | Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
i Ethylene Thermoplastic 5,8,17
3 or more propylene or thermoset 5,8, 11, 17
rubber
Copper- RCS0 600 and 1 14 to 2000 | Silicone None or Copper or copper 1,8, 18
sheathed 1000 9 BrTIGE thermoplastic | with thermoplastic
cables or thermoset | or thermoset
%ucjzizz 3) 5000 1 8 t0 2000 | Silicone None or covering 5,8, 18
' S DS thermoplastic
or thermoset
Mineral- MI and SSMI | 600 7to 12 18t0 8 Magnesium None Copper or stainless | —
insulated 4 1810 6 o'x_ide or steel
cable silicon dioxide
(C22.2 5 18to 4
No. 124) (nickel
only)
18to 3
18to 1
18 to 1000
for copper
and clad
copper
18 to 1 if
nickel
LWMI and 300 1to 12 18to 8 22
SSLWMI copper or
clad
copper or
nickel
600 7to12 18to 8
(Continued)
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Table D1 (Continued)

Trade Number of | Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
4 18to 6
5 18to 4
(nickel
only)
3 18to 3
2 18to 1
1 18 to 1000
for copper
and clad
copper
18 to 1 for
nickel
Thermoplastic | TW, TWU, 600 1 14 to 2000 | Moisture- None or nylon | None 3,2
cable TW?75, and resistant
(C22.2 No. 75) | TWU75 flame-tested
thermoplastic
TWN75 and 14 to 1000 | Heat- and Nylon 12
T90 Nylon moisture- None
resistant
flame-tested
thermoplastic
Neutral NS 75 600 2,3,4,0r5 8 to 4/0 Polyethylene | None or None 16
supported NS 90 copper, 6 | or cross- flame-tested
cable to 500 linked polyvinyl
(C22.2 kemil polyethylene, | chloride
No. 129) aluminum | with bare or
(minimum | insulated
size of neutral
neutral
(Continued)
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Table D1 (Continued)

Trade Number of Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
8 copper, 6
aluminum)
Service USEI75 600 2,3,0r4 6 to 1000 | Polyethylene | Polyvinyl 2,10, 17
entrance kemil ) chloride
ssble Cross-linked
(C22.2 No. 52) polyethylene
USEI90 Ethylene
propylene
rubber
USEBS0 Cross-linked
polyethylene
Ethylene
propylene
rubber
Luminous GTO-5 5000 1 18 to 10 Rubber or Thermoplastic | Flame and 3
tube sign and [ 51010 10 000 polyethylene | or thermoset | moisture resistant
oil burner jacket braid in lieu of
ignition cable | GTO-15 15000 jacket
(C22.2
No. 127)
Ignition cable | ICS 10 000 1 18 to 10 Silicone Moisture- None 7
(C22.2 (125 °C rubber resistant
No. 127) rated) braid and
16 or 20 silicone
(150 °C rubber
rated)
Extra-low- LVT 30 2 or more 22 to 16 Thermoplastic | Flame-tested | Optional metallic 9 .32
voltage thermoplastic | armour
(Continued)
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Table D1 (Continued)

Trade
designation
(CSA
Standard)

CSA type
designa-
tion

Voltage
rating

Number of
circuit
insulated
conductors

Size
range,
AWG or
kcmil

Insulation

Covering on
each
insulated
conductor

Outer covering

Reference
Notes

control circuit
cable
(C22.2 No. 35)

Low-energy
control circuit
cable

(C22.2 No. 35)

Low-energy
control
cable

2o0or3

18

Thermoplastic

Extra-low-
voltage
control cable
(C22.2 No. 35)

ELC

30

1 or more

26 to 16

Thermoplastic

None

Golf course
sprinkler
systems
(C22.2 No. 35)

GCS

30

Lawn
sprinkler
systems
(C22.2 No. 35)

LSS

30

1 or more

20to 2

Low-voltage
landscape
lighting

(C22.2 No. 35)

LVLL

30

1 and 2- or 3-
conductor
parallel

18 to 8

Underground
low-energy
circuits

(C22.2 No. 35)

ULEC

30

1 and 2- or 3-
conductor
parallel

18 to 8

Thermoplastic

Optional
thermoplastic
or thermoset
jackets

None

13

Thermoset
insulated

REW

300

26 to 10

Flame-tested
cross-linked

None

None

7,19

(Continued)

I[2:1zZz) vs)

uonvULIOUI [D13Us0 paIpNGD]

d xipuaddy



1707 Aipnupf

U0IIDIJOSSY SPAPPUDIS UDIPDUDY) [Z07 O

LEL

Table D1 (Continued)

Trade Number of | Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
equipment 600 24 to 4/0 PVC or flame- 4,7,19
wire tested cross-
(C22.2 linked
No. 127) chlorinated
polyethylene
300 2 or more 26 to 10 Flame-tested | None or Shield and flame- 7,19, 20
600 cross-linked shield tested cross-linked
243040, | pur PVC insulating
covering
Thermoplas- | TEWN 600 1 18 and 16 | Flame-tested | Extruded 4,7
tic-insulated thermoplastic | nylon
equipment  Tew 300 2ormore | 26t016 | Flame-tested | None None 7,20
(C22.2 600 2 or more 26 to 4/0 | thermoplastic "y, o None 4,7, 20
No. 127
° ) TXF 125 1 22 to 20 None None 7
TXFW 300 22 to 16 7
GTF 600 18 to 10 Lacquered 4,7
glass braid

Silicone SEW-1 300 1 22 to 16 Silicone Glass-braid- None 7
rubber SEWF-1 T — rubber treated
insulated
equipment SEW-1
Emire SEW-2 600 1 22 to 4/0
C22.2
No. 127) 2 or more

SEWF-2 600 i 22to 6 Silicone Glass-braid-

S OE OIS rubber treated
Insulated RR-64 600 1 28 to 14 Cross-linked None None or shield 19, 26, 33
conductors Y PVC with or without
(Continued)
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Table D1 (Continued)

Trade Number of | Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
for power- RR-32 1400 1 28 to 10 thermoplastic
operated 2 or more insulating covering
electronic
devices RR-64 600 2upto? 28 to 10 None or Shield and cross- 20, 26, 33
(C22.2 RR-32 1400 24 0 10 shield linked PVC
No. 127) insulating covering
RR-64 600 1 28 to 14 Cross-linked None None 19, 26, 33
RR-32 1400 24t010 | chlorinated
polyethylene
TRSR-64 600 28 to 14 Semi-rigid None or None or shield 26, 33
PVC extruded with or without
TR-64 600 2 or more Thermoplastic nylon thermaplastic 20, 26, 33
insulating covering
TR-32 1400 i 24 to 10 None or
2 or more shield
2upto?
Twin lead i 2 24 to 20 Flame-tested | None None or 29
polyethylene thermoplastic
coverin
Polyvinyl 8 30
chloride
TTR 600 1 26 to 14 Thermoplastic | Cotton, or None 7, 26, 33
rayon-braid-
treated, or
nylon
TV-6 6000 (dc) 1 24 Flame-tested | None or PVC, | None or shield 7,34
minimum | polyethylene, | cross-linked with 2 kV dc PVC
™-10 10 000 (dc) cross-linked low-density insulating covering
TV-15 15 000 (dc) low-density polyethylene,
polyethylene, | cross-linked
(Continued)
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Table D1 (Continued)

Trade Number of | Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
TV-20 20 000 (dc) cross-linked high-density
high-density polyethylene
TV-30 30 000 (dC) polyethylene,
TV-40 40 000 (dc) cross-linked
PVC, silicone
TV-50 50 000 (dc) rubber,
fluorinated
ethylene
propylene
Arc-welding Arc-welding | (See Note 6) | 1 8 to 300 Rubber or None None or shield 5
cable cable flame-tested with 2 kV dc PVC
(C22.2 No. 96) polychloro- insulating covering
prene
covering
Coil-lead wire | CL901 600 1 22 to 500 | Polychloro- 4,7
(C22.2 prene
No. 127) CL902 300 22 to 500
CL903 600 22 to 500
CL904 600 22 to 500 PVC
CL905 600 22 to 4/0 Ethylene
propylene
rubber
CL906 300 22 to 500 | Ethylene
CL907 600 22t0 500 | Propylene
rubber/
chlorosulfonyl
polyethylene
CL908 600 22 to 500 Chlorinated
CL909 300 22t0 500 | Polyethylene
(Continued)
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Table D1 (Continued)

Trade Number of | Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
CL1051 300 22 to 16 PVC
CL1052 300 22 to 500 Chlorinated
CL1053 600 22to500 |PEoOr
chlorosulfonyl
polyethylene
CL1054 300 22 to 14 Cross-linked
PE or
ethylene
propylene
rubber
CL1055 600 22to 4/0 | Ethylene
propylene
rubber
CL1056 300 22 to 14 Thermoplastic
elastomer
CL1151 300 22 to 500 | Chlorosulfon-
CL1152 600 22 to 500 yl
polyethylene
CL1251 600 22 to 500 | Cross-linked
CL1252 300 22t016 | Polvethylene
CL1253 600 22 to 500 | Thermoplastic
elastomer
CL1254 600 22to 4/0 | Ethylene
propylene
CL1255 600 22 to 12 Hibber
CL1501 600 22 to 500 Silicone
CL1502 600 22 to 500 Ethylene
CL1503 600 2210500 | Propylene

(Continued)
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Table D1 (Continued)

Trade Number of | Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
rubber or
cross-linked
polyethylene
CL1504 300 24 to 10 Silicone or
ethylenete-
trafluoroethy-
lene
CL1505 600 24 to 14 Ethylenete-
trafluoroethy-
lene
CL2001 600 22 to 500 | Silicone
CL2002 300 24 to 10 Silicone or
CL2003 600 2410 14 | Ethylenete-
trafluoroethy-
lene
CL2501 300 32to 10 Polytetra-
CL2502 600 26toajo | fluoroethy-
lene
CL2503 300 32to 10 Perfluoroal-
CL2504 600 32t04/0 | KoXy
Pendant TLW 600 1 14 Flame-tested 7
weatherproof thermoplastic
lampholder
lead wire
(C22.2
No. 127)
Hoistway - 600 2to 4 18 to 12 Flame-tested None
cable thermoplastic
(Continued)
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Table D1 (Continued)

Trade Number of Size Covering on
designation | CSA type circuit range, each
(CSA designa- Voltage insulated AWG or insulated Reference
Standard) tion rating conductors | kcmil Insulation conductor Outer covering Notes
(CAN/CSA- parallel
C22.2 No. 49) construction
2to 75 None or PVC jacket
twisted
construction
300 2to 75 20to 12
twisted
construction
Airport series | ASLC 5000 1 8,6,or4 Cross-linked None
lighting cable polyethylene
(C22.2
No. 179)
Communica- | CMP 300 30to 6 1lor Thermoplastic | None Thermoplastic 38
tions cable CMR multiple jacket with or
(€222 conductor without a metal
No. 214) CMG or multiple sheath or braid
CM coaxial
Cross-
connect
CMX and
CMUC
CMH
Fire alarm FAS 300 1 or more 26 to 10 Thermoplastic | None None or =
and signal : thermoplastic or
cable FAS 30 The;moplasnc thermoset jacket,
(6222 or thermoset or interlocking
No. 208) FAS 105 Thermoplastic metal armour or
aluminum metallic
FAS 150 Thermoset sheath with ot
(Continued)
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23)
24)
25)

26)
27)
28)
29)

30)

31)
32)
33)
34)

35)
36)

37)
38)

Table D1 (Concluded)

Conductors are of stranded silver-coated copper.

Conductors are of stranded nickel-coated copper.

Single-conductor armoured cables in sizes No. 4 AWG and smaller, and single-conductor armoured cables without a concentric grounding conductor in
sizes larger than No. 4 AWG, are intended for use as grounding conductors only, and the covering over the insulation, or the insulation where a covering is
not provided, is coloured green. Single-conductor armoured cables with a concentric bonding conductor are not intended for use as bonding conductors,
and the insulation and the covering over the insulation, or the insulation where a covering is not provided, are not coloured green.

These voltages are peak values.

When Type CL1251 wire is provided with gasoline vapour-resistant insulation, it is surface marked “Gasoline Vapour-Resistant”.

When Type NMD3SO0 is provided with nylon sheaths over the insulated conductors, “NMD3S0 NYLON” is marked on the surface of the jacket.

Polyethylene insulated non-jacketed twin lead with 15 mil average thickness over the conductors is surface marked “TWIN LEAD-64 80C PE” and with
30 mil average thickness over the conductors is surface marked “TWIN LEAD-32 80C PE”; polyethylene insulated jacketed twin lead is surfaced marked
“TWIN LEAD 80C”.

PVC insulated twin lead with 15 mil average thickness over the conductors is surface marked “TWIN LEAD-64 90C PVC” and PVC insulated twin lead with
30 mil average thickness over the conductors is surface marked “TWIN LEAD-32 90C PVC”.

Type NMDS0 with cross-linked polyethylene insulation is surface marked on the jacket “NMD90 XLPE”.

Type LVT is surface marked on the jacket “LVT”.

Peak voltage rating is as assigned by CSA C22.2 No. 1.

The shield and PVC jacket are recognized only over Types TV-20, TV-30, and TV-40 with cross-linked high-density polyethylene insulation and PVC jacket
over Types TV-6, TV-10, TV-15, TV-20, TV-30, TV-40, and TV-50 with cross-linked PVC insulation.

Airport series lighting cable is surface marked “ASLC 5000 V”,

CFC cables that are used to electrically connect communications equipment to a telecommunications network must be not smaller than No. 26 AWG
copper. Cables with insulated conductors of No. 28 and No. 30 AWG copper must be permitted for other types of communication applications.
Conductors having EPCV insulation are surface marked with the type designation, followed by “EPCV”.

For coaxial cable only, the conductor may consist of copper, copper-clad steel, or copper-clad aluminium.
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CSA C22.1:21 Tabulated general information
Table D2
DC motors
DC full load current rating, A
[see Notes 1) and 2)]
Motor rating, hp 120V 240V 500V
1/4 2.9 1.5 —
1/3 3.6 1.8 —
1/2 5.2 2.6 —
3/4 7.4 3.7 1.8
1 9.4 4.7 2.3
1-1/2 13.2 6.6 3.2
2 17 8.5 4.1
3 25 12.5 6.0
5 40 20 9.7
7-1/2 58 29 14
10 76 38 18
15 110 55 26
20 145 72 35
25 179 89 43
30 212 106 51
40 280 140 68
50 349 174 84
60 418 209 101
75 518 259 124
100 = 343 165
125 - 426 205
150 - 507 243
200 = 675 324
Notes:

1) These values of full load current are for motors running at the moderate base speeds usual for belted motors
and motors with normal torque characteristics. Motors built for especially low speeds may require more

running current, in which case the nameplate current rating should be used.

2) These values of full load current are to be used as guides only. When exact values are required (e.g., for

motor protection), always use the values on the motor hameplate.
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Table D5 (Concluded)

Nominal Standard* Flexible Extra flexible

Conduc- Number Number Number

tor size, Conduc- | of Occupied | of Occupied | of Occupied
AWG or tor area, | conduc- Diame- areais, conduc- Diame- areat, conduc- Diame- areats,
Kcmil mm? torst ter, mm mm? tors ter, mm mm? tors ter, mm mm?
500 253 37 20.7 337 61 20.7 337 91 20.7 337
550 279 61 21.7 370 91 217 370 127 21.7 371
600 304 61 22.7 405 91 22.7 405 127 22,7 405
650 329 61 23.6 438 91 23.6 438 127 23.6 438
700 355 61 24.5 472 91 24.5 472 127 24.5 472
750 380 61 25.3 506 91 25.4 506 127 25.4 506
800 405 61 26.2 540 91 26.2 540 127 26.2 541
900 456 61 27.8 606 91 27.8 606 127 27.8 608
1000 507 61 29.3 674 91 29.5 674 127 259.3 675
1250 633 91 32.7 843 127 32.8 843 169 32.8 843
1500 760 91 35.9 1010 127 35.9 1010 169 35.9 1010
1750 887 127 38.8 1180 169 38.8 1180 217 38.8 1180
2000 1010 127 41.5 1350 169 41.5 1350 217 41.5 1350

* Compact conductor diameters of equivalent cross-sectional area are reduced by up to 10% of the dimension indicated. Compressed conductor diameters of
equivalent cross-sectional area are reduced by 2% of the dimension indicated.
t The number of conductors indicated may be reduced by one in each layer.

¥ Area of circumscribing circle; use for conduit space calculations.
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Appendix D
CSA C22.1:21 Tabulated general information

Diagram D8
Installation configurations — Direct buried
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Detail 1 — 1 insulated conductor or cable per phase

Detail 2 — 2 insulated conductors or cables per phase
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Appendix D
CSA C22.1:21 Tabulated general information

Diagram D10
Installation configurations — Direct buried
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Detail 1
1 cable per phase

Detail 2
2 cables per phase
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Detail 3
3 cables per phase

(Continued)
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CSA C22.1:21 Tabulated general information

Diagram D10 (Concluded)
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Detail 6
6 cables per phase
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Diagram D11
Installation configurations — Conduit or raceway
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(Continued)
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CSA C22.1:21 Tabulated general information
Diagram D11 (Continued)
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Detail 4 — 4 insulated conductors or cables per phase
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(Continued)
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Diagram D11 (Concluded)

Detail 7 — (This detail intentionally left blank)

S e o T
% 760 mm
@ @ @ @[T wom
190 mm
@ @ @ @+
I 190 mm 190 mm 190mm| ~
. 830 mm i

Detail 8 — 8 insulated conductors or cables per phase
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Next page

Table D16 (Continued)

Overcurrent protection maximum allowable rating of fuses and maximum allowable setting for
inverse-time circuit breakers for motor circuits

Single-phase — All types and
squirrel-cage and synchronous
(full-voltage, resistor and

Squirrel-cage and synchronous
(auto-transformer and star

x;g:::;;:_ reactor starting) delta starting) DC or wound rotor AC
Full load | ampacity of | Non- Non- Non-
current insulated time- Time- Circuit time- Time- Circuit time- Time- Circuit
rating of | conductor, | delay delay* breaker, | delay delay* breaker, | delay delay* breaker,
motor,A | A fuses, A fuses, A A fuses, A fuses, A A fuses, A fuses, A A
13 16.25 35 20 30 30 25 20 15 15 15
14 17.50 40 20 35 35 25 20 20 20 20
15 18.75 45 25 35 35 25 30 20 20 20
16 20.00 45 25 40 40 25 30 20 20 20
17 21.3 50 23 40 40 25 30 25 25 25
18 225 50 30 45 45 35 30 25 25 25
19 23.8 50 30 45 45 35 30 25 25 25
20 25.0 60 35 50 50 35 40 30 30 30
22 275 60 35 50 50 35 40 30 30 30
24 30.0 70 40 60 60 45 40 35 35 35
26 325 70 45 60 60 45 50 35 35 35
28 35.0 80 45 70 70 45 50 40 40 40
30 37.5 90 50 70 70 50 60 45 45 45
32 40.0 90 50 80 60 50 60 45 45 45
34 42.5 100 50 80 60 50 60 50 50 50
36 45.0 100 60 90 70 60 70 50 50 50
(Continued)
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Table D16 (Continued)

Overcurrent protection maximum allowable rating of fuses and maximum allowable setting for
inverse-time circuit breakers for motor circuits

Single-phase — All types and
squirrel-cage and synchronous
(full-voltage, resistor and

Squirrel-cage and synchronous
(auto-transformer and star

x:g:::;;:_ reactor starting) delta starting) DC or wound rotor AC
Full load | ampacity of | Non- Non- Non-
current insulated time- Time- Circuit time- Time- Circuit time- Time- Circuit
rating of | conductor, | delay delay* breaker, | delay delay* breaker, | delay delay* breaker,
motor,A | A fuses, A fuses, A A fuses, A fuses, A A fuses, A fuses, A A
38 47.5 110 60 90 70 60 70 50 50 50
40 50.0 110 70 100 80 80 70 60 60 60
42 52.5 125 70 100 80 80 70 60 60 60
44 55.0 125 70 110 80 80 70 60 60 60
46 57.5 125 80 110 90 90 70 60 60 60
48 60.0 125 80 110 90 90 70 70 70 70
50 62.5 150 80 125 100 90 100 70 70 70
52 65.0 150 90 125 100 90 100 70 70 70
54 67.5 150 90 125 100 90 100 80 80 80
56 70.0 150 90 125 110 110 100 80 80 80
58 725 150 100 125 110 110 100 80 80 80
60 75.0 175 100 150 110 110 100 90 90 90
62 77.5 175 100 150 110 110 100 90 90 90
64 80.0 175 110 150 125 110 125 90 90 90
66 82.5 175 110 150 125 110 125 90 90 90
68 85.0 200 110 150 125 110 125 100 100 100
(Continued)
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Table D16 (Continued)

Overcurrent protection maximum allowable rating of fuses and maximum allowable setting for
inverse-time circuit breakers for motor circuits

Single-phase — All types and
squirrel-cage and synchronous
(full-voltage, resistor and

Squirrel-cage and synchronous
(auto-transformer and star

x:g:::;;:_ reactor starting) delta starting) DC or wound rotor AC
Full load | ampacity of | Non- Non- Non-
current insulated time- Time- Circuit time- Time- Circuit time- Time- Circuit
rating of | conductor, | delay delay* breaker, | delay delay* breaker, | delay delay* breaker,
motor,A | A fuses, A fuses, A A fuses, A fuses, A A fuses, A fuses, A A
70 87.5 200 110 175 125 110 125 100 100 100
72 90.0 200 125 175 125 125 125 100 100 100
74 925 200 125 175 125 125 125 110 110 110
76 95.0 223 125 175 150 125 150 110 110 110
78 97.5 225 125 175 150 125 150 110 110 110
80 100.0 225 125 200 150 125 150 110 110 110
82 102.5 225 125 200 150 125 150 110 110 110
84 105.0 250 125 200 150 125 150 125 125 125
86 107.5 250 150 200 150 150 150 125 125 125
88 110.0 250 150 200 175 150 175 125 125 125
90 112.5 250 150 225 175 150 178 125 125 125
92 115.0 250 150 225 175 150 175 125 125 125
94 117.5 250 150 225 175 150 175 125 125 125
96 120.0 250 150 225 175 150 175 125 125 125
98 122.5 250 150 225 175 150 175 125 125 125
100 125.0 300 175 250 200 175 200 150 150 150
(Continued)

I[2:1zZz) vs)

uonvULIOUI [D13Us0 paIpNGD]

d xipuaddy



1707 Aipnupf

U0IIDIJOSSY SPAPPUDIS UDIPDUD) 707 O

944

Table D16 (Continued)

Overcurrent protection maximum allowable rating of fuses and maximum allowable setting for
inverse-time circuit breakers for motor circuits

Single-phase — All types and
squirrel-cage and synchronous
(full-voltage, resistor and

Squirrel-cage and synchronous
(auto-transformer and star

x:g:::;;:_ reactor starting) delta starting) DC or wound rotor AC
Full load | ampacity of | Non- Non- Non-
current insulated time- Time- Circuit time- Time- Circuit time- Time- Circuit
rating of | conductor, | delay delay* breaker, | delay delay* breaker, | delay delay* breaker,
motor,A | A fuses, A fuses, A A fuses, A fuses, A A fuses, A fuses, A A
105 131.3 300 175 250 200 175 200 150 150 150
110 137.5 300 175 250 200 175 200 150 150 150
115 143.8 300 200 250 225 200 225 150 150 150
120 150.0 350 200 300 225 200 225 175 175 175
125 156.3 350 200 300 250 200 250 175 175 175
130 162.5 350 225 300 250 225 250 175 175 175
135 168.8 400 225 300 250 225 250 200 200 200
140 175.0 400 225 350 250 225 250 200 200 200
145 181.3 400 250 350 250 250 250 200 200 200
150 187.5 450 250 350 300 250 300 225 225 225
155 193.8 450 250 350 300 250 300 225 225 225
160 200.0 450 250 400 300 250 300 225 225 225
165 206.3 450 250 400 300 250 300 225 225 225
170 212.5 500 250 400 300 250 300 250 250 250
175 218.8 500 300 400 350 300 350 250 250 250
180 225.0 500 300 450 350 300 350 250 250 250

(Continued)
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Table D16 (Continued)

Overcurrent protection maximum allowable rating of fuses and maximum allowable setting for
inverse-time circuit breakers for motor circuits

Single-phase — All types and
squirrel-cage and synchronous
(full-voltage, resistor and

Squirrel-cage and synchronous
(auto-transformer and star

x:g:::;;:_ reactor starting) delta starting) DC or wound rotor AC
Full load | ampacity of | Non- Non- Non-
current insulated time- Time- Circuit time- Time- Circuit time- Time- Circuit
rating of | conductor, | delay delay* breaker, | delay delay* breaker, | delay delay* breaker,
motor,A | A fuses, A fuses, A A fuses, A fuses, A A fuses, A fuses, A A
185 2313 500 300 450 350 300 350 250 250 250
190 237.5 500 300 450 350 300 350 250 250 250
195 243.8 500 300 450 350 300 350 250 250 250
200 250.0 600 350 500 400 350 400 300 300 300
210 262.5 600 350 500 400 350 400 300 300 300
220 275.0 600 350 500 400 350 400 300 300 300
230 287.5 600 400 500 450 450 400 300 300 300
240 300.0 400 450 450 400 350 350 350
250 312.5 400 500 450 500 350 350 350
260 3250 450 600 500 450 500 350 350 350
270 337.5 450 600 500 450 500 400 400 400
280 350.0 450 500 450 500 400 400 400
290 362.5 500 500 500 500 400 400 400
300 375.0 500 600 500 600 450 450 450
320 400 500 600 500 600 450 450 450
340 425 500 600 500 600 500 500 500

(Continued)
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Appendix D

CSA C22.1:21 Tabulated general information
Table D17M (Concluded)
Concentric Allowable ampacity — Outdoor installationt
ground wire or |'c'y v 15 kv 25 KV to 46 KV
concentric
Size, AWG neutral wire
or kcmil size Copper Aluminum Copper Aluminum
2 Full 198 156 = =
i} Full 225 178 223 176
1/0 Full 255 203 254 201
2/0 Full 291 233 289 231
3/0 Full 327 266 325 263
4/0 Full 373 301 368 298
250 1/3 417 339 415 335
350 1/3 491 407 489 403
500 1/3 562 487 560 481
750 1/3 642 575 650 575
1000 1/3 . 643 . 645
1000 1/6 740 - 749 -
* Indoor installation ampacities assume no exposure to the sun and no wind.
+ Outdoor installation ampacities assume exposure to the sun and no wind.
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Appendix D

CSA C22.1:21 Tabulated general information
Table D17N (Concluded)
Concentric Allowable ampacity — Outdoor installationt
ground wire or 'y o 15 kv 25 KV to 46 kV
concentric
Size, AWG neutral wire
or kcmil size Copper Aluminum Copper Aluminum
3/0 Full 242 191 245 193
4/0 Full 278 218 281 221
250 1/3 306 241 310 244
350 1/3 373 294 377 297
500 1/3 450 361 454 365
750 1/3 545 455 552 458
1000 1/3 — 529 - 533
1000 1/6 640 i 648 .
* Indoor installation ampacities assume no exposure to the sun and no wind.
t Outdoor installation ampacities assume exposure to the sun and no wind.
January 2021 © 2021 Canadian Standards Association 800
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Appendix F
Engineering guidelines for preparing descriptive system documents for intrinsically
CSA C22.1:21 safe electrical systems and non-incendive field wiring circuits

Simple apparatus —

a) an electrical component or combination of components of simple construction with well-defined
electrical parameters that does not generate more than 1.5V, 100 mA, and 25 mW,; or

b) a passive component that does not dissipate more than 1.3 W and is compatible with the intrinsic
safety of the circuit in which it is used.

F4 Technology overview

F4.1 General

Intrinsically safe electrical systems are designed to limit the electrical and thermal energy in a circuit to
a level below what is required to ignite an explosive gas or dust atmosphere. A circuit design should
take into account potential energy that may be present in field devices and interconnecting wiring as
well as fault conditions specified on the basis of the hazardous location where the field device could be
installed so that the overall energy limitations of the system are respected. The application of
intrinsically safe electrical systems technology is generally limited to low-powered instrumentation
circuits.

Intrinsically safe electrical systems and non-incendive field wiring circuits are similar in design and
application. The provisions of this Appendix that apply to intrinsically safe electrical systems also apply
to non-incendive field wiring circuits.

F4.2 Design, application, and installation

F4.2.1
Intrinsically safe circuits vary widely in design, application, and installation requirements. A circuit
typically consists of three components:

a) a field device installed in a hazardous location (the field device may be a simple apparatus or an
intrinsically safe apparatus);

b) a barrier device (an associated apparatus); and

c) the interconnecting wiring.

F4.2.2

Intrinsically safe circuits fall into two categories:

a) circuits for which the manufacturer designs and markets the intrinsically safe field device, the
associated equipment, and the interconnecting wiring as a complete system; or

b) circuits for which the designer selects an intrinsically safe field device and matches its electrical
parameters (commonly known as entity parameters) to the associated equipment and the
interconnecting wiring.

F4.2.3

Field devices that do not store or generate sufficient energy to be a factor in the design of an
intrinsically safe circuit are considered simple apparatus. A simple apparatus does not require a
hazardous location certification when it is protected by an associated apparatus. Examples of simple
apparatus include switches, terminals, terminal boxes, light-emitting diodes (LEDs), resistance
temperature detectors (RTDs), thermocouples, and photocells that do not generate more than 1.5V,
100 mA, and 25 mW.

F4.2.4

Field devices that do not meet the criteria for simple apparatus are considered intrinsically safe
apparatus. A control drawing issued by the manufacturer of the intrinsically safe apparatus or by a
certification agency is supplied with the device. The control drawing sets out the entity parameters of
the device, which define the maximum voltage, current, inductance, and capacitance that may be
attached to the device for the purposes of a safe installation. Examples of intrinsically safe apparatus
include instrument transmitters, transducers, and solenoids.

January 2021 © 2021 Canadian Standards Association 803



Appendix F
Engineering guidelines for preparing descriptive system documents for intrinsically
CSA C22.1:21 safe electrical systems and non-incendive field wiring circuits

F4.2.5

Associated apparatus (e.g., barrier devices) are designed to serve as an interface between intrinsically
safe circuit devices and a non-intrinsically safe circuit and to limit the energy in the intrinsically safe
circuit. The technology employed may consist of a Zener barrier, galvanic isolation, and/or power-
limiting communication bus technology. A control drawing issued by the manufacturer of the associated
apparatus or by a certification agency is supplied with the associated apparatus. The control drawing
sets out the electrical parameters of the associated apparatus, which define its capacity to protect a
field device and associated wiring.

F4.2.6

The cumulative energy-storing effect of distributed inductance and capacitance in the field wiring
should be considered in the design of an intrinsically safe electrical system. Inductance and capacitance
values for the wire can be obtained from the wire manufacturer, which allows the electrical parameters
of the wiring for the application to be calculated based on the length of the wire.

F4.2.7

The designer of the intrinsically safe electrical system selects appropriate equipment and documents the
interconnection requirements in a descriptive system document, taking into account the entity
parameters given in the control drawings. The descriptive system document is intended to facilitate the
safe installation, verification, and maintenance of the intrinsically safe electrical system.

F4.2.8
The following publications are useful references for determining the interconnection requirements for
intrinsically safe circuits:

a) ISA TR12.2 outlines a method of matching the entity parameters of intrinsically safe field devices
with the parameters of associated equipment and interconnecting wiring. This publication is useful
for assessing relatively simple intrinsically safe circuits.

b) CAN/CSA-C22.2 No. 60079-25 applies to all aspects of intrinsically safe design, including bonding
and grounding. This publication outlines procedures for the design and assessment of all types of
intrinsically safe circuits, including more complex circuit designs incorporating multiple field devices
and sources of power.

F4.2.9
Intrinsically safe electrical systems and non-incendive field wiring circuits are suitable for use in
hazardous locations as shown in the following table:

Equipment Suitable for use in

Intrinsically safe apparatus and associated All hazardous locations
apparatus marked “Intrinsically Safe”, “IS”, “I.5.,
“Ex i”, or “Ex ia”

Intrinsically safe equipment marked “Ex ib” Zones 1 and 2, Zones 21 and 22, and Class |,
Division 2 hazardous locations

Intrinsically safe equipment marked “Ex ic” Zone 2, Zone 22, and Classes |, I, and Ill,
Division 2 hazardous locations

Non-incendive field wiring apparatus and Zone 2, Zone 22, and Classes |, Il, and Ill,

associated apparatus Division 2 hazardous locations

F5 Descriptive system documents

The minimum information to be included in a descriptive system document is as follows:
a) a block diagram of the system, listing all the items of apparatus in it, including simple apparatus
and interconnecting wiring;
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Appendix F
Engineering guidelines for preparing descriptive system documents for intrinsically
CSA C22.1:21 safe electrical systems and non-incendive field wiring circuits

F8 Management of change

A management-of-change process should be put in place to ensure that descriptive system documents
remain valid throughout the life of the facility.

F9 Selected reference publications

The following reference publications provide additional guidance on the design, application, and
documentation of intrinsically safe electrical systems and non-incendive field wiring circuits.

CSA Group

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

CAN/CSA-C22.2 No. 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic
safety “i”

CAN/CSA-C22.2 No. 60079-25, Explosive atmospheres — Part 25: Intrinsically safe electrical systems

IEC (International Electrotechnical Commission)
60079-14, Explosive atmospheres — Part 14: Electrical installations design, selection and erection

ISA (International Society of Automation)

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

TR12.2, Intrinsically Safe System Assessment Using the Entity Concept

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

RP12.06.01, Recommended Practice for Wiring Methods for Hazardous (Classified) Locations —
Instrumentation — Part 1: Intrinsic Safety
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Appendix H
CSA €22.1:21 Combustible gas detection equipment for use in explosive gas atmospheres

H4.2

Audible and visual alarms distinguishable from any other alarms should be installed locally and repeated
at central control locations to warn those in the area protected by the detectors and those approaching
the area that a potential hazard exists.

H4.3

Gas detection equipment should be calibrated in accordance with the manufacturer’s instructions or
IEC 60079-29-2.
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Appendix I
CSA C22.1:21 Interpretations

Answer: No.

Rule 64-222 1)

Question: If a racking system approved for use in Canada utilizes integrated bonding in its components
in conjunction with modules approved for use with that racking system, would this be an acceptable
means of bonding to ground as required by Rule 64-222 1)?

Answer: Yes.

Rule 64-222 4)

Question: In Rule 64-222 4), does the phrase “removal of a photovoltaic module” refer to a single
photovoltaic module only?

Answer: Yes.
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Appendix |
Rules and Notes to Rules for installations using the
CSA C22.1:21 Class and Division system of classification

LFL — lower flammable limit.
UFL — upper flammable limit.
Fluid — a substance in the form of gas, vapour, or liquid.

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 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 the prescribed flammable gas or
vapour.

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.
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.

A Primary process seal — a seal that is directly in contact with process fluids under conditions of
normal use.
A Secondary process seal — a seal that comes into contact with process fluids only in the case of

a primary process seal failure.

A 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.

A 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.
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Appendix |
Rules and Notes to Rules for installations using the

CSA C22.1:21 Class and Division system of classification

d)

f)

ii) rigidly supported and of substantial construction; and

iii) effectively insulated from ground by means of nonporous, non-combustible insulators;

high-voltage leads shall be

i) effectively and permanently supported on suitable insulators;

i) 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) a conspicuous 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 case of

i) stoppage of ventilating fans;

i) 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 as dangerous because of high voltage.

J20-310 Electrostatic hand spraying equipment
Electrostatic hand spray apparatus and devices used with them shall conform to the following:

a)

b)

c)

d)

f)

g)

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 appreciable shock hazard upon coming in contact with

a grounded object;

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;

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;

the handle of the spray gun shall be bonded to ground by a metallic connection and be constructed

so 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;

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;

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 not to collect spray material during normal operation; and

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
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Appendix |
Rules and Notes to Rules for installations using the
CSA C22.1:21 Class and Division system of classification

Table JB-3 (Continued)

Atmosphere i
Relative
Typical North CAS vapour Flash Autoignition Division-
American Synonyms reference density point, temperature, based gas Zone-based
name [see Note 1)]] number (air=1) °C °C group gas group
cyanoethylene
propenenitrile
vinyl cyanide
VCN
alcohol (see
ethanol)
ammonia anhydrous ammonia 7664-41-7 0.59 gas 630 D A
benzene phenyl hydride 71-43-2 2.70 -11 498 D A
benzine (see
petroleum
naphtha)
benzol (see
benzene)
butane butyl hydride 106-97-8 2.05 gas 372 D A
diethyl
methylethylmethane
1-butanol butan-1-ol 71-36-3 2.55 36 343 D A
n-Butyl alcohol
n-Butanol
Butyl alcohol
Hydroxybutane
n-Propy! carbinol
2-butanol butan-2-ol 78-92-2 2.55 36 406 D 1A
sec-Butyl alcohol
Butylene hydrate
2-Hydroxybutane
Methyl ethyl carbinol
butyl acetate Acetic acid n-butyl ester | 123-86-4 4.01 22 390 D A
n-Butyl ester of acetic
acid
Butyl ethanoate
isobutyl acetate 110-19-0 18 421 [Note 2)] D A
ethane 74-84-0 1.04 -29 515 D 1A
ethanol ethyl alcohol 64-17-5 1.59 13 400 D 1B
alcohol
ethyl acetate Acetic acid ethyl ester 141-78-6 3.04 -4 470 D A
Ethyl ethanoate
ethylene 1,2-Dichloroethane 107-06-2 3.42 13 438 D A
dichloride Ethylene chloride
gasoline motor fuel 86290-81-5, 3.0 -46 280 D A
petrol 8006-61-9
[Note 4)]
heptanes (mixed | n-heptane 142-82-5 3.46 -7 204 D 1A
isomers)
hexanes (mixed n-hexane 110-54-3 2.97 =22 225 D A
isomers)

(Continued)
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CSA C22.1:21 Class and Division system of classification
Table JB-3 (Continued)
Atmosphere i
Relative
Typical North CAS vapour Flash Autoignition Division-
American Synonyms reference density point, temperature, based gas Zone-based
name [see Note 1)]] number (air=1) °C °C group gas group
isoprene 78-79-5 2.35 -54 220 D A
[Note 2)]
methane natural gas [(Note 3)] 74-82-8 0.55 gas 600 D A
methanol methyl alcohol 67-56-1 1.11 9 440 D 1A
carbinol
isoamyl alcohol 3-methylbutan-1-ol 123-51-3 3.03 42 339 D A
methyl ethyl butanone 78-93-3 2.48 -10 404 D 1B
ketone 2-butanone
ethyl methyl ketone
methyl acetone
methyl isobutyl 4-methylpentan-2-one 108-10-1 3.45 16 475 D 1A
ketone hexone
isopropylacetone
isobutyl alcohol iso-butanol 78-83-1 2.55 28 408 D A
iso-propylcarbinol
iso-butyl alcohol
tertiary butyl 2-methyl-2-propanol 75-65-0 2.6 11 478 D A
alcohol tert-butanol [Note 2)]
naphtha (see
petroleum
naphtha)
natural gas (see
methane)
petroleum naphtha 64742-95-6 290 D 1A
naphtha [Note 2)]
octanes n-octane 111-65-9 3:93 13 206 D A
pentanes (mixed | n-pentane 109-66-0 2.48 -40 243 D A
isomers)
1-pentanol pentan-1-ol 71-41-0 3.03 42 320 D A
n-amyl alcohol
n-butyl carbinol
n-pentyl alcohol
n-pentanol
propane dimethyl methane 74-98-6 1.56 gas 450 D A
propyl hydride
propyl alcohol 1-propanol 71-23-8 2.07 15 385 D 1B
propan-1-ol
isopropyl propan-2-ol 67-63-0 2.07 12 399 D A
alcohol 2-propanol
dimethyl carbinol
isopropanol
propene methylethylene 115-07-1 1.50 gas 455 D A
propylene
styrene ethenylbenzene 100-42-5 3.6 30 490 D A
vinylbenzene
phenylethylene
(Continued)
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Rules and Notes to Rules for installations using the
CSA C22.1:21 Class and Division system of classification

Division 1 locations are required to be explosion-proof to maintain the explosion-proof rating of the
conduit.

In Class I, Division 2, conduit is not required to be explosion-proof and, therefore, boundary seals are
not required to be explosion-proof. They need only be flammable fluid migration seals, i.e., seals for
fluids that are not under pressure. A flammable fluid migration seal can be made using any suitable
fitting that has been filled with a material capable of sufficiently preventing the transmission of the
flammable fluid at or near atmospheric pressure. Properly installed explosion seals are one possible
means of providing a flammable fluid migration seal.

Cables with continuous sheaths will admit fluids only at the point where they terminate in hazardous
areas. Therefore, except in enclosures containing equipment with fluids under pressure, the probability
of flammable fluids entering cables after the process seals is low enough that only a flammable fluid
migration seal is required. In many situations, filling the end of the cable connector where the
conductors exit the connector (or where the conductors exit the cable when the jacket extends beyond
the connector) with silicone or other suitable material will provide an effective flammable fluid
migration seal in Class I, Division 1 and Class I, Division 2. Properly installed explosion-proof, flameproof
“d”, or flameproof “db” cable glands are also a possible means of providing a flammable fluid migration
seal. As flammable fluid migration seals are often not obvious once they are installed, they are required
to be identified. This can be done with a label or tag located near the seals, identifying them as a
“flammable fluid migration seal” and indicating their location if it is not readily apparent.
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CSA C22.1:21
Figure JB18-2
Flow chart for seals selection using cables
Start
Process Devic External
seal s i i proceess saeal
required? or IEC TS 60079-40 g’
approved?
No Yes
F'Iamr.nablle Yos Zone 0
fluid migration or Zone 1 first point
seal required’ of entry?
No
XP or Ex d Exe EX e
No ; Yes
\ enclosure in enclosure in t ==
- ermination gland
Zone 1 location? Zone 1 : &
location? required
No
Yes
Cable
enters devic
Explosion seal S ie Yes E}tan_dard
s iatied "Exde termination gland
required “factory sealed” or “seal required

A

No

A

* See IEEE 1673 for installation guidance.
t Flammable fluid migration seal may consist of a standard termination gland filled with electrical duct seal putty

or silicon sealant, or it may be poured XP explosion seal fitting. Flammable fluid migration seal is required to be

marked as such.
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CSA €22.1:21
Figure JB18-3
Flow chart for seals selection using conduits
Start
Pr Y Device Ext |
OCEISS es UL 122701 No Xierna I
e or IEC TS 60079-40 PROCESSSED
required? required
approved?
No
Yes
Explosion Yes Zone 0
seal required or Zone 1 boundary -
location?
No

Zone 2
boundary
location?

fluid migration
seal required’

No

Conduit 53 trade
size or larger entering

XP enclosure No Yes

Explosion seal

A - incorporating
arcing/sparking XP enclosure in required
devices? Zone 1 location?
Yes
No
Conduit Yos
Explosion seal enters device marked No seal
required “factory sealed” or “seal required
not required”?

A

No

Conduit enters
enclosure incorporating Yes
non-arcing connection
and connecting devices in
Zone 2 location?

No

* See IEEE 1673 for installation guidance.
T Flammable fluid migration seal may consist of a conduit fitting filled with electrical duct seal putty or silicon

sealant to prevent gas migration. Flammable fluid migration seal is required to be marked as such.
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Appendix |
Rules and Notes to Rules for installations using the

CSA C22.1:21 Class and Division system of classification
Table JT-69 (Concluded)
Class of
hazardous
Location Extent of hazardous location location

dome with a vapour recovery
system

Bottom loading or unloading

Within 3 m from the point of
connection and extending up to
450 mm above grade

Class 1, Division 2

Internal space of tank vehicles
and tank cars

The entire internal space

Class 1, Division 1

Areas in the vicinity of above-
ground tanks

Floating-roof-type tanks

The space above the roof and
within the shell

Class 1, Division 1

All types of above-ground
tanks

Within 3 m in all directions from
the shell, ends, and roof other
than a floating roof

Class 1, Division 2

Dikes around above-ground
tanks

The area inside the dike and
extending upward to the top of
the dike

Class 1, Division 2

Area around vents

Within 1.5 m in all directions
from the vent opening

Class 1, Division 1

The area between 1.5 m and 3 m
of the vent opening and
extending in all directions

Class 1, Division 2

Vapour space above the liquid
in a storage tank

The entire vapour space

Class 1, Division 1

Pits and depressions

Any part of a pit or depression
that is not adequately
ventilated and lies within a
Zone 1 or Zone 2 area

The entire pit or depression

Class 1, Division 1

Any part of a pit or depression
that does not lie within a Zone
1 or Zone 2 area and contains
piping, valves, or fittings for
flammable gases or liquids

The entire pit or depression

Class 1, Division 2

Any part of a pit or depression
that is adequately ventilated
and lies within a Zone 1 or
Zone 2 area

The entire pit or depression

Class 1, Division 2

Garages where tank vehicles are
stored or repaired

450 mm above floor or grade
level, unless conditions warrant
more severe classification or a
greater extent of the hazardous
area

Class 1, Division 2

Buildings such as office buildings,
boiler rooms, etc,

If located outside the limits of
hazardous areas and not used for
handling or storage of volatile
flammable liquids or containers
for such liguids

Non-hazardous

* The design of the ventilation systems shall take into account that the vapours are heavier than air.
t Where openings are used in outside walls, they shall be of adequate size, located at floor level, and unobstructed except by

louvres or coarse screens.

¥ Where natural ventilation is inadequate, mechanical ventilation shall be provided.
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Appendix K — Extract from IEC 60364-1

Chapter 13

Notes:
1) This Appendix is an informative (non-mandatory) part of this Code.
2) This extract is reprinted from IEC 60364-1 with permission.

13 Fundamental principles

Notes:

1) Where countries not yet having national regulations for electrical installations deem it necessary to establish
legal requirements for this purpose, it is recommended that such requirements be limited to fundamental
principles which are not subject to frequent modification on account of technical development. The contents
of Clause 13 may be used as a basis for such legislation.

2) This clause contains basic requirements. In other parts of this standard (see Table A.2), more detailed
requirements may be given.

131 Protection for safety

131.1 General

The requirements stated in 131.2 to 131.7 are intended to provide for the safety of persons, livestock
and property against dangers and damage which may arise in the reasonable use of electrical
installations. The requirements to provide for the safety of livestock are applicable in locations intended
for them.

Note: In electrical installations, the following hazards may arise:

— shock currents;

— excessive temperatures likely to cause burns, fires and other injurious effects;

— ignition of a potentially explosive atmosphere;

— undervoltages, overvoltages and electromagnetic influences likely to cause or result in injury or damage;

— power supply interruptions and/or interruption of safety services;

— arcing, likely to cause blinding effects, excessive pressure, and/or toxic gases;

— mechanical movement of electrically activated equipment.

131.2 Protection against electric shock

131.2.1 Basic protection (protection against direct contact)

Note: For low-voltage installations, systems and equipment, basic protection generally corresponds to protection
against direct contact.

Protection shall be provided against dangers that may arise from contact with live parts of the
installation by persons or livestock.

This protection can be achieved by one of the following methods:
— preventing a current from passing through the body of any person or any livestock;

— limiting the current which can pass through a body to a non-hazardous value.

131.2.2 Fault protection (protection against indirect contact)

Note: For low-voltage installations, systems and equipment, fault protection generally corresponds to protection
against indirect contact, mainly with regard to failure of basic insulation.

Protection shall be provided against dangers that may arise from contact with exposed-conductive-parts
of the installation by persons or livestock.

January 2021 © 2021 Canadian Standards Association 885



Appendix K
CSA C22.1:21 Extract from IEC 60364-1

This protection can be achieved by one of the following methods:

— preventing a current resulting from a fault from passing through the body of any person or any
livestock;

— limiting the magnitude of a current resulting from a fault, which can pass through a body, to a non-
hazardous value;

— limiting the duration of a current resulting from a fault, which can pass through a body, to a non-
hazardous time period.

131.3 Protection against thermal effects

The electrical installation shall be so arranged to minimize the risk of damage or ignition of flammable
materials due to high temperature or electric arc. In addition, during normal operation of the electrical
equipment, there shall be no risk of persons or livestock suffering burns.

131.4 Protection against overcurrent

Persons and livestock shall be protected against injury and property shall be protected against damage
due to excessive temperatures or electromechanical stresses caused by any overcurrents likely to arise
in conductors.

Protection can be achieved by limiting the overcurrent to a safe value or duration.

131.5 Protection against fault currents

Conductors, other than live conductors, and any other parts intended to carry a fault current shall be
capable of carrying that current without attaining an excessive temperature. Electrical equipment,
including conductors shall be provided with mechanical protection against electromechanical stresses of
fault currents as necessary to prevent injury or damage to persons, livestock or property.

Live conductors shall be protected against overcurrents arising from faults by the methods in 131.4.
Note: Particular attention should be given to PE conductor and earthing conductor currents.

131.6 Protection against voltage disturbances and measures against electromagnetic
influences

131.6.1 Persons and livestock shall be protected against injury and property shall be protected against
any harmful effects as a consequence of a fault between live parts of circuits supplied at different
voltages.

131.6.2 Persons and livestock shall be protected against injury and property shall be protected against
damage as a consequence of overvoltages such as those originating from atmospheric events or from
switching.

Note: For protection against direct lightning strikes, see IEC 62305 series.

131.6.3 Persons and livestock shall be protected against injury and property shall be protected against
damage as a consequence of undervoltage and any subsequent voltage recovery.

131.6.4 The installation shall have an adequate level of immunity against electromagnetic disturbances
so as to function correctly in the specified environment. The installation design shall take into
consideration the anticipated electromagnetic emissions, generated by the installation or the installed
equipment, which shall be suitable for the current-using equipment used with, or connected to, the
installation.
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131.7 Protection against power supply interruption

Where danger or damage is expected to arise due to an interruption of supply, suitable provisions shall
be made in the installation or installed equipment.

132 Design

132.1 General
For the design of the electrical installation, the following factors shall be taken into account to provide

— the protection of persons, livestock and property in accordance with Clause 131;
— the proper functioning of the electrical installation for the intended use.

The information required as a basis for design is listed in 132.2 to 132.5. The requirements with which
the design shall comply are stated in 132.6 to 132.12.

132.2 Characteristics of available supply or supplies

When designing electrical installations in accordance with IEC 60364 series it is necessary to know the
characteristics of the supply. Relevant information from the network operator is necessary to design a
safe installation according to IEC 60364 series. The characteristics of the power supply should be
included in the documentation to show conformity with IEC 60364 series. If the network operator
changes the characteristics of the power supply this may affect the safety of the installation.

132.2.1 Nature of current: a.c. and/or d.c.
132.2.2 Function of conductors:

— for a.c.: line conductor(s);
neutral conductor;
protective conductor.

— for d.c.: line conductor(s);
midpoint conductor;
protective conductor.
Note: The function of some conductors may be combined in a single conductor.

132.2.3 Values and tolerances:

— voltage and voltage tolerances;

— voltage interruptions, voltage fluctuations and voltage dips;

— frequency and frequency tolerances;

— maximum current allowable;

— earth fault loop impedance upstream of the origin of the installation;
— prospective short-circuit currents.

For standard voltages and frequencies, see |IEC 60038.

132.2.4 Protective provisions inherent in the supply, for example, system earthing or midpoint
earthing.

132.2.5 Particular requirements of the supply undertaking.
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132.3 Nature of demand

The number and type of circuits required for lighting, heating, power, control, signalling, information
and communication technology, etc. shall be determined by

— location of points of power demand;

— loads to be expected on the various circuits;

— daily and yearly variation of demand;

— any special conditions such as harmonics;

— requirements for control, signalling, information and communication technology, etc;

— anticipated future demand if specified.

132.4 Electric supply systems for safety services or standby electric supply systems
— Source of supply (nature, characteristics).

— Circuits to be supplied by the electric source for safety services or the standby electrical source.

132.5 Environmental conditions

The design of the electrical installation shall take into account the environmental conditions to which it
will be subjected, see IEC 60364-5-51 and IEC 60721.

132.6 Cross-sectional area of conductors

The cross-sectional area of conductors shall be determined for both normal operating conditions and
for fault conditions according to

a) their admissible maximum temperature;

b) the admissible voltage drop;

c) the electromechanical stresses likely to occur due to earth fault and short-circuit currents;

d) other mechanical stresses to which the conductors can be subjected;

e) the maximum impedance with respect to the functioning of the protection against fault currents;
f)  the method of installation.

Note: The items listed above concern primarily the safety of electrical installations. Cross-sectional areas greater
than those required for safety may be desirable for economic operation.

132.7 Type of wiring and methods of installation

For the choice of the type of wiring and the methods of installation the following shall be taken into
account:

— the nature of the locations;

— the nature of the walls or other parts of the building supporting the wiring;

— accessibility of wiring to persons and livestock;

— voltage;

— the electromagnetic stresses likely to occur due to earth fault and short-circuit currents;

— electromagnetic interference;

January 2021 © 2021 Canadian Standards Association 888



Appendix K
CSA C22.1:21 Extract from IEC 60364-1

— other stresses to which the wiring can be subjected during the erection of the electrical installation
or in service.

132.8 Protective equipment

The characteristics of protective equipment shall be determined with respect to their function which
may be, for example, protection against the effects of

— overcurrent (overload, short-circuit);
— earth fault current;

— overvoltage;

— undervoltage and no voltage.

The protective devices shall operate at values of current, voltage and time which are suitably related to
the characteristics of the circuits and to the possibilities of danger.

132.9 Emergency control

Where, in case of danger, there is the necessity for the immediate interruption of supply, an
interrupting device shall be installed in such a way that it can be easily recognized and effectively and
rapidly operated.

132.10 Disconnecting devices

Disconnecting devices shall be provided so as to permit switching and/or isolation of the electrical
installation, circuits or individual items of apparatus as required for operation, inspection and fault
detection, testing, maintenance and repair.

132.11 Prevention of mutual detrimental influence

The electrical installation shall be arranged in such a way that no mutual detrimental influence will
occur between electrical installations and non-electrical installations.

132.12 Accessibility of electrical equipment
The electrical equipment shall be arranged so as to afford as may be necessary:

— sufficient space for the initial installation and later replacement of individual items of electrical
equipment;

— accessibility for operation, inspection and fault detection, testing, maintenance and repair.

132.13 Documentation for the electrical installation
Every electrical installation shall be provided with appropriate documentation.

133 Selection of electrical equipment

133.1 General

Every item of electrical equipment used in electrical installations shall comply with such IEC standards
as are appropriate. In the absence of an IEC standard the equipment shall comply with the appropriate
national standards. Where there are no applicable standards, the item of equipment concerned shall be
selected by special agreement between the person specifying the installation and the installer.
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133.2 Characteristics

Every item of electrical equipment selected shall have suitable characteristics appropriate to the values
and conditions on which the design of the electrical installation (see Clause 132) is based and shall, in
particular, fulfil the following requirements.

133.2.1 Voltage

Electrical equipment shall be suitable with respect to the maximum steady-state voltage (r.m.s. value for
a.c.) likely to be applied, as well as overvoltages likely to occur.

Note: For certain equipment, it may be necessary to take account of the lowest voltage likely to occur.

133.2.2 Current

All electrical equipment shall be selected with respect to the maximum steady-state current (r.m.s. value
for a.c.) which it has to carry in normal service, and with respect to the current likely to be carried in
abnormal conditions and the period (for example, operating time of protective devices, if any) during
which it may be expected to flow.

133.2.3 Frequency

If frequency has an influence on the characteristics of electrical equipment, the rated frequency of the
equipment shall correspond to the frequency likely to occur in the circuit.

133.2.4 Load factor

All electrical equipment which is selected on the basis of its power characteristics shall be suitable for
the duty demanded of the equipment taking into account the design service conditions, see
IEV 691-10-02.

133.3 Conditions of installation

All electrical equipment shall be selected so as to withstand safely the stresses and the environmental
conditions (see 132.5) characteristic of its location and to which it may be subjected. If, however, an
item of equipment does not have by design the properties corresponding to its location, it may be used
on condition that adequate additional protection is provided as part of the completed electrical
installation.

133.4 Prevention of harmful effects

All electrical equipment shall be selected so that it will not cause harmful effects on other equipment or
impair the supply during normal service including switching operations. In this context, the factors
which can have an influence include, for example:

— power factor;

— inrush current;

— asymmetrical load;
— harmonics;

— transient overvoltages generated by equipment in the installation.

134 Erection and verification of electrical installations

134.1 Erection

134.1.1 Good workmanship by competent persons and proper materials shall be used in the erection
of the electrical installation. Electrical equipment shall be installed in accordance with the instructions
provided by the manufacturer of the equipment.
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134.1.2 The characteristics of the electrical equipment, as determined in accordance with Clause 133,
shall not be impaired during erection.

134.1.3 Conductors shall be identified in accordance with IEC 60446. Where identification of terminals
is necessary, they shall be identified in accordance with IEC 60445.

134.1.4 Connections between conductors and between conductors and other electrical equipment
shall be made in such a way that safe and reliable contact is ensured.

134.1.5 All electrical equipment shall be installed in such a manner that the designed heat dissipation
conditions are not impaired.

134.1.6 All electrical equipment likely to cause high temperatures or electric arcs shall be placed or
guarded so as to minimize the risk of ignition of flammable materials. Where the temperature of any
exposed parts of electrical equipment is likely to cause injury to persons, those parts shall be so located
or guarded as to prevent accidental contact therewith.

134.1.7 Where necessary for safety purposes, suitable warning signs and/or notices shall be provided.

134.1.8 Where an installation is erected by using new materials, inventions or methods leading to
deviations from the rules of IEC 60364 series, the resulting degree of safety of the installation shall not
be less than that obtained by compliance with IEC 60364 series.

134.1.9 In the case of an addition or alteration to an existing installation, it shall be determined that
the rating and condition of existing equipment, which will have to carry any additional load, is adequate
for the altered circumstances. Furthermore, the earthing and bonding arrangements, if necessary for
the protective measure applied for the safety of the addition or alteration, shall be adequate.

134.2 Initial verification

Electrical installations shall be verified before being placed in service and after any important
modification to confirm proper execution of the work in accordance with this standard.

134.3 Periodic verification
It is recommended that every electrical installation is subjected to periodic verification.
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Appendix L — Engineering guidelines for determining
hazardous area classifications

Note: This Appendix is an informative (non-mandatory) part of this Code.

L1 Scope
This Appendix provides guidance for the determination of hazardous areas in facilities where explosive
atmospheres can occur.

Explosive gas atmospheres can exist in the exploration for and production and transportation of crude
oil, natural gas, and related hydrocarbons and in other facilities such as petrochemical plants, refineries,
and distilleries.

Explosive dust atmospheres can exist in a variety of industries, including food, plastics, lumber, rubber,
furniture, textiles, pharmaceuticals, and dyes, and in coal, metals, and fossil fuel generation.

Area classification codes, standards, and recommended practices do not address catastrophic release
situations [see API RP 505 1.2.1(b)]. Other procedures and response plans should be put in place by
facility operators to address these possibilities.

Note: This Appendix is not intended as a mandatory code for developing area classifications.

L2 Intent

The intent of this Appendix is to provide an overview of the most common considerations that should
be addressed in performing an area classification. This Appendix is also intended to promote awareness
of the various industry codes, standards, and recommended practices that can be used as resources in
performing area classification studies. These references provide extensive information applicable to
conditions commonly encountered in many types of facilities in Canadian industries where explosive
atmospheres can be present. Proper application of these codes, standards, and recommended practices
in any given situation requires knowledge and experience.

L3 Stakeholders

This Appendix is focused on engineering and design requirements essential for proper area classification
but also identifies requirements that affect other stakeholders, such as original equipment
manufacturers, installers, inspectors, and operations, safety, and maintenance personnel. There are also
other stakeholders, such as insurers or regulatory representatives responsible for worker safety or code
enforcement, who may be impacted by an area classification or require access to documentation
related to it.

L4 Factors used to determine an area classification
Electrical designs and installations in hazardous locations are based on the area classifications for a
facility. The factors to be taken into account in defining an area classification include the following:

a) the characteristics of the fluids being handled (e.g., chemical and physical properties such as flash
point, molar composition, liquid density, vapour specific gravity, lower flammable limit (LFL), upper
flammable limit (UFL), mole weight);

b) operating pressures, temperatures, flow rates, and volumes;

c) the design and maintenance of the compression, pumping, piping, valve, and containment systems
for handling the fluids;

d) the minimum explosible concentration of dusts;

e) dust confinement systems;

f)  housekeeping and humidity;

g) building design and dimensions;

h) heating and ventilation systems in buildings;

i)  the site layout and proximity to other structures;

j)  the type of safety systems available (e.g., gas detection);
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IEC (International Electrotechnical Commission)

60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas atmospheres
This Standard provides definitions of many area classification terms that are used in other codes
and standards; an area classification method/process that factors in the grade of the release and
ventilation; calculation examples, sample area classification diagrams, and a data collection table;
and a means of estimating hypothetical volumes for quick checks of emission propagation distances.

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

60079-20-1, Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour
classification — Test methods and data
This Standard applies to the use of electrical apparatus. It provides a complete set of material
properties and is intended for area classification purposes.

60079-20-2, Explosive atmospheres — Part 20-2: Material characteristics — Combustible dusts test
methods (withdrawn)

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

60079-10-1 (12.24.01), Explosive Atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres
ANSI/ISA-60079-10-1 (12.24.01) is an adoption with modifications of IEC 60079-10-1 and
incorporates the use of gas detection as a means of classifying indoor areas as Class |, Zone 2.

NFPA (National Fire Protection Association)

HAZ 10, Fire Protection Guide to Hazardous Materials
HAZ 10 provides up-to-date facts on all types of chemicals and NFPA 30/0OSHA classifications for
flammable and combustible liquids.

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

68, Standard on Explosion Protection by Deflagration Venting
77, Recommended Practice on Static Electricity
484, Standard for Combustible Metals

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

NFPA 497 is applicable primarily to chemical facilities. However, it does contain an extensive list of
flammable and combustible materials and their physical properties that may be useful in performing
area classification studies.

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

655, Standard for Prevention of Sulfur Fires and Explosions

664, Standard for the Prevention of Fires and Explosions in Wood Processing and Woodworking Facilities
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Other publications

Province of Alberta, Electrical STANDATA
Alberta Electrical STANDATA provides interpretations and clarifications on various subjects related
to area classification; other provinces may have equivalent advisory systems.

Magison, Ernest. Electrical Instruments in Hazardous Locations, 4th edition. ISA, 2007

L14.3 Other sources of information
Useful information applicable to area classification studies can also be obtained from the following
sources:

a) Occupational health and safety (OHS) codes: Various provinces have OHS codes with safety
requirements that may apply to the design, operation, or maintenance of installations in hazardous
locations.

b) Canadian product standards for equipment certification (e.g., the Canadian Electrical Code, Part Il):
Canadian product certification standards provide technical requirements for equipment
certification for hazardous locations, using various protection methods. These standards also
provide marking information.

c) Corporate drawing details, standards, guidelines, and best practices: Industry documents contain
various approaches, requirements, and details used by a specific corporation. Such documents
must meet minimum regulatory requirements.

d) Manufacturer and vendor sources: Manufacturers and vendors provide guides and reference
information that is useful for area classification, design, installation, and maintenance as well as for
training and educating personnel.

e) Technical papers: The IEEE IAS Petroleum and Chemical Industry Committee (PCIC) and other
organizations produce many technical papers every year, addressing numerous area classification
issues.
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