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Preface

This is the harmonized ANCE, CSA Group, and UL standard for Switchboards. It is the Fourth edition of
NMX-J-118/2-ANCE, the Second edition of CSA-C22.2 No. 244, and the Twelfth edition of UL 891. This
edition of NMX-J-118/2-ANCE supersedes the previous edition published on October 31, 2012. This
edition of CSA-C22.2 No. 244 supersedes the previous edition published on July 26, 2005. This edition of
UL 891 supersedes the previous edition published on July 26, 2005.

This harmonized standard was prepared by the Association of Standardization and Certification, (ANCE),
CSA Group and Underwriters Laboratories Inc. (UL). The efforts and support of the Technical
Harmonization Subcommittee, 17D Panelboard and Switchboard on the Harmonization of
Electrotechnical Standards of the Nations of the Americas (CANENA), are gratefully acknowledged.

This standard
standard.

The present
Comite de Nd
collaboration

This standard
the jurisdictio

is considered suitable for use for conformity assessment within the @stateg

Mexican standard was developed by the CT CDI Control y Distfibucion Induy
rmalizacion de la Asociacion de Normalizacion y Certificacions A.C., CONA
bf the switchboard manufacturers and users.

was reviewed by CSA C232(ICSP) — Integrated Committee on Switchgear P
n of the CSA Technical Committee on Industrial Products and the CSA Stra

scope of the

strial from the
NCE, with the

roducts, under
tegic Steering

Committee on requirements for Electrical Safety, and has been formally approved by the CSA Technical

Committee. This standard has been developed in compliance with Standards Coung¢il of Canada
requirements[for National Standards of Canada. It has:tbeen published as a National Standard of Canada
by CSA Group.

Application ¢f Standard

Where refere mber is to be

considered a

nce is made to a specific:iumber of samples to be tested, the specified nu
Mminimum quantity.

Note: Although t
responsibility of

he intended primary application of this standard is stated in its scope, it is important to note that it remains the

he users of the standardto judge its suitability for their particular purpose.
Level of harmonization

This standard|is published as an equivalent standard for ANCE, CSA Group and UL.

An equivalentstandard 15 a standard thatis substantialty the same in technical content, except as follows:
Technical national differences are allowed for codes and governmental regulations as well as those
recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that
the country considers appropriate. Presentation is word for word except for editorial changes.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural rules
of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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Switchboards

1 General
1.1

1.1.1

Scope and object

This Standard applies to switchboards nominally rated at 1 000 V or less and intended for use in

accordance with the Canadian Electrical Code, Part | (CE Code, Part 1), the National Electrical Code
(NEC), ANSI/NFPA 70, and the Mexican Standard for Electrical Installations (Utility), NOM-001-SEDE.

1.1.2 Inthis

1.1.3 These
(theater), live
control center

1.1.4 These
not more than

1.1.5 These
2 General
21
211 Foru
edition and 3

references to
published to t

2.2 Multiplg countries codes

221 When
intended for |
country or coy

2.3 Producf

Undated references

Standard the term switchboard IS intended 10 refer 10 a dead-front switchboard

requirements do not cover the following switchboard types: presetjand d
front, railway control or electrification; or constructions intended_only for re
units.

requirements cover switchboards for use on circuits having available short-cir
200 000 A.

requirements do not cover switchboards with short-time current ratings.

ndated references to standards, stuich reference shall be considered to refe
Il revisions to that edition up*to’the time when this standard was approv,
standards, such reference shall be considered to refer to the dated edition ar
nat edition up to the timesthe'standard was approved. See Annex B.

compliance with multiple countries' codes or Standards is required, but the
se in all three countries, the product need only comply with the codes or Sta
ntries_ in which it is intended to be used.

s.for'Canada

immer control
eceiving motor

cuit currents of

r to the latest
ed. For dated
d all revisions

product is not
ndards for the

2.3.1
of Annex B.

2.4 Components

241

For products intended for use in Canada general requirements are given in Reference ltem No. 15

A component of a product covered by this standard shall comply with the requirements for that

component. See Annex A for a list of Standards covering components generally used in the products
covered by this Standard. A component shall comply with the Underwriters Laboratories Inc. Standards,
the ANCE Standards, and the Canadian Standards Association Standards for the component. When a
product is not intended for use in all three countries, a component need only comply with the component
Standards for the country or countries in which it is intended to be used.

2.41.1 A component need not comply if it is:
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a) used in a Class 2 circuit; and

b) treated as an arcing part as covered in 8.2.1.3.1.1 and 8.8.1.8.5.

2.4.1.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the

produc

t covered by this standard, or

b) Is superseded by a requirement in this standard.

2.4.2 A component shall be used in accordance with its rating established for the intended conditions of

use.

2.4.3 Speci
capabilities. S
temperatures

3 Definitions

3.1 Forthep

3.2 Access

ic components are incomplete in construction features or restricted in
uch components are intended for use only under limited conditions, su

urposes of this standard, the following definitions apply:

accessible froin the front. Other connections shall be permitted-to be rear or side accessible

a limited numb
3.3 Access
accessible fro

a limited numbh

3.4 Ambien
switchboard. R

3.5 Ampacit

er of barriers or covers shall be permitted totbe removed to achieve this acces

ble, rear: an enclosure in which all;incoming and outgoing field terminati
the rear. Other connections shall be permitted to be front or side accessible
er of barriers or covers shall be permitted to be removed to achieve this acces

temperature: the temperature of the surrounding medium that comes in co
or an enclosed switchboard, it is the temperature of the medium outside the er

y: the current in(amperes a conductor can carry continuously under the con

without exceedling its temperature rating.

3.6 Barrier:

3.7 Bonding

8 partitionfor the insulation or isolation of electric circuits or electric arcs.

: thepermanent joining of metallic parts to form an electrically conductive Ig

performance
ch as certain

not exceeding specified limits, and shall be used only under those specific condlitions.

ble, front: an enclosure in which incoming -and outgoing field terminatipn points are

If necessary,
Sibility.

bn points are
If necessary,
Sibility.

ntact with the
closure.

ditions of use

w impedance

path that will
imposed.

assure electrical r‘nn’rinuify and the r‘nlr_mr*ify to_conduct enfnly any curren]

t likely to be

3.8 Bus: a conductor, or group of conductors, that serves as a common connection for two or more
circuits.

3.9 Bus, branch: a bus that originates at a section bus and terminates in one or more overcurrent
devices.

3.10 Bus, ground: a bus to which the equipment grounding conductors from individual pieces of
equipment are connected and which, in turn, is connected to the grounding electrode conductor at one
point. It provides a continuous ground in multiple equipment sections through which it passes. See
Figure 1, Figure 2, and Figure 3.
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3.11

neutral line and load conductors.

Bus, neutral: a bus having the appropriate number of terminals to provide for the connection of the

3.12 Bus, section: a portion of a bus structure which serves one or more overcurrent devices in the
switchboard section and comprises that part of the bus between the through bus and branch bus. See

Figure 1.

3.13 Bus, splice: a bus that electrically connects switchboard sections. See Figure 1.

3.14 Bus structure: an assembly of bus conductors with associated connecting joints and insulating

supports.

3.15 Bus,
horizontal, crq

3.16 Circui
open the circy
within its ratin

3.17 Circui
supporting an

through: a bus that extends through a switchboard section. It is somet
ss or main bus.

breaker: a device designed to open and close a circuit by nonsautomatic

it automatically on a predetermined overcurrent, without injury to'itself when p
0.

d enclosing housing of insulating material.

3.18 Compartment: an area within the equipment that\is constructed to isolate d

compartment
ventilation.

3.19 Contir
carry continug

3.20 Contrg
directing the

3.21 Curre
frequency th

3.22 Dead-front switchboard: a switchboard which has no exposed live parts on the fron{.

from the surrounding area except for openings used for interconnectio

uous current: the amount of current a conductor, a device or a piece of ¢
usly for an indefinite period of time Without exceeding its allowable temperatur

| wiring: the wiring for the: circuit(s) of a piece of equipment that carries the el
erformance of the devices)in that equipment, but which does not carry power ¢

t rating: the designated maximum direct or alternating current in rms am
a device can carry continuously under specified conditions.

3.23 Devic
electrical en

T

elgy.

: a.component of an electrical system that is intended to carry or control,

mes called a

means, and to
operly applied

t breaker, molded case: a circuit breaker which israssembled as an integral unit in a

pvices in that
ns, control or

quipment can
e rise.

bctrical signals
urrent.

beres at rated

but not utilize,

3.24 Dielectric voltage withstand tests: tests to determine the ability of the insulating materials and

spacings tow

ithstand overvoltages.

3.25 Disconnecting means: a device, or group of devices, or other means by which the conductors of a

circuit can be

3.26

disconnected from their source of supply.

overcurrent protective devices.

Distribution section: a switchboard section having branch or feeder circuit switching and

3.27 Double-ended switchboard (multiple source): a switchboard construction that provides for the

connection of

two sources of power. See Figure 2 and Figure 3.
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3.28 Dummy fuse: a current carrying part made of copper having such dimensions that it will fit its fuse
mounting means with the same conditions of pressure, contact and cross sectional areas as are obtained
on terminals of the fuse that it is intended to replace.

3.29 Enclosure: a surrounding case constructed to provide a degree of protection to personnel against
incidental contact with the enclosed equipment and to provide a degree of protection to the enclosed
equipment against specified environmental conditions.

3.30 Filler plate: a plate intended to close an opening that would otherwise be closed by the subsequent

installation of a circuit breaker or other device.

3.31
with each oth
available in th
furnished by o

3.32 Fuse:
specified over

3.33 Fusible

3.34 Groun
protection for

Frame size: applies to a group of molded case circuit breakers that are physically interchangeable

er. Frame size is expressed in amperes and corresponds to the largestya
e group. Groups may or may not be physically interchangeable with gach
ne manufacturer or by various manufacturers.

a protective device which opens by the melting of a current!sensitive el
current conditions.

switch: a switch in which one or more poles have a fuse 'in series in a compo

fg-fault protector (GFP): a ground-fault protecter is a device or system
bquipment (not for personnel) by opening the circuit in case of a predetermine

current. A grolind-fault protector includes a ground-fault current sensing device and relaying

a combination
disconnecting

3.35 Individ
enclosed in its

3.36 Inlet: a

3.37 Interlo
means, with w

3.38 Interru
standard test ¢

3.39 Isolate
are used.

of ground-fault current sensing device and-relaying equipment that will opera
means to function at a predetermined value of ground-fault current.

pally mounted device: a device which is not panel-mounted and which may
own compartment.

permanently mounted plugintended to receive power from a cable connector.

Lk: an electrical ormechanical component actuated by the operation of a d
hich it is directly-associated to govern succeeding operations of the same or al

bting rating: the highest current at rated voltage that a device is intended to i
onditions)

mpere rating
bther whether

ement during

Site unit.

that provides
d ground-fault
equipment or
te to cause a

br may not be

bvice or other
ied devices.

nterrupt under

H:.(as applied to location) not readily accessible to persons unless special meaz

ns for access

3.40 Main device: a single device that disconnects all ungrounded conductors, other than control power
conductors when used, from the supply bus. See Figure 1.

3.41

Main section (s): a portion of a switchboard where the main or service disconnect device (s) is

located. The section shall also be permitted to contain utility meters or other instruments. Incoming line
conductors may be terminated in this section.

3.42 Neutral: neutral refers to a conductor (when one exists) of a polyphase circuit or single-phase, 3-
wire circuit which is intended to have a voltage such that the voltage differences between it and each of
the other conductors are approximately equal in magnitude and are equally spaced in phase, such as:

a) the center point of a wye connected system;
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1

b) the midpoint of a 3-wire, single phase system;

c¢) the midpoint of one side of a delta connected system.

3.43
receptacle on

equipment.

Outlet: a device that is intended to provide power to an inserted plug, and that is installed as a fixed

3.44 Peak let-through current: the maximum instantaneous current through an overcurrent device
during the total clearing time.

3.45 Rating

: a designated limit of operating characteristics based on definite conditions.

3.46 Rating Plug: a self-contained portion of a circuit breaker that is interchangeable and
a circuit breaKer trip unit by the user. It sets the Rated Current (In) of the circuit breaker.

3.47 Servicp equipment: the necessary equipment, usually consisting of a cireuit breake

fuses, and th
structure, or g
the supply.

3.48 Short-
can be conne

3.49 Switch
changing the
3.50 SwitcH
which may bg
buses, and in
Note: S
cabinetg.
3.51 Switch
a) enc
b) pro
3.52 Switch

ir accessories, located near the point of entrance of supply conductors to a b
n otherwise defined area, and intended to constitute the main control and me

circuit current rating: the maximum RMS prospective\(available) current to
cted. The rating is expressed in amperes and voltss¢

: a device, manually operated, unless otherwisé designated, for opening ang
connection of a circuit.

board: a large single panel, structural frame or assembly of panels or struct
struments.

witchboards may be accessible from the rear as well as from the front and are not intended

board enclosure: an enclosure intended to:
ose one ormmore switchboard sections or switchboard interiors; or

ide auxiliary wiring space for an adjacent switchboard section.

board interior: the interior part of a switchboard intended to be installed in

}

replaceable in

or switch and
ilding or other
ns of cutoff of

vhich a device

closing or for

bral frames on

mounted, on the face or back or both: switches, overcurrent, and other protective devices,

to be installed in

a switchboard

enclosure to become the equivalent of a switchboard section.

3.53 Switchboard section: that portion of a switchboard that is prevented by the structural framework

from being ph

ysically separated into smaller units.

Note: Framework that is welded or joined with steel rivets over 6.4 mm (1/4 in) in diameter is considered to constitute a
single section. However, framework that is joined with one-way (tamper-proof) bolts is not considered to constitute a single
section. An assembly consisting of an enclosure and terminal blocks or bus bars is considered to be a switchboard section.

3.54 Symmetrical current: symmetrical current is alternating current having no offset or transient
component and, therefore, having a wave form essentially symmetrical about the zero axis. Symmetrical
current is expressed in terms of rms amperes.
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3.55 Tap: A terminal or provision for a terminal intended for field wiring that is located on the supply side
of the service disconnecting means, for uses permitted by the installation rules of the country of
installation.

4 Units of measurement

4.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

4.2 Unless indicated otherwise all voltage and current values mentioned in this standard are root-mean-
square (rms).

5 Electrical characteristics of assemblies

5.1 General

51.1 A switg
current rating

hboard shall be rated in amperes, volts, frequency and short circuit current. A
shall include the number of phases, if other than single-phase.

n alternating-

itchboard section or interior is intended to be connected to more than one e
hcoming control circuit, each source shall be rated as indicated above.

51.2 If asw
including any i

nergy source,

5.2 Rated voltages

5.2.1 The vdltage rating of a switchboard section or interior shall be nominally rated at 1|000 V or less

and is the ma
Table 1.

5.2.2 Thevo
switchboard s

nominal voltag

523 A swi
transformer, w

5.3 Continu

5.3.1 Supply

ximum value for which the assembly-has been evaluated. Common ratings

tage rating of any individual-part (such as a switch or circuit breaker) that is p
pction or interior and that-isiconnected to the main supply circuit shall equal
e of the circuit to which it.shall be connected.

chboard section/or interior containing a transformer, other than a contrg
th a secondary_circuit leaving the section shall have a secondary voltage ratin

bus currentrating

 rating

are shown in

rovided in the
br exceed the

| or potential
.

5.3.1.1

A switchboard section or interior shall be assigned a continuous current supply rating that shall

not exceed the ampacity of the supply or through bus or wire that is provided with the section or interior, or
that is specified for field installation.

5.3.1.1.1

Through or splice bus bars which extend beyond the point where the section bus bars are

connected may have reduced ampacity as described in 8.8.1.6.16.1 — 8.8.1.6.16.2. Such reduced rating
shall be shown if the next section is to be installed at some future time.

5.3.1.2 The supply rating of a switchboard section or interior shall not be less than the percent of the sum
of the continuous ampere range of the assembled meter positions specified in Table 2 if the switchboard:

a) is marked to indicate it is suitable for use as service equipment;

b) has provision for two or more watthour meters without provision for current transformers; and
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c) is not provided with a single main disconnect. A single main disconnect is required in Canada.
5.3.2 Section rating

5.3.2.1 A switchboard section or interior shall be assigned a rating for current that shall not exceed the
ampacity of the section bus, as covered in 8.8.1.6.9 — 8.8.1.6.16.2, or the main switch, main fuseholder,
main circuit breaker, or circuit breaker frame, if such are provided in the section.

5.3.2.2 If there is provision for mounting branch circuit units both above and below the point where the
section bus is connected to the supply, the switchboard section or interior may be assigned both upper
and lower section bus ratings.

5323 If thle ampacities of the various phase bus bars covered in 5.3.1.1 and 5.3.21| including the
neutral bus bar as covered in 8.8.1.6.8, are not identical, the rating for current shall specify the ampacity of
each bus bar pr terminal.

5.4 Short-circuit current rating

5.4.1 The short-circuit current rating of a switchboard section or intérior shall be one ¢r more of the
values shown|in Table 3.

5.5 Rated peak withstand current (I;) (of a circuit of an assembly)
Reserved.
5.6 Rated cpnditional short-circuit current (l..) (of a circuit of an assembly)
Reserved.
5.7 Rated fyised short-circuit current(l;) (of a circuit of an assembly)
Reserved.
5.8 Rated djversity factor

Reserved.

5.9 Rated fllequency

5.9.1 An AC switchboard shall be rated in frequency.
6 Information to be given regarding the assembly
6.1 Nameplates
6.1.1 Locations

6.1.1.1 Markings shall be located as specified in Table 4. Markings in location category A shall be visible
without removing the trim or the cover of the enclosure. This includes the front of the enclosure or on the
inside of a hinged door. It also includes the front of a dead-front within a Type 3R enclosure if the door may
be opened regardless of the position of the disconnecting means. Markings in location category B shall be
visible without disassembly or the removal of a device and when the trim or cover of the enclosure is
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removed. Markings in location category B may be located as specified for location category A but shall
remain visible with the cover removed and upon installation of any additional component permitted by

marking.
6.1.2 Letter

6.1.2.1

height

The characters in the markings described in 6.2.1.2 (c), 6.2.1.3, 6.2.1.4, 6.2.1.6, 6.2.1.9 —

6.2.1.12, 6.2.21, 6.2.3.1 — 6.2.3.5, 6.2.3.7 — 6.2.3.11, 6.2.5.3, 6.2.7.3 — 6.2.7.6, 6.2.7.15, 6.2.10.1,

6.2.11.1, 6.2.1

3.2,6.2.15.1, and 6.3.2.1 shall not be less than 2.4 mm (3/32 in) high.

6.1.3 Permanence of marking

6.1.3.1 Are

ltem No. 12, A

Note: Etched or sf

6.2 Marking
6.2.1 Gener

6.2.1.1

Note: In

markingg

conform

6.2.1.2 Asw

a) the
respon

b) cata

c) the ¢
differer

All mj
installed. (Sp3
utilize multiple

huired marking shall comply with the permanence of marking requirements
hnex B.

amped markings on metal nameplates are considered permanent.
B
al

arkings shall be in the appropriate language for the{country in which the switc

languages on a switchboard.

specified in this standard. Markings required>by this standard may have to be provided in ot
with the language requirements of the country'where the product is to be used.

tchboard section or separateswitchboard interior shall be marked with:

sible for the product may be identified (hereafter referred to as manufacturer's

lectrical characteristics. (See clause 5). Both supply and section ratings shall

a wiring diagram.

Note: The

1)WVoltage — See Table 1 for common values. Voltage shall be followed by:

Canada, there are two official languages, English and French. Annex C provides French tr|

manufacturer's name, trademark, or other descriptive marking by which thg

0g number, a genefal type designation, or other mark used for distinguishing p

t. If all phases and neutral are not the same, ratings of each shall be marked g

in Reference

hboard will be

nish for Mexico, English for the USA, English ferCanada). A manufacturer npay choose to

Anslations of the
her languages to

organization
hame);

urposes;

be included, if
r indicated on

i) volts or V,

i) the symbol for alternating current (see Figure 4) and/or for direct current (see

Figure 5).

2) Frequency — If alternating current the frequency number shall be followed by Hz or hertz.

3) Phases - if alternating current and other than single-phase, the symbol ® (Greek letter

phi) may be used in place of the word phase.

4) Current — Current shall be expressed as the ampere rating followed by A or

Ampere(s).

5) Short-circuit current — See Table 3 for values. See clauses 6.2.1.12 - 6.2.1.15.

use of k to denote thousands is acceptable.
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6.2.1.2.1 If a manufacturer produces or assembles switchboard sections, interiors, or enclosures at more
than one factory, each finished switchboard section, interior, or enclosure shall have a distinctive marking,
that may be in code, by which it may be identified as a product of a particular factory.

6.2.1.3 If a switchboard section is intended for stock and is rated for several different voltages or number
of phases or wires, the individual voltage and phase ratings may be on a wiring diagram provided with the
switchboard or attached in location category B in accordance with Table 4 (see footnote a to Table 4) if the
maximum voltage is shown on the outside of the section and there is a reference to the wiring diagram.

6.2.1.4 If a switchboard section or interior is provided with provision for connection to two or more supply
sources or with devices to which both line and load connections are to be made in the field, the current and
voltage ratings for each supply source or each device shall be given. The marking may be on one or more

nameplates.
involved and
with Table 4.

6.2.1.5 Ifas
of control circ
for the source

6.2.1.6 A s\
marked for fi
electrical ratir]

6.2.1.7 Swit
a)Asi

b)As
filled i
constit
shall |
switch

C)As
the blg

d)As

f the marking is on only one nameplate, it shall clearly indicate the buse
heir ratings, or shall refer to a wiring diagram provided in location category A

witchboard section or interior is provided with provision for connégtion to an €
it power, terminals for that connection shall be identified, and.the current and
shall be marked or indicated on a wiring diagram.

itchboard enclosure shall be marked as required by.6:2.1.2 (a) and (b), and i
eld installation of a particular switchboard interior,vthe enclosure shall bg
gs, unless the markings on the interior will be visible after installation.

Chboard Sections shall be marked with section numbers as follows:
hgle section switchboard shall be marked "1 of 1".

bction of a multi-section switchbeard shall be marked " of __ ". The first
n with @ number indicating the position that the section occupies in the seri
uting the switchboard. The. §ection on the left side when facing the front of th
e section 1. The second)blank shall be filled in with the total number of s
board.

vitchboard section.mounted on top of one or more sections shall be marked '
nk is filled with the number of the initial section covered.

vitchboard‘enclosure (pull or auxiliary section) may be included in the numberi

5 and devices
in accordance

xternal source
voltage ratings

f intended and
marked with

blank shall be
es of sections
e switchboard
ections in the

T" where

ng sequence if

Cated.at-either end of the switchboard and shall be included in the numberir
] bétween switchboard sections.

it is lo
locate

g sequence if

6.2.1.8 A switchboard shall be marked with the following or equivalent wording (see 6.2.1.1):

"Maximum continuous loads not to exceed 80 percent of the overcurrent protective device (circuit breaker
and fuses) ratings employed in other than motor circuits, except for those circuits employing circuit
breakers marked as suitable for continuous operation at 100 percent of their ratings."The marking shall be
provided in location category B in accordance with Table 4.

6.2.1.9 Withregard to 8.8.1.6.9 —8.8.1.6.13 and 8.8.2.3.8, if the supply rating of a switchboard section or
interior having a main fuseholder or circuit breaker frame or the ampacity of a branch bus or wire in series
with a fuseholder or interchangeable circuit breaker trip unit is less than the rating of the largest fuse
accommodated by a fuseholder or the largest trip unit of an interchangeabile trip circuit breaker, there shall
be a clear and permanent marking, plainly visible when the fuse or trip unit is being changed, prohibiting
the use of a fuse or trip unit having a rating greater than the ampacity of the bus bar or wire. The marking
shall be provided in location category B in accordance with Table 4.
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6.2.1.10 With regard to 8.6.6.8 — 8.6.8.4 and 8.6.15.2, if a fuseholder for a miscellaneous or miniature
(supplemental) fuse is provided, there shall be a marking near the fuseholder specifying the voltage and
current rating of the fuse. The marking shall indicate the manufacturer and type designation of the fuse but
may also include "or equivalent." A fuseholder for a 10.3 mm by 38.1 mm (13/32 by 1-1/2 inches)
miscellaneous fuse may also indicate that a Class CC fuse may be used.

6.2.1.11 A switchboard section or interior supplied with branch circuit bus bars to which a branch circuit
unit (circuit breaker, switch, or fuseholder) may be added in the field shall be plainly marked (on a wiring
diagram, or in some other location) to indicate the ampacity of that bus bar, unless:

a) the ampacity of the bus bar is not less than the maximum current rating of any unit that is
intended to be connected to it; or

b) the dmpacity of the bus bar is not less than the section current rating.

6.2.1.12 A pwitchboard section or interior shall be marked with the following”or the equivalent
information:

a) the |phrase "Short-Circuit Current Rating," the short-circuit current rating in amperes or rms
symmadtrical amperes for alternating current (See Table 3);

b) if the switchboard contains meter mounting equipment-ather than those for us¢ with current
transfofmers, it shall be marked with the phrase "Watt<hodr meter not included in short-circuit
currenfrating.";

c) the maximum voltage rating for each short-circuiticurrent rating;

d) a pHrase indicating that an additional or replacement device (other than a fuse) ghall be of the
same manufacturer, type designation, and”equal or greater interrupting rating. [This may be
accomplished by specific reference to the device if the interrupting rating of the devjce is not less
than angy marked short-circuit-current rating of the switchboard. For a fuse, the class|of fuses shall
be spetified;

e) the ampere rating of the devices if not all of the same type designation are accgptable for the
short-cjrcuit current rating efithe switchboard;

f) when applicable, the_identity of the combinations of integral or remote main and |branch-circuit
overcufrent-protective ‘devices that are required when applying the marked short-gircuit current
rating (See 6.2.1:4%);

g) a statement that the short-circuit current rating is limited to the lowest short-circuit|current rating
of any pwitchboard section connected in series, any installed circuit breaker or fused switch other
than those Tocated in a confrol circuit, the short-circuit current rating marked on the switchboard of
any installed combination series-connected circuit breaker or any installed panelboard having a
marked short-circuit current rating. See Annex D.

6.2.1.12.1 A switchboard section containing only a transformer and associated wiring need not be
marked with a short-circuit current rating.

6.2.1.12.2 Switchboards with inlets (see 8.8.4.2) shall be marked with an additional short circuit rating
where a different rating exists when connected to the inlets.

6.2.1.13 The short-circuit current rating of a switchboard section or interior shall be an integral part of:

a) a marking containing the manufacturer's name, trade name, trademark, or the like as specified in
6.2.1.2; or
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b) ano

ther required marking.

If there is more than one short-circuit current rating, all such ratings shall appear together in location

category A or

6.2.1.14

B in accordance with Table 4.

If the short-circuit current rating of a switchboard is dependent upon the use of specific

overcurrent devices ahead of the switchboard, the switchboard in addition to the marking specified in

6.2.1.12 sha

I be marked "When protected by ampere maximum Class

(Manufacturer's name and type designation) circuit breaker rated not more than

switchboard is suitable for use on a circuit capable of delivering not more than

(for AC circu

its) amperes,

correspond to the values given in Table 3.

R + fuse or
amperes this

rms symmetrical
volts maximum" or the equivalent. The value of amperes shall

Note: C

6.2.1.15 As
in Table 3 tha
intended to bg
be used for th

6.2.1.15.1 £
protective de
current rating
switchboard i

6.2.1.15.2 1
short-circuit d
short-circuit r
8.5.1.3.

6.2.1.15.3 1
installed circu

a) the
short-(

b) the
factory

ass CC, G, J, L, T, or R. RK1 or RK5 may be specified in place of or in addition to Class R.

witchboard section or interior shall be marked with a short-circuit current ratir
t does not exceed the short-circuit current rating of any overcurrent device
b installed therein, the remote main overcurrent protective device with which it
at rating, or any other component as covered by its marking orTable 16.

\ circuit breaker connected to the load side of the.integral or remote ma

of the switchboard section if the combination is\tested in accordance with 9
5 marked as specified in 6.2.1.12(9g)

he switchboard section or interior short-eircuit current rating may exceed t
urrent rating marked on the component or in accordance with Table 16 if t
hting is adequate for the assumed.available short-circuit current as covered

[he short-circuit current rating of the switchboard may exceed that of a fa
t breaker or a fused switeh under the following conditions:

marking coveredin“6.2.5.3 specifies at least one circuit breaker or fused sw
ircuit current rating not less than that of the section or interior; and

circuit bregker or fused switch identified by the marking is physically interchang
- or field-installed circuit breaker or fused switch.

6.2.1.15.4 H

or_switchboards with inlets (see 8.8.4.2) and an additional short circuit cu

g as specified
or panelboard
is intended to

n overcurrent

ice may have a short-circuit current or interruptingrating less than the marked short-circuit

.1.1.6 and the

he component
ne component
in 8.5.1.2 and

ctory- or field-

tch that has a

eable with the

rent rating as

specified in 6.2.T.TZ.Z, That portion of the swiichboard circuit which will only be powered wr

1en connected

to the alternate source may include components with short circuit current ratings less than the rating
marked on the section or interior, but not less than the rating noted in 6.2.1.12.2.

6.2.2 Marking for service equipment

6.2.2.1

a) in the case of an insulated neutral, one of the following:

1) "Suitable for use as service equipment"; or

2) "Suitable for use as service equipment when not more than six main
devices are installed."

If a switchboard is intended for use as service equipment, it shall be marked as follows:

disconnecting
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b) in the case of a factory bonded neutral, one of the following:
1) "Suitable only for use as service equipment”; or
2) "Suitable only for use as service equipment. Install no more than six main disconnecting
devices."
6.2.2.2 If a switchboard section or interior is marked "Suitable for use as service equipment" or "Suitable

for use as service equipment when not more than six main disconnecting devices are provided," the
marking "Service disconnect" shall be provided in the form of pressure sensitive labels in an envelope, or
on a card, with instructions to apply near the disconnect handles if the equipment is used as service
equipment. If the switchboard is intended for a particular installation in which it is known that it will be used

as service equipmeni—the-markingsmay-be-appliedattheswitchboardfactons

6.2.2.3 Ifas
for installing th

vitchboard section or interior is marked "Suitable for use as service equipment,” instructions

e bonding means shall be provided.

each service

6.224 If a
disconnecting
the switch or ¢

6.2.2.5 Asw
not provided W
follows (not fo

a) "Sui
b) "Sui

6.2.2.6 A sw
"Suitable for

a) supq
b)an a

c) use
protect

switchboard is marked "Suitable only for use as service equipment,”
device for ungrounded conductors shall be marked: "Service ‘disconnect" on
rcuit breaker handles.

tchboard section or interior rated 3-phase, 4-wire and having a solidly ground
ith ground fault protection as covered in 8.1.13.2(b)shall be marked for the us|
Canada):

able only for use as service equipment whénsupplying a continuous industrial

able for use as service equipment only,if supplying a continuous industrial pro

itchboard section or interior thatiis marked "Suitable only for use as service

lying a fire pump;
ternate source(for legally required standby service (not for Canada); or

as the disconnecting means for a second-building on the property wherg

on is pfovided on the supply side of this disconnecting means (not for Canada).

or adjacent to

ed neutral but
e specified as

process"; or

[ess

equipment” or

Ise as service equipment"and not provided with ground fault protection as covered in
8.1.13.2(c) shall be marked for:

ground-fault

6.2.2.7 A switchboard section or interior that has ground fault protection with only an audlible or visual
signal shall be marked for an alternate source for an emergency system as covered in 8.1.13.5.1 (not for
Canada).

6.2.2.8 Marking for Canadian utility compartment

6.2.2.8.1 A switchboard compartment for the electric utility supply authority use shall be marked as such
(see 6.2.1.1).

Note: This is a requirement only for switchboards intended to be installed in Canada.

6.2.2.9 Switchboard assemblies intended for service entrance use and constructed in accordance with
8.1.12.13 shall be provided with a temporary tag, instruction sheet, or the equivalent indicating how the
bond shall be removed when required by electrical inspection authorities (e.g., "where electrical inspection
authorities require the neutral assembly to be disconnected from the enclosure, ...*..."). (For Canada only.)
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Note: *Each manufacturer shall add specific instructions applicable to the particular construction.

6.2.3 Switching devices

6.2.3.1

front of the switchboard stating "For isolating use only do not open under load."

6.2.3.2

marked to indicate that the tie-switch is not to be opened under load (not for Canada).

A switch not rated for operation under load shall be identified by a conspicuous marking on the

If a tie-switch has not been tested for reverse line and load connection, the switchboard shall be

6.2.3.3 A switchboard intended to be connected to multiple sources shall be marked to alert the user that

both ends of

a disconnecting device may be energized. The marking shall be provided on

all covers that

give access ¢

6.2.3.4 The
visible withou

6.2.3.5 Ifth
"OFF" positio
position of the

6.2351 M
operating har

the disconnecting device.

markings indicating the "ON" and "OFF" positions for switches and circuit bre
removing the switchboard trim or dead-front.

b handle of a circuit breaker, or a simple extension of that handle, assumes
n when the breaker is tripped, the switchboard shall be marked to indicg
handle. The method of resetting the breaker shall be marked.

brking to indicate the "tripped" position is not required in the case of a sep

handle may r¢main in the “ON” position.

6.2.3.6 Unl
switch (non-a
device where
equivalent wo

6.2.37 As
interior conta
device in the
required if the)

6.2.3.8 Ifse
all load circu
appear on or
section or intq

ss overcurrent protection is provided within the section on the load side, 3
tomatic circuit interrupter) installed. iy a switchboard shall be marked on or 3
visible without removing a trim or dead front, "Does not provide for overcurren
rding. The marking shall be a minimum 4.8 mm (3/16 inch) high letters.

vitch or circuit breaker that controls all load circuits from a single switchbo
ning more than one load circuit shall be marked "Section Main," and no g
switchboard section-shall be marked merely "Section Main" or "Main." The
switchboard seetion or interior is marked for use as service equipment.

ts, incldding any through bus, shall be plainly and permanently marked "M
adjacent to the switches or circuit breakers. The marking is not required if th
rioris’marked for use as service equipment.

akers shall be

other than the
te the tripped

brate, external

dle — other than a simple handle extension — that is not part of the circuit bjeaker. Such a

molded case
djacent to the
protection" or

ard section or
ther switching
marking is not

veral sections are intended to be installed in a group, a switch or circuit breaker that controls

ain" and shall
e switchboard

6.2.3.9 A switch or circuit breaker that serves as a main for a panelboard within a switchboard section,
but is not a section main shall be marked "Panelboard Main," "Submain" or some other descriptive term
other than just "Main."

6.2.3.10 A circuit breaker or switch that serves as a main for another section or a panelboard in another
section, but is not a main for the complete group of switchboard sections shall be appropriately marked
such as "Main (or submain) for Panelboard (or section )’; and the corresponding section or
panelboard shall be similarly identified.

6.2.3.11 If a transformer providing control voltage for ground-fault protection or an instrument or control
circuit fuse is connected to the line side of the main disconnect, this disconnect may be identified as the
"main" but the switchboard shall be marked adjacent to the main disconnect to alert the user that it does
not disconnect control and instrument circuits.
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6.2.4 Emergency circuits

6.2.4.1 Other than as allowed in 8.6.11.13(c) for an automatic transfer switch, a tap, circuit, section, or
switchboard shall not be marked for emergency use.

6.2.5 Field-installed equipment

6.2.5.1 If a switchboard section or interior has provision for the mounting of units (switches, circuit
breakers, or fuseholders) or a neutral terminal assembly for use with a field-installed panelboard,
instructions for the installation and wiring of such units shall be provided with the unit or switchboard. If the
construction and orientation of the additional units make the installation method obvious, then instructions
are not required.

6.2.5.2 If brgnch bus bars are to be added in the field as described in 8.1.1.2.2, the switehbpoard shall be
marked to indicate the manufacturer and catalog designation of the bus bar kit to be uséd with a particular
switch, circuit preaker, or fuseholder.

6.2.5.2.1 The bus bar kit shall be marked on the bus or on or in the.packaging cgrton with the
identification gf the manufacturer, the kit catalog designation, and the installation instructions

6.2.5.3 If a switchboard section or interior has provision for the mounting of additional equipment (circuit
breaker, fuseholder, contactor, meter socket, switch, or the like), the section shall be mgrked with the
manufacturer's name, or trademark of the manufacturer, ot\other descriptive marking py which the
organization r¢sponsible for the equipment may be identified ‘and the catalog designation or the equivalent
of the equipnment that may be added. This markingsisinot required for a plug-in metgr, test block,
transformer (cprrent or potential), or the like, to be provided by a utility.

6.2.5.4 A switchboard intended for use with a“field-installed filler plate shall be marked tp indicate the
catalog numbgr of the filler plate with which it may be used.

6.2.5.5 EacHhfiller plate intended to e jnstalled in the field or its unit container shall be marked with the
manufacturer's name, trademark, and a catalog number or equivalent.

6.2.6 Field-ipstalled interiors-(hot for Canada)

6.2.6.1 A switchboard enclosure that is intended for use with a field-installed switchboard interior or
panelboard shall be.marked to indicate the manufacturer and the catalog number or equivalent of the
switchboard interioror panelboard to be used.

This Clause does not apply for Canada.

6.2.6.2 A switchboard interior, as described in 3.28, shall be marked to indicate the manufacturer and
type of the switchboard enclosure for which it is intended.

This Clause does not apply for Canada.
6.2.7 Terminals

6.2.7.1 If any terminal of a switchboard section or interior is marked to indicate that aluminum wire may
be used at that terminal (such as by being marked with the symbol "AL"), and, if such marking is visible
under the conditions described in 6.2.7.2, the switchboard section shall be marked in accordance with
6.2.7.3,6.2.7.5,0r 6.2.7.6.
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6.2.7.2 The term visible as used in 6.2.7.1 refers to a marking that will be visible when a front, trim, or
dead front has been removed, or is visible when a hinged cover of a component has been opened. A
marking on a separately supplied connector or on a connector or part thereof that is likely to be removed

or displaced during the wiring operation is considered to be visible.

6.2.7.3

If, because of wiring space or other factors, a terminal of the switchboard section is not

acceptable for use with aluminum wire, the switchboard shall be marked: "Use copper wire only."

6.2.7.4

aluminum wire only."

6.2.7.5

If a switchboard is acceptable for aluminum wire only, the switchboard shall be marked "Use

If the wiring space and other factors are such that all terminals of the switchboard section are

rated for use

be marked "Use copper or aluminum wire."

6.2.7.6

copper wire

with aluminum wire.

6.2.7.7 The
or interior as

intended to be installed in the switchboard and to which conductors are to be connected in th

6.2.7.8 Am
clearly and ¢
aluminum sha

6.279 Ifa
is intended fg
marking shall
or on a wiring

6.2.7.10 A
multiple, any
unless the sv

If th¢ wiring space and other factors are such that some terminals of the switchbg
interior are rafed for use with aluminum conductors as well as with copper conductors, while
of the terminals are for use with copper conductors only, the switchboard.section shall bg

ith aluminum conductors as well as with copper conductors, the switchboard

ly except at terminals...." The marking shall positively identify the terminals t

vell as a terminal of any component unit (circuit breaker, switch, or the like) tha

brking employing a wording differing from that given in6.2.7.1 — 6.2.7.7 may b
ompletely conveys the significant.information. Any abbreviation designatin
Il be "AL-CU," "CU-AL," or equivalent.

vire terminal has been investigated for securing more than one conductor in a
r such use, a marking indicating the number and size of conductors shall be
be on the wire connectorif visible, or in another visible location, such as next
diagram.

erminal of asswitchboard capable of securing two or more combinations of
of which_has'an ampacity acceptable for the application, shall be identifie
itchboardis acceptable for use with the combination of wires requiring the

space in accd

rdaneexwith 8.8.3.1.2. The terminal shall be identified by a prominent marking

sections shall

ard section or
the remainder

marked "Use
hat are for use

word "terminal" as used in6.2.7.1 — 6.2.7.6 signifies any terminal of the switchboard section

t is installed or
e field.

b accepted if it
g copper and

h opening and
provided. The
to the terminal

conductors in
d and marked
largest wiring
,such asona
the terminal is

wiring diagrarr, onthe switchboard that will state the number and size of wires for which
acceptable.

6.2.7.11 If pressure terminal connectors are not provided on the equipment as shipped, the equipment
shall be marked stating which pressure terminal connector or component terminal assemblies are for use
with the equipment.

6.2.7.12 The terminal assembly packages covered in 6.2.7.11 shall carry an identifying marking, wire
size, and manufacturer's name, trademark, or other descriptive marking by which the organization
responsible for the product may be identified. The marking shall also include the required tightening torque
in accordance with 6.2.7.13 unless the value of tightening torque is included along with the switchboard
markings as covered in 6.2.7.11.

6.2.7.13 A switchboard shall be marked to indicate the specific tightening torque for each wire connector
in the switchboard that is intended for field wiring. If different connectors are used for line, load, neutral, or
ground, the specific torques to be applied to each connector shall be clearly indicated.
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6.2.7.13.1 The value of tightening torque for a field wiring terminal provided on a component such as a
circuit breaker, switch, or the like, need not be marked on the switchboard.

6.2.7.13.2 The value of tightening torque for a wire binding screw or stud and nut type terminal need not
be provided.

6.2.7.14 With regard to 6.2.7.13, the torque to be marked for each connector shall be determined as
specified in 8.8.2.3.2. An example of a typical torque marking is shown in Annex E.

6.2.7.15 If a pressure wire connector provided in a switchboard for field installation of conductors
requires the use of a specific tool other than a common screwdriver or wrench for securing the conductor,
the necessary _instructions for using the tool shall be provided with the switchboard in a readily visible

location, such

6.2.7.16 As

a) the
conneg

b) refe
the swi

6.2.7.17 |If ar

a) the 5
termina

b) installation instructions shall be markedn the equipment in which the terming

intends
termina

6.2.7.18 A §
required temp

6.2.7.19 Ifa
is to be marke

as on the connector, on a wiring diagram, or on a tag secured to the wire conn¢

vitchboard using a tool-applied compression wire connector shall be marked w

tool and die information along with the number of crimps as,‘specified
tor; or

ence to the wire connector manufacturer's tool, die, and erimp information as
tchboard or in installation instructions provided with the switchboard.

equipment grounding assembly is intended for field installation:

witchboard section or interior shall be marked to indicate the catalog or type
| assembly intended to be used; and

d to be used or shall be providedon or in the individual shipping package of
| assembly.

witchboard shall be provided with a marking readily visible prior to wiring t
brature rating of field-installed conductors.

circuit breaker is te‘be installed in the field, the marking shall indicate that the
H either 60/752C0r 75°C if conductors sized for 75°C ampacity are to be used.

bctor.

th:

with the wire

provided with

humber of the

| assembly is
carton of the

D indicate the

circuit breaker

6.2.7.20 A gwitchboard or field wiring circuit rated more than 125 A shall be marked| for use with
conductors sized for75°C ampacity.
6.2.7.21 With respectio 6.2.7.18, a switchboard that is marked to indicate that only 60°C field-installed

conductors are to be used shall not reference a field-installed unit that has been investigated for 75°C
conductors only.

6.2.7.22 A switchboard requiring access to field wiring terminals from the rear as covered in 8.8.2.3.15
shall be marked on the front: "Rear access required to make field connections."

6.2.7.22.1 The marking may be omitted if the statement is included in the conduit location instructions
covered in 8.8.3.3.3.1 and 6.3.4.1.1.

6.2.7.23 If the temperature rise exceeds 50°C on a wiring connector as covered in item 6 of Table 13, a
marking shall be provided near the wiring connector indicating that 90°C wire shall be used and it shall be
sized based on the ampacity of wire rated 75°C. If the switchboard is marked for use with aluminum or
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copper-clad aluminum conductors, there shall be a marking to indicate that the wire connectors shall be
identified AL9, AL9CU, or CU9AL. The marking shall be:

a) provided by the switchboard manufacturer if not already provided on the switch or circuit
breaker; and

b) visible after installation.

6.2.8 Motor circuits

6.2.8.1

With respect to 8.6.17.2, a wiring diagram and a current element table for overload relays shall

be provided for each motor circuit. The table shall be that provided for the open-type motor starter unless

the table is v
the switchbo

acceptable. T
provided at 4

purpose. The

the proper diagram, current element table, and electrical rating information numbers and r|

location.

6.2.8.2 With

diagram indic|
field connect
automatically

6.283 Am
such.

6.2.9 Enclo

rd section at a plainly visible location. Attachment to the inside of a,do
[ables, diagrams, and electrical rating information for individual motor ci
central location on or in the switchboard section in a pocket expressly pr
individual motor controller shall have a marking secured at a plainly visible

respect to 8.6.15.5, if a controller can be set to an dgutomatic reset mode,
htes that 2-wire control may be used, a marking shall be located where visible
ons to the control circuit to indicate that a motor connected to the cir
when the relay is in the automatic reset position:

arking shall be located at a control circuit disconnect as covered in 8.6.15.3 {

pure environmental conditions

pe attached to
Dr or cover is
cuits may be
pvided for the
ocation giving
eferencing the

and if a wiring
when making
cuit may start

o identify it as

6.2.9.1 An e
Table 12. An
marked accor

s specified in
osure may be

nclosure shall be marked.with the environmental Type number or numbers,
enclosure that complies\with the requirements for more than one type of enc
dingly with multiple type-designations.

6.29.1.1 A
supplemental
trademark, un

" If used, the
fer's name or

Type 3R enclosure may also bear the supplemental marking "Rainproof,
marking shall- be an integral part of marking containing the manufactu
less it is am-integral part of other required markings.

6.2.9.2 A switchboard section or switchboard enclosure marked "Type 3R" and provided [with means to
accommodatg ‘'ene or more separable conduit hubs or closure fittings shall be marked with the name or
trademark of the manufacturer and with the conduit size and corresponding catalog designation of those
fittings that can be used with that enclosure.

6.2.9.2.1 A separable conduit hub and a closure fitting shall be marked with the manufacturer's name or
trademark and the catalog number or equivalent. Such a hub or fitting may be shipped separately, and any
gaskets, hardware, and instructions necessary for installation shall be shipped with the fitting or packaged
with the enclosure.

6.2.10 Phase identification

6.2.10.1 A switchboard intended for use on a 240/120-volt, 3-phase, 4-wire, delta system shall be
marked to clearly identify the different bus bars with reference to the voltages between them or, if the
switchboard is intended for use only on this system, the main bus bar having the higher voltage to ground
may be identified by a marking that is orange or by tagging. For Canada the higher phase shall be A phase
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and colored Red. The switchboard shall also be marked by means such as a diagram to indicate the
necessary voltage rating of the device for each branch-circuit overcurrent-protective-device position.

6.2.11 Meter sockets

6.2.11.1

If a switchboard section or interior has provision for one or more watt-hour meters, the current

rating of the meter positions shall be marked on the switchboard section or the interior. If the meter

position is rated for continuous duty, the marking shall be "
position is rated for a maximum rating, the marking shall be "

A ( A continuo

Amps continuous." If the meter

us)," in which

case the maximum amperes shall not be more than 125 percent of the continuous duty amperes.

6.2.11.2

If a meter socket is provided with a device that will automatically render load circuit parts live

when the mefer is not in place, the enclosure shall be marked with the following or~th

"Removal of nj

6.2.11.3 Ifa

eter does not de-energize circuit." The marking shall appear next to the meter

meter socket is provided with a manually operated device that wilkfender log

live when the meter is not in place, the enclosure shall be marked, next to the meter socket,

the circuit may

be live with the meter removed.

6.2.12 Neutnal

6.2.121 Ifs
neutral discon
adjacent to thg

6.2.12.2 If {
disconnecting
section switch
arrangement i

6.2123 As

the following
switchboard o

6.2.12.4 Wit
marked with th

6.2.13 Grou

b equipped, the main bonding jumper, the grounding electrode conductor terr
nect link shall each be respectively identified as*such by a marking or tag
part.

he main bonding jumper, the grounding electrode conductor terminal, an
means are not in the same sectionas the service disconnect, the section
board in which they are located shall be marked to indicate that condition. In
5 not permitted.

pr equivalent: "The system neutral conductor shall not be connected to ¢
at the source (utility-or generator) except through the grounding impedance."

n regard to 8i4.8712, the switchboard section containing the grounding imped
e rated thermal current and rated time of the impedance.

nd fault protection

e equivalent:
socket.

d circuit parts
o caution that

hinal, and the
located on or

d the neutral
s) of a multi-
Canada, this

vitchboard provided with a“high-impedance grounded neutral system shall b¢ marked with

ground at the

ance shall be

6.2.13.1

If ground fault protection is provided in a switchboard section or interior, markings shall be

provided to indicate which circuits (main, feeder, or branch) are so protected. If a marking on the ground
fault sensing or relaying equipment is not visible from the front of the switchboard with the switchboard
cover removed, a separate marking such as on a wiring diagram shall be provided.

6.2.13.2 In a switchboard section or interior with ground fault protection, that part of the neutral bus for
load terminations shall be marked with the following or equivalent: "Do not connect grounding conductors
to these or any other neutral terminals; to do so will defeat ground fault protection." The marking shall be
located on or adjacent to the neutral.

6.2.13.3 If a component of a ground fault protection system is located in an adjacent section, a complete
wiring diagram of both sections shall be provided in each of the sections.
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6.2.13.4 When connected to an external source, the control circuit for ground fault protection shall be
identified by a permanent marking: "External source connection for control circuit of ground fault sensing
and relaying equipment volts (ac or dc)" or equivalent.

6.2.14 Field

6.2.14.1

-installed busway

If the ground bus does not extend to the busway as covered in 8.4.4.2, the switchboard section

shall be marked to indicate that a bonding jumper sized in accordance with Table 14 shall be installed
between the ground bus of the switchboard and the busway ground bus or enclosure serving as a ground

bus.

6.2.15 Transformers

6.2.15.1 A
section from
the need for
existing instal

6.2.15.1.1 T
accordance W

6.2.15.2 If g

section or inferior, the section or interior shall be marked with the secondary voltage ¢

covered in 5.3

6.2.15.3 If 4
section or inte
the transform

6.2.16 Taps]

6.2.16.1 At
by the supply

6.2.17 Rest|

6.2.17.1 A
switchboard s

bwitchboard section or interior containing a power transformer feeding-circu
h secondary winding not conductively connected to the primary shall be marl
connecting the secondary neutral conductor to a grounding electrode in ag
ation requirements pertaining to separately derived systems.

he marking is not required if the grounding electrode conductor terminal is
ith 8.4.7.2.1.

switchboard section or interior contains a transformer and the secondary cir

.3.

switchboard section or interior contains a power transformer rated more tha
rior shall be marked with the kVA rating and percent impedance unless the m
br and are visible with the cover removed.

utility for voltage metering pick-up, shall be marked "Tap."
ricted access.switchboards

switchboard intended to be accessible only to qualified persons shall be
hall be located where accessible only to qualified persons,” or equivalent. See

ts leaving the
ed to indicate
cordance with

hot required in

Cuit leaves the
r voltages as

n 25 kVA, the
arkings are on

rminal or provision for a terminal intended to be used as a tap, other than those to be used

marked: "This
8.4.2.1.

6.2.18 Switchboards with provisions for cord connections

6.2.18.1

are not mechanically interlocked shall be marked:

a) "FOR USE BY QUALIFIED PERSONNEL ONLY", or equivalent, and

Switchboards provided with single pole separable connectors (input or output connections) that

b) With instructions as to the proper order of connection and disconnection, as noted in the below
example:

WARNING — Risk of Electric Shock

Plug connection should be in the following order;

1) Equipment grounding conductor connectors;
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2) Grounded circuit conductor connectors; and
3) Ungrounded conductor connectors.

Disconnection should be in the reverse order.

6.2.18.2 The marking required by 6.2.18.1 shall be located adjacent to the point of connection.

6.2.18.3 Switchboards with inlets shall be marked to indicate the type of derived system that the
switchboard is intended to interconnect in accordance with either (a) or (b):

a) Swiichboards that do not switch the neutral conductor shall be marked with,the following:
“WARNING - For Connection of a Nonseparately Derived (Floating Neutral) System Qnly.”

b) Switchboards that switch the neutral conductor shall be marked with the'following] “WARNING -
For Cohnection of a Separately Derived (Bonded Neutral) System Only”

6.2.18.4 Switchboards with inlets shall be marked to indicate the short eircuit current rafing when the
switchboard ispowered by a source that is connected through the use of the inlets. See 6.2.1.12.2.

6.3 Instructions for installation, operation and maintenance
6.3.1 General

6.3.1.1  With|regard to 8.2.1.1.2.3, a switchboard section omitting one side shall be markgd to indicate
either:

a) whigh separate side panel to order; or.

b) whigh stock sections it is intended’to connect to.
6.3.2 Through or splice bus

6.3.2.1 If thefe is provision fer'the installation of either a through or a splice bus, and if the through bus or
splice bus is pot supplied;-the switchboard section or interior shall have a marking that |s legible and
plainly visible gluring and<after installation, stating the proper conductor required.

6.3.3 Bracir1g

6.3.3.1 Withrespectto9.2.4.2.4.1,9.2.4.2.7.1 and 9.2.4.2.7.2, a marking indicating the type of bracing to
be added to cables routed through the switchboard between the point of entry or exit and the terminals
shall be located adjacent to the incoming terminals or provided in the installation instructions.

6.3.4 Installation instructions
6.3.4.1 Conduit location instructions

6.3.4.1.1 With respect to 8.8.3.3.3.1, instructions and drawings showing the intended conduit or raceway
location shall be supplied. Instructions and drawings need not be supplied by the switchboard
manufacturer if the conduit or raceway location information is supplied by the customer or installer to the
switchboard manufacturer and the switchboard construction provides the clearance above the conduit or
raceway entry point covered in 8.8.3.3.3.
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6.3.4.2 Field-installed busway

6.3.4.2.1 A switchboard section or enclosure intended for connection to a busway shall be marked to
indicate the manufacturer and type of busway or this information may be provided on the specifications
supplied to the installer.

6.3.4.3 Field testing of ground fault protection of equipment

6.3.4.3.1 To provide for system performance testing, each ground fault relay or apparatus incorporating a
ground fault relay or its functions intended for protection of a solidly grounded wye service rated more than
150 V to ground but not exceeding 1 000 V phase-to-phase shall be provided with information sheets
describing system testing instructions, and with a test form. The form shall include a space for the date the

test was perfq
the building's
instructions s
to perform thg

the manufactyrer may wish to provide. The instructions shall specify that:

a) Th
manuf
persof

b) The

This can be done visually, with knowledge of which busis involved.

c) Thel
that w
sugge

d) The
into th
simula

6.3.4.3.2 Th

rmed and the results, and shall state that the form should be retained by thes
electrical installation in order to be available to the authority having\ju
hall include the following items and shall basically prescribe only that informa
tests. The instructions shall be separate and apart from any more_ elaborate

acturer's detailed instructions, and that this investigation~shall be undertakg
nel.

location of the sensors around the bus of the circuit to be protected shall 4

grounding points of the system shall be verified to determine that ground pat
puld bypass the sensors. The use of high-voltage testers and resistance b
sted.

installed system shall be tested for correct response by the application of fu
e equipment to duplicate a*ground fault condition, or by equivalent means
ted fault current generated.by:

1) a coil around the sensors; or

2) a separate test-winding in the sensors.

e results ofithe test shall be recorded on the test form provided with the instruc

6.3.4.4 MuI]ipIe source switchboard

e in charge of
isdiction. The
ion necessary
test detail that

e interconnected system shall be investigated in accerdance with the switchboard

n by qualified

e determined.

hs do not exist
idges may be

| scale current
such as by a

fions.

6.3.4.4.1

A multiple source switchboard for parallel operation, without synchronization equipment

provided integral to the switchboard (as permitted in 8.6.5.2) shall include the following statement on the
installation instructions or factory supplied drawings: “CAUTION - This switchboard is constructed for
parallel source applications from multiple sources. Synchronization equipment shall be provided by
” or equivalent. The blank shall be populated with the name of the synchronizing
equipment manufacturer.

7 Service conditions
Reserved
71

Normal service conditions

Reserved


https://ulnorm.com/api/?name=UL 891 2019.pdf

28

NMX-J-118/2-ANCE-2019 ¢ CSA C22.2 No. 244:19 + UL
891

JULY 19, 2019

7.2 Special service conditions

Reserved.

7.3 Conditions during transport, storage, and erection

Reserved.

8 Design and construction

8.1 Mechani

cal design

8.1.1 GenerLI

8.1.1.1 All s(
loosening wou

8.1.1.2 A sw
when it is ship

81121 |If
interconnecteq
wiring shall be

8.1.1.22 AS
such as brang
terminal conne

8.1.1.2.2.1 |f
the barrier sha

81123 A
have covers f
clause 8.2.10

8.1.1.24 In
and associate

rews and nuts shall be staked, headed over, upset or otherwise prevented fror
Id result in less than the required spacings.

itchboard section shall be complete, other than identified field installable dev
bed from the factory.

switches, circuit breakers, or the like mounted™in a switchboard sect
complete before the section is shipped from the factory.

witchboard section or interior may have provision for the installation of additio
h, splice or through-busses, meter socket bases, circuit breakers, switches,

ctors, or the like, if it is marked to identify the equipment to be installed.

a field installable item requires a barrier to comply with the spacing requirems
Il be attached to the switchboard or to a required part of the field-installed item

switchboard section_or interior which has provision for a field installed meter
or the meter opéning which comply with the requirements in framework a
filler plates. See’8.1.18.

h switchboard section or interior constructed to house utility installed current

metering equi;rment may be omitted if their connection means are provided.

d equipment, the current transformers and the busing or wiring for the tra

h loosening, if

ices and Kkits,

ion must be

in order for the section to perform its intended, function, such interconneciing busing or

hal equipment
panelboards,

ents in 8.1.16,

socket, shall
hd enclosure,

transformers
nsformer and

8.1.1.3 A switchboard shall be designed so that any component intended to be field installed can be
installed without the use of a special tool.

8.1.1.4 If a space can physically accommodate a branch circuit switch or circuit breaker that is not
intended for this use, it shall have any hole for securing a branch bus bar to the section bus bar plugged
with a solid metal rivet or one way screw. A dead-front shield over the portion of bus with holes may not be
used in place of plugging or omitting the holes in the bus bars. A separate shield secured by one-way
screws onto the mounting pan behind the removable dead-front shield is acceptable in lieu of plugging
holes in the bus bars.

8.1.1.5 A switchboard enclosure may be provided with means of support for bus bars extending from an
adjacent section, and, if marked for use with a switchboard interior, may include a neutral terminal
assembly.
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8.1.1.6 If a switchboard enclosure contains one or more factory-installed switchboard interiors, bus bars
are considered to be part of the interior but they may be supported by the back of the switchboard
enclosure.

8.1.1.7 An edge, projection, corner, opening, frame, guard, knob, handle, or the like of a switchboard
section, interior, or enclosure shall be smooth and rounded and not sharp enough to cause a cut type
injury when contacted during intended use or user maintenance.

8.1.1.8 Any load circuit extending beyond the switchboard is considered to be a branch circuit except for
a through main bus, a tap, or a switchboard section mounting a single switch (or circuit breaker) that is
intended to serve as the main switch (or circuit breaker) for other switchboard sections.

8.1.1.9 If the inside dimensions of the enclosure of a switchboard section are less than 1.65 m (65
inches) high ¢r 305 mm (12 inches) deep, the enclosure shall be judged under the requirements of this
standard, but|the internal parts and wiring shall be judged by the applicable requifémentg in Reference
Iltem No. 1, Apnex B.

8.1.1.10 A gwitchboard interior may be provided without an enclosure if marked in accordgnce with 6.2.6
(not for Canadla).

8.1.2 Corropion protection

8.1.2.1 Ironjand steel parts of enclosing cases, walls, and barriers (whether of sheet stegl or cast iron),
all springs anfl other parts upon which intended mechanical*‘operation may depend, and sheet steel parts
of fastening devices shall be fabricated of stainless steehor shall be protected against rust|by enameling,
galvanizing, sherardizing, plating, or equivalent means. The requirement does not apply to bearings, or the
like, whose protection is impracticable.

8.1.3 Mechanical assembly

8.1.3.1 A switchboard section, interior or enclosure shall be constructed to provide strength and rigidity in
order that it wjll keep its shape and that doors will close tightly.

8.1.3.2 Metal into which a screw is threaded shall provide for the engagement of at least two full threads.
A rivet, screw, bolt, or similarfastener into sheet metal shall have a diameter at least 50 percent greater
than the thickpess of thefinished sheet metal with which the fasteners are used.

8.1.3.3 Shegt metal'may be extruded at a tapped hole so as to provide the thickness nedessary for two
full threads, if|the ofiginal metal is not less in thickness than the pitch of the thread.

8.1.3.4 An adhesive that is used in the switchboard construction and that is relied upon to reduce a risk
of fire, electric shock, or injury to persons (for example, barriers or wire positioning devices) shall comply
with the applicable requirements for adhesives Reference Item No. 14, Annex B, and be evaluated for the
specific application. Adhesives shall not be used to secure components that include bare live parts.

8.1.3.5 The requirement in 8.1.3.4 also applies to an adhesive used to secure a conductive part
(including a switchboard nameplate) that may, if loosened or dislodged:

a) cause an accessible dead metal part to become energized;
b) make a live part accessible;

c¢) reduce spacings below the minimum required values specified in Table 6; or
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d) short-circuit live parts.

8.1.3.6 A single-threaded nut constructed to slip over the edge of sheet metal to receive a retaining
screw may be used to secure a dead front to supports, a unit such as a switch or circuit breaker to a
mounting panel, or a mounting pan to an enclosure if:

a) the nut is protected against corrosion by enameling, galvanizing, sherardizing, plating, or other
equivalent means; and

b) the threads do not strip when a torque of 3.4 N-m (30 pound-inches) is applied. See 9.2.10.

8.1.4 Observation windows

8.1.4.1 Obs¢
requirements
on any side sh

8.1.5 Doors
8.1.5.1

Door

8.1.5.2 If bar

brvation windows not exceeding 305 mm (12 inches) on any side shall co
n Reference Item No. 2 in Annex B. Observation windows exceeding-305 m
all comply with the impact and pressure testin 9.2.11.

and covers
5 and covers shall comply with the requirements for sheetmetal in 8.2.1.2.

e live parts are exposed by the opening of doors or’covers, means requiring th

to open, or prgvision for locking, shall be provided to secure them in the closed position. A

or more fuses

8.1.5.3 Ado
part. The stop

8.1.54 Ams
ft?) in area or 2

8.1.5.5 The
adjustment, s
minimum of 9
need not comy

as described in 8.6.7.9 shall be permitted to beheld closed with a latch only.

pbr over a live part shall be provided with a-stop to prevent the door from cont
shall be independent of any other doof;or removable cover.

tal cover plate intended to be opened for inspection purposes shall not excee
7 kg (60 pounds) in weight uhless it is equipped with lifting means or hinges.

enclosure shall be constructed so that any hinged door intended for
brvicing or maintenance of internal components while energized is able to
D degrees from_the)closed position. Doors that are readily removable or hing
ly with this requirement.

8.1.6 Flanggs for metallic enclosures

8.1.6.1

8.1.6.2

mply with the
M (12 inches)

B use of a tool
Hoor over one

hcting the live

d 1.12 m? (12

examination,
be opened a
jed at the top

eference Item

Flanies fof metallic enclosures shall comply with the requirements for flanges in R

No. 2 in Annex&

If a barrier is located behind the flanged opening as shown in Figure 6, and if there are no live

parts in the open area, and if the construction complies with 8.2.1.3.1 — 8.2.1.3.2, clearances between

flanges shall b

e 6.4 mm (1/4 inch) maximum.

8.1.6.3 Hinged or unhinged covers secured with screws may be constructed as shown in Figure 7.

8.1.7 Fastenings

8.1.7.1

A removable front panel or trim shall be secured by at least four fastenings. There shall be at

least one fastening located not more than 152 mm (6 inches) from each of the four corners, and fastenings

shall be space

d not more than 610 mm (24 inches) apart along any vertical side.
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8.1.7.11

when any of the following conditions are met.

Any front panel or cover may be fastened by a single screw in each of the two opposite sides,

Note: The screws need not be at the center of the sides if the construction is such as to hold the front panel or cover against

the adja

cent flange of the section.

a) having dimensions not exceeding 152 mm (6 inches) high by 508 mm (20 inches) wide; or

b) flanged on all four sides and having dimensions not exceeding 220 mm (9 inches) high by 508

mm (2

0 inches) wide, or 152 mm (6 inches) wide by 914 mm (36 inches); or

c) flanged on all four sides 12.7 mm (1/2 inch) minimum, one side not more than 220 mm (9
inches), and having an area not exceeding 139 000 mm? (215 inches?). A removable panel more

than 6
fasten
frome

8.1.7.1.2 Th
fastenings. F|
fastening.

8.1.7.1.3 TH
requirements

10 mm (24 inches) long on any side that is flanged 12./ mm (1/2 inch) mini

ach of the four corners if the fastenings are not less than 6.4 mm (1/4 ineh)in d

e cover over a meter socket for an individual meter may be secured to the as|
br these meter socket covers, a latch or overlapping flange, shall be co

e cover over a meter socket may be fastened by-any of the methods pe
in Reference Item No. 20 in Annex B.

um may have

ngs spaced not more than 914 mm (36 inches) apart and not more than 2564-mm (10 inches)

iameter.

sembly by two
hsidered as a

rmitted by the

8.1.7.2 Fastening screws or the screws of clamps or hingés-shall not be less than 4.0 mm (5/32 inch) in

diameter (No
(3/16 inch) in

8.1.7.3 Fastenings may be omitted along the vertical side of a panel that is adjacent to a

8 screw size) for a panel 2323 cm? (360.jriches?) or less in area and not les
Hiameter (No. 10 screw size) for a larger,frent panel or cover.

the like, if the jpanel is supported at all four corhers and if the panel is either:
a) flanped the full length of both_the-longer sides; or
b) flanged the full length of one of the longer sides, with the unflanged side sec
switchpoard member.

8.1.8 Latches

8.1.8.1 Each door.shall be provided with a positive latch or a captive screw. A captive

operable by hiand, orby a conventional tool. A captive screw may be the simple 1/4 or 1/2 tu
type. Where the hinged construction is not necessary under these requirements, a non;

5 than 4.8 mm

banelboard, or

ired to a rigid

screw shall be
'n or multi-turn

captive screw

fastening is permitted to be used.

8.1.8.2 A door more than 1.22 m (48 inches) long on the hinged side shall be fastened at two or more

latch points.

8.1.8.3 A knob, door handle, or a captive screw or other fastening shall be provided for opening a door.

8.1.9 Mounting

8.1.91
provided with

means for mounting.

A switchboard section or enclosure other than the floor supported or freestanding shall be
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8.1.10 Bases and supports — insulating material

8.1.10.1

Insulation material in contact with live parts shall have the minimum values specified in Table 5.

Molded thermoplastic bases and supports shall be subjected to the Mold Stress Relief test in 9.2.8.

8.1.10.2 An insulation material having values below those contained in Table 5 may be accepted based
on acceptable end-product performance tests, as outlined in Reference Iltem No. 3 in Annex B.

Note No.

1: This requirement does not apply in Canada.

Note No. 2: Reference Item 3 in Annex B contains guidance in selecting and performing such tests to evaluate material

weaknes
8.1.11 Servi

81111 As
overcurrent pr
multiple-disco

a) Sing
condud
device

(b)(1).

b) Mu
ungrou
than si
6.2.2.1

Note: A
to be p
Switchbd
sources
source o

8.1.11.1.1 In|
power monito
disconnecting
disconnecting

Ses.

ceequipmentuse (notfor Camada)

vitchboard section or interior marked for service equipment use shall be-prov
ptection and disconnecting means for all incoming conductors. Both, single-d
nect constructional approaches are covered by the Standard.

le Disconnect Construction — In this construction, disconnéection of all ung

Switchboards using this construction shall be marked as required by 6.2.2.1(3

tiple-Disconnect Construction — This construction requires that disconr
nhded load conductors from the source of supply"be achievable by the operatia
k operating handles. Switchboards using.this construction shall be marked g
(a)(2) or 6.2.2.1(b)(2).

witchboard section or interior intended for use with multiple sources of supply and marked "Serv
ovided with a means to disconnect,l@ad conductors from all sources of supply terminated
ard assemblies intended for use with muttiple sources may be provided with nonservice-rated sec]
may terminate in nonservice sectiohs without a means to disconnect load conductors from the

supply.
determining the allowable number of disconnects, a device used solely for

means, including a ground-fault protection system, shall not be conside
means. Thisprovision is only applicable to those disconnects that provide

ded with both
sconnect and

rounded load

tors from the source of supply shall be achievable by _the operation of one disconnect

)(1) or 6.2.2.1

ection of all
n of not more
s required by

ce Equipment” is
in that section.
ions. Nonservice
nonservice rated

disconnecting

ing equipment,.surge-protective devices, or the control circuit of power opgrable service

ed a service
control to the

equipment identified ~above which are installed as part of the switchboard by the| switchboard
manufacturer.
8.1.11.2 In la—group—of-sections—having—a—main—switch—or—circuitbreaker—only-the—main section/

compartment shall be marked for service equipment use.

8.1.11.3 A switchboard interior or a section marked for service equipment use shall be provided with a
grounding electrode conductor terminal, and, if a neutral is provided, means for disconnecting the neutral
service conductors, and, if rated for alternating current, a main bonding jumper.

8.1.11.4 In a multi-section switchboard, only one section need contain a main bonding jumper and a
grounding electrode conductor terminal. The main bonding jumper and the grounding electrode conductor
terminal need not be located in a section marked for service equipment use.

8.1.11.5 In a multi-section switchboard, means for disconnecting the neutral from the service conductors
may be located in only one section if it disconnects all the outgoing neutral conductors in all the sections
from the service conductors. The neutral disconnecting means need not be located in a section marked for
service equipment use.
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