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SUMMARY OF TOPICS

This revision of ANSI/UL 845 dated February 28, 2025 includes the following changes in
requirements:

— Addition of Class CF; 9.3.6, 9.15.4.2, Annex C, and Annex D

— Calibration Performance; 8.3.2

— Contactor Overload Protection; 8.3.8

— Trip-out Performance of Circuit Breakers; 8.3.17.1.1, 8.3.17.1.2, and'8.3.17.1.3

— Correction in Conversion of HP to kW; Table 15, Table 16

— Shoit-time and Short-circuit Current Ratings of Motor Control Center Units; 54.1 (title),
5.4.1.4, 5.4.4.1, 5.4.4.2, Table 3, Table 45, 6.3.11A, 6.3.11B,,8.3.10A, 8.3.15A, 8.3.16A, Clause
9.10A,|Clause 9.11A, Clause 9.15A, and Clause 9.16A

— Shoit Circuit Test Performance; 8.3.12 - 8.3.17;,8.3.22, 8.3.23, 9.12, 9.12.1.2, 9.112.3.8,
Clausé¢s 9.13-9.17, 9.16.1, Clauses 9.23 and*9:24

Text that has peen changed in any manner or impacted by ULSE's electronic publishing system is marked
with a verticallline in the margin.

The new and|revised requirements aresubstantially in accordance with Proposal(s) on thig subject dated
August 9, 2024 and December 6, 2024.

All rights reserved. No part 6f)this publication may be reproduced, stored in a retrieyal system, or
transmitted i any form by‘any means, electronic, mechanical photocopying, recording| or otherwise
without prior germission of ULSE Inc. (ULSE).

ULSE providgs this_Standard "as is" without warranty of any kind, either expressed or implied, including
but not limited to,\the implied warranties of merchantability or fitness for any purpose.

In no event will ULSE be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if ULSE or an authorized ULSE representative has been advised of the
possibility of such damage. In no event shall ULSE's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold ULSE
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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Commitment for Amendments

This standard is issued jointly by the Association of Standardization and Certification (ANCE), the
Canadian Standards Association (operating as “CSA Group”), and ULSE Inc. (ULSE). Comments or
proposals for revisions on any part of the standard may be submitted to ANCE, CSA Group, or ULSE at
anytime. Revisions to this standard will be made only after processing according to the standards
development procedures of ANCE, CSA Group, and ULSE. CSA Group and ULSE will issue revisions
to this standard by means of a new edition or revised or additional pages bearing their date of issue.
ANCE will incorporate the same revisions into a new edition of the standard bearing the same date of
issue as the CSA Group and ULSE pages.
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Preface

This is the harmonized ANCE, CSA Group, and ULSE standard for Motor Control Centers. It is the third
edition of NMX-J-353-ANCE, the second edition of CSA C22.2 No. 254, and the sixth edition of UL 845.
This edition of NMX-J-353-ANCE/CSA C22.2 No. 254/UL 845 supersedes the previous edition published
on August 31, 2005. This harmonized standard has been jointly revised on February 28, 2025. For this
purpose, CSA Group and ULSE are issuing revision pages dated February 28, 2025, and ANCE is issuing
a new edition dated February 28, 2025.

This harmonized standard was prepared by the Association of Standardization and Certification (ANCE),
the CSA Group, and ULSE. The efforts and support of the Technical Harmonization Subcommittee 17D —
Motor Control Centers on the Harmonization of Electrotechnical Standards of the Nations of the Americas
(CANENA) arg gratefully acknowledged.

This standarg
standard.

is considered suitable for use for conformity assessment within the stated scope of the

strial from the
NCE, with the

The present Mexican Standard was developed by the CT CDI Control y_Distribucion Indy
Comite de N¢rmalizacion de la Asociacion de Normalizacion y Certificacion, A.C., CONA
collaboration pf the motor control centers manufactures and users.

This standard
of the CSA T
Requirements
This standarg
National Stan

was reviewed by the CSA Integrated Committee on Industrial Control, under
echnical Committee on Industrial Products andi\the CSA Strategic Steering
for Electrical Safety, and has been formally ‘approved by the CSA Technig
has been developed in compliance withStandards Council of Canada re
Hards of Canada. It has been published.as a National Standard of Canada by (

Application of Standard

Where refere
considered a

Note: Although t
responsibility of t

Level of harn

This standard

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

he intended primary appli¢ation of this standard is stated in its scope, it is important to note t
he users of the standard.to judge its suitability for their particular purpose.

honization

is published as an identical standard for ANCE, CSA Group, and ULSE.

the jurisdiction
Committee on
al Committee.
quirements for
CSA Group.

mber is to be

hat it remains the

An identical

standard IS a Standard that IS eXaclly tThe same In techniCal content exce

t for national

differences resulting from conflicts in codes and governmental regulations. 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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Motor Control Centers

1 Scope
1.1

1.1.1

Products covered

This standard applies to motor control centers to be used in accordance with the U.S. National

Electrical Code, ANSI/NFPA 70, CSA C22.1, Canadian Electrical Code, Part 1, and the Mexican Electrical
Installations (Utility), NOM-001-SEDE.

1.1.2 Thes
currents not

1.1.3 Thiss
not more than

1.1.4 Requi
1.2 Producf
These require
power circuitg

manually or a
protective de

el‘—l—l_l_l_l_t—l_h—v_ﬁrequlremen S COVEr motor control centers for use on circuits having avaia
ore than 200 000 A rms symmetrical or 200 000 A dc.

andard applies to single- and three-phase 50 and 60 Hz and dc moter contro,
1000 V ac or dc.

ements for fire pump controllers are as provided in Annex C,\item 11.
s not covered

ments do not cover switchboards or panelboards.intended for the control of el
, hor do they cover an individual unit for this“purpose. Such units, however,
Ltomatically operated switches, branch-cireuit or service-circuit circuit-breaker|
ices, or the like may be used within a mator control center.

1.3 Equipment

1.3.1 A mot
following:

a) full-

b) full-

br control center can contain; but is not limited to, any combination of equipme

voltage reversing or.nen-reversing combination motor control units;

voltage multispeed combination motor control units;

c) redyced-voltage-part-winding, wye-delta or auto-transformer combination motor cg

d) soli
protec]

d-state~industrial controllers, such as adjustable-speed drives, programmal
liverelays, and the like;

le short-circuit

centers rated

ectric light and
that consist of
5, overcurrent-

nt such as the

ntrol units;

le controllers,

e) lighting or distribution panelboards;

f) feeder-tap units;

g) incoming-line equipment, such as main lugs, fusible switch, isolation switch, or circuit-breaker;

h) control or lighting transformers;

i) special equipment assemblies;

j) combination contactor units.

1.3.2 The foregoing equipment can contain, but is not limited to, such items as pushbuttons, selector
switches, indicating lights, control transformers, control circuit fuses, and auxiliary devices incorporated as

an integral pa

Copyright Underwriters Laboratories Inc.
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1.4 Units of measurement

The first values given are S| (metric) units. Alternate measurements shown in parentheses are US
customary units, which sometimes are not strict conversions.

2 Normative references

The normative references listed in Annex C contain provisions which, through reference in this text,
constitute provisions of this standard. Any undated reference to a code or standard appearing in the
requirements of this standard shall be interpreted as referring to the edition of that code or standard and all
published changes up to the time when this standard was approved.

In Canada, geperal requirements are as indicated in Annex C, item 16.

3 Definitions
3.1

For the purposes of this standard, the following apply.

transformers,
ions devices,

devices — types of devices such as indicating meters (instruments), current
5, control relays, timers, protective relays or protective devices, communica

3.2 auxiliary
control device
etc.

line terminals
trical A.

3.3 availabl¢ short-circuit current — the short-circuit current available at the equipment

plus any moto
3.4 bus, hori

3.5 bus, ver
This bus may

3.6 Class | jhotor control centers ~-mechanical groupings of combination motor control

tap units, othe
3.7 Class Il
furnished eleq
system diagra

3.8 combina

contribution. The available ac short-circuit current is expressed in rms symme
rontal — a bus that extends through a motor control center section.

tical — a bus that serves the units in a section and that originates from the h
be replaced by insulated wiring.

[ units, and electrical'devices arranged in an assembly. (See Annex H).

motor control_centers — a Class | motor control center provided with
trical interlocking and wiring between units, as specifically described in g
ms suppliedby the user. (See Annex H).

tion_controller unit — a control unit containing a magnetic or solid-state cor

orizontal bus.

units, feeder-

manufacturer-
verall control

troller and an

rable disconnecting means_and _overcurrent protection. The controller ma

or may not

externally ops
contain motor

overload protection.

3.9 combination motor control unit — a control unit that contains components that perform the
following functions: externally operable circuit-disconnecting means, motor branch-circuit overcurrent
protection, motor overload protection, and motor control.

NOTE Two sets of externally operable circuit-disconnecting means, each with branch-circuit overcurrent protection and motor
controller, may be mounted in a single compartment to form a dual unit.

3.10 dummy fuse — a current-carrying part made of copper and 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.

Copyright Underwriters Laboratories Inc.
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3.11 feeder-tap unit — a unit that includes an externally operable circuit-disconnecting means and
branch-circuit overcurrent protection, principally used for non-motor loads.

NOTE Two sets of externally operable circuit means, each with branch-circuit overcurrent protection, may be mounted in a single
compartment to form a dual unit.

3.12 incoming supply conductor — a conductor installed to provide power to the equipment.

3.13 main bonding jumper — the connection between the grounded circuit conductor and the
equipment grounding conductor at the service.

3.14 motor control center — a floor-mounted assembly of one or more enclosed vertical sections
typically havifhg a horizontal common power bus and principally containing combination] motor control
units.

NOTE Usually, Units are mounted one above the other in the vertical sections. The sections normally incorporpte vertical buses
connected to thejcommon power bus, thus extending the common power supply to the individual unitsxPower may|be supplied to the
individual units by bus bar connections, by stab connections, or by suitable wiring.

3.15 motor|control center section — the vertical enclosure and assembly that is prejented by the
structural framework from being physically separated into smaller parts and is intended to receive
individual combination motor control units. The function of the vertical section is to support the horizontal
and vertical byses, units, covers, and doors when the doors are not mounted directly to the ynit.

3.16 service equipment — the necessary equipment, usually consisting of a circuit-brepker or switch
and fuses, and their accessories, located near the point of entrance of supply conductors tp a building or
other structurg, or an otherwise defined area, and intended to constitute the main control{and means of
cut-off of the gupply.

3.17 system bonding jumper — the connection between the grounded circuit condpctor and the
equipment grpunding conductor at a separately derived system.

3.18 Type A wiring — user (field) load and control wiring connected directly to device terminals internal
to the unit (Sge Annex H.)

3.19 Type B wiring — usér (field) control wiring connected to unit terminal blocks; the field load wiring is
connected either to powerterminal blocks or directly to the device terminals. Terminal blocks are internal
or adjacent to|the unit. (See Annex H.)

3.20 Type G wiring — user (field) control wiring connected to master terminal blocks; the field load wiring
is connected either 1o master power terminal blocks or directly fo the device terminals. Master terminal
blocks are mounted at the top or bottom of the vertical sections that contain combination motor-control
units or control assemblies. (See Annex H.)

4 Application information and components
4.1 Recommended classifications and application information are given in Annex H.
4.2 Components

4.2.1 A component of a product covered by this standard shall comply with the requirements for that
component. See Annex D for a list of standards covering components generally used in the products
covered by this standard. A component shall comply with the ANCE, CSA, or UL standards as appropriate
for the country where the product is to be used.
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4.2.2 A component shall be used in accordance with its rating established for the intended conditions of
use except as otherwise permitted in this standard.

5 Characteristics
5.1 General

5.1.1 A motor control center section shall be rated as follows:
a) voltage (Volt, V, Vac, Vdc);

b) phase (9, phase);

c) freqll|ency (Hz, hertz);
d) horizontal and vertical power bus ampacity (A, ampere), including neutral.bus'when supplied;
e) bus ghort-circuit current ratings (A rms sym, or A dc V max).
5.1.2 A motgr control center unit shall be rated as follows:
a) voltgge (Volt, V, Vac, Vdc);
b) phase (9, phase);
c) frequency (Hz, hertz);
d) load|(hp, A, ampere, kW, kVA, kvar). In Mexi¢o, kW is required for motor loads;

€) unit short-circuit current ratings (A rms sym or A dc — V max).
5.2 Voltage fratings

The voltage rgting of a motor control°center shall not be more than 1000 V ac or dc. Commpn ratings are
shown in Tabl¢ 1.

5.3 Current

5.3.1 Incoming rating

5.3.1.1 A mdtor control center shall be assigned an incoming rating for current that shall not exceed the
ampacity of the horizontal bus.

5.3.1.2 In Mexico and the United States, the supply rating of equipment that is marked to indicate it is
suitable for use as service equipment, has provision for 2 watt-hour meters without provision for current
transformers, and is provided with two main disconnects shall not be less than 50 % of the sum of the
continuous ampere range of the assembled meter positions. (See Annex G.)

In Canada, this is not permitted.
5.3.2 Horizontal bus rating

The horizontal common power bus shall have a continuous-current rating of 600 A or higher. Preferred
ratings are 800, 1 000, 1 200, 1 600, or 2 000 A.

Copyright Underwriters Laboratories Inc.
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5.3.3 Vertical bus

A vertical bus

shall have a minimum continuous-current rating of 300 A.

5.4 Short-circuit

5.41

5.4.1.1

Short-circuit and short-time current withstand ratings of motor control center units

Each unit of a motor control center containing a short-circuit protective device shall be assigned a

short-circuit current rating. Except for units containing only control-circuit components, the rating shall be
the applicable rating from Table 2.

541.2 EaclL unit of a motor control center containing only control-circuit components shall

short-circuit ¢
not exceeding

54.1.3 A urn
power bus (W
current rating
does not affeq

5414 Am
be assigned
applicable rat
not be greate

Lrrent rating not greater than the interrupting rating of the short-circuit protect
100 kA.

it not containing any short-circuit protective device shall not bé-connected
ith the exception of lightning and surge arresters) and shall hot be assigned
which shall be indicated as "NA.” Absence of a short-circuit current rating

t the short-circuit current rating of the motor control center:

hin or feeder unit containing a low-voltage power. Cifcuit breaker, or a main lug
a short-time current rating if tested in accordance with 9.15A. The rating
ng from Table 3 and the duration shall be one*of the values from Table 45. T
than the short time current rating or duration of the low-voltage power circuit b

5.4.2 Comblination motor control units

A combinatio
rating greater

For combinat
not be greatq
protective de

h motor control unit, for othen_than variable speed drives, may have a short
than the short-circuit current-rating of any individual component if evaluated by

r than the interrupting rating of the short-circuit protective device. When th
ice is an instantaneous-trip circuit breaker, it shall be evaluated by design testg

5.4.3 Separptely derived systems

Motor contro

center short-circuit current ratings are not affected by units connected tg

be assigned a
ve device, but

directly to the
a short-circuit
bn such a unit

only unit may
shall be the

he rating shall

reaker.

Lcircuit current
design tests.

on motor control units containing variable speed drives the short circuit currgnt rating shall

e short-circuit

D.

a separately

n'in’ a motor control center. The short-circuit current rating for such a unit shall

derived syste

greater than the short-circuit current capacity of the separately derived system.

5.4.4 Rating of bus structure

5441
current rating.

The rating shall be the applicable rating from Table 3.

be equal to or

The bus structure (horizontal and vertical bus) of a motor control center shall have a short-circuit

5.4.4.2 The bus structure (horizontal and vertical bus) of a motor control center may additionally have a
short-time current rating if tested in accordance with 8.3.10A. The current shall be the applicable rating
from Table 3 and the duration shall be one of the values from Table 45.
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6 Markings and product information

6.1 Identification

The following information shall be given by the manufacturer for both sections and units, where applicable:

a) manufacturer's name or trademark. If a manufacturer produces or assembles motor control
centers at more than one factory, the factory location shall be identified. Factory identification may
be in coded form; and

b) type

6.2 Product

6.2.1

6.2.2

Copyright Underwriters Laboratories Inc.

The fol
a) elec
b) encl

c) term

The fol
a) elec

b) tech

C) serv

designation, serial number, or equivalent.

information

owing information shall be given by the manufacturer for sections:
rical ratings (see Clause 5.1);

bsure type;

nation and wiring information, as follows:

1) tightening torque for field-installed conductors ‘(pound-inches, Ib-in, or N-r
N-m is required as a minimum;

2) required temperature rating for field installed power conductors (°C);

3) material requirements for conductorsi(Cu, Al, Cu-Al, Al-Cu).

owing information shall be given(by the manufacturer for units:
rical ratings (see Clause 5.4.2);

hical information, as follows:

1) wiring diagrams._or tables;

2) current element tables for overload relays, where applicable;

3) instantaneous-trip circuit-breaker setting information, where applicable.

n). In Mexico,

ce disconnect (see Annex G);

d) if applicable, suitability for use as service entrance equipment (see Annex G);

e) termination and wiring information, as follows:

1) tightening torque for field-installed power conductors (pound-inches, Ib-in, or N-m). In

Mexico, N-m is required as a minimum;
2) required temperature rating for field-installed conductors (°C);

3) material requirements for conductors (Cu, Al, Cu-Al, Al-Cu).
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6.3 Marking

6.3.1 All markings shall be in the appropriate language (or symbols as noted in this standard), as
necessary, for the country in which the motor control center will be installed (Spanish for Mexico, and
English for Canada and the United States.). A manufacturer may choose to utilize multiple languages on a
motor control center. See Annex B for translations of some markings that are also required to be in French
if installed in Canada.

6.3.2 Markings shall be located as specified in Table 7, Table 8, and Table 9.

6.3.3 A required marking shall comply with the permanence of marking requirements of Annex C, item 3.

6.3.4 The manufacturer's name or trademark and the type designation, serial number,<r|equivalent, as
described in ¢lause 6.1, shall be marked on the equipment.

6.3.5 Applichble characteristics as described in Clause 6.2 shall be marked on\the equipment and shall
be easily legilble and plainly visible after installation. The characteristic markingZmay be om|tted under the
following condlitions:

a) If the tightening torque for a field-wiring terminal is provided ofi‘a component in a \jisible location,
the mqtor control center unit need not be marked.

b) Teghnical information (see Clause 6.2.2) provided\in* a pocket need not be marked on the
equiprpent.

6.3.6 Motor [control center sections not containing bus‘shall have the electrical ratings marked “N/A”.

6.3.7 Motor|control center units not containing\short-circuit protective devices shall be marked with a
short-circuit cprrent rating “N/A”, in accordaneé with Clause 5.4.1.

6.3.8 The sport-circuit current rating-'of @ motor control center section shall be an intggral part of a
marking contgining the manufacturer's'name or other required marking.

6.3.9 A motor control center.section shall be marked

“Shorttcircuit currentrating A rms symmetrical, V maximum. Do not install ¢n circuits with
available short-gircuit currents higher than the lowest short-circuit current rating of any installed
unit" of the equivalent.

If the short-citcuit current rating of a motor control center section is dependent upon the uge of a specific
overcurrent-protective device ahead of the center, the section shall be marked

“When used with ampere maximum Class fuses (type circuit-breaker), this motor
control center section is acceptable for use on a circuit capable of delivering not more than A
rms symmetrical, V maximum.”

An individual section need not be marked with the short-circuit current rating provided that the section is
part of a motor control center line-up having an unspliced, common main bus and that one of the sections
is marked as required above.

*For dc rated assemblies, replace “rms symmetrical” with “DC”.

6.3.10 A motor control center unit shall be marked

Copyright Underwriters Laboratories Inc.
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"Unit short-circuit current rating
with___ ", or the equivalent.

A rms symmetrical’, V maximum, when equipped

The information that shall be provided in the third blank is the class and ampere rating of fuse or the
manufacturer’s name and type designation of the circuit-breaker, whichever is applicable.

If the short-circuit current rating of a motor control center unit is dependent upon the use of a specific
protective device ahead of the unit, the motor control center unit shall be marked

"When used with ampere maximum Class fuses (type circuit-breaker), this motor
control center unit is acceptable for use on a circuit capable of delivering not more than _ Arms

symmetrical’

V maximum", or the equivalent.

" For dc rated ass

6.3.11 Technical information [see Clause 6.2.2 b)] for individual units shall be
a) secyred to each unit in a plainly visible location;
b) secyred to the inside of the unit door; or
c) provided at a single location on or in the motor controhCenter in a pocket exp
purposg and the individual units shall have a marking secured at a plainly visible loca
proper|diagram, current element table, and electricakrating information numbers, ar
the locdtion.

6.3.11A A m¢tor control center section provided with\a short-time current rating shall be ma

“Short-time current rating ___ A rms.symmetrical, V maximum, secong

When protects
breaker shall
equivalent. Th
other required

An individual s

bmblies, replace “rms symmetrical” with “DC”.

be coordinated with the”short-time current rating of the motor control sg
is marking shall be_an integral part of a marking containing the manufactu
marking.

ection needinot be marked with the short-time current rating provided that the

of a motor co

marked as re

trol center line-up having an unspliced common main bus and that one of t
uired.above.

ressly for this
tion giving the
d referencing

rked:

d by a circuit breaker with~a short-time trip response, the short-time responsg of the circuit

bction" or the
rer's name or

section is part
he sections is

6.3.11B A motor control center main or feeder unit with a low-voltage power circuit breaker or a main lug
only unit tested in accordance with 9.15A may be marked:

"Unit short-time current rating A rms symmetrical*, _ V maximum, seconds ", or the

equivalent.

NOTE For dc rated assemblies, replace “rms symmetrical” with “DC”.

6.3.12 Marki

6.3.12.1

ng for service equipment

as follows (see Annex G):

Copyright Underwriters Laboratories Inc.

In Canada, if a motor control center is intended for use as service equipment, it shall be marked


https://ulnorm.com/api/?name=UL 845 2025.pdf

FEBRUARY 28, 2025

NMX-J-353-ANCE-2021 ¢ CSA C22.2 No. 254:21 ¢ UL 845

17

“Suitable for use as service equipment.”

6.3.12.2
equipment, th

e following applies (see Annex G):

a) In the case of an insulated neutral, it shall be marked with the following:

“Suitable for use as service equipment.”

b) In the case of a factory-bonded neutral, it shall be marked with the following:

6.3.13 With
and front-mo\
units.

6.3.14
use as servic
be provided it
shall be provi
apply them n4

In Canada, th

6.3.15
service-disco
adjacent to th

6.3.16 A mg
Clause 8.2.21

6.3.17
a solidly grou

a) "Su
b) "Su

In Canada, th

In México and the United States, if a motor control center section or ‘unit is marke

If a motor control center section or unit is marked™"Suitable only for use as service

In Mgxico and the United States, a motor control section or unit rated 3-phase, 4-w

“Suitable only for use as service equipment.”

In Mexico and the United States, if a motor control center is intended for use as service

nted units shall be marked to indicate the C, B, A phase arrangement for the

b equipment”, instructions for installing the bonding means specified in Clause
the installation method is not apparent. (See Annex G.) The’marking "Servi
Hed in the form of pressure-sensitive labels in an envelope] or on a card, with
ar the disconnect handles when the equipment is used‘as service equipment.

s requirement is not permitted.

necting device for ungrounded conductors shall be marked "Service disc
b switch or circuit-breaker handle. (Sg€é Annex G.)

tor control center section or, unit not provided with ground-fault protection
.7 shall be marked for the use specified in Clauses 6.3.17 and 6.3.18.

nded neutral shall.be:marked as follows (see Annex G):
table only foruse as service equipment when supplying a continuous industria

table for-use as service equipment only if supplying a continuous industrial prg

s requirement is not permitted.

reference to Clause 8.2.9.4, vertical bus bars that are common for both rear-r|nounted units,

rear-mounted

d “Suitable for
8.2.33.2 shall
ce disconnect”
instructions to

equipment”, a

onnect" on or

as covered in

ire and having

process"; or

cess."

6.3.18

In Mexico and the United States, a motor control center section or unit that is marked "Suitable

only for use as service equipment" or "Suitable for use as service equipment" and that is not provided with
ground-fault protection, or that is marked as described in Clause 8.2.21.7 c), shall be marked for

a) supplying a fire pump;

b) an alternate source for legally required standby service;

c) a 3-phase, 4-wire system that is a wye-connected service and that is not solidly grounded but
impedance grounded (see Annex G) ; or

d) use as the disconnecting means for a separate building or a structure on the property where
ground-fault protection is provided at the service entrance.

In Canada, this requirement is not permitted.
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6.3.19 Ground fault signalling for service entrance

6.3.20

In Mexico and the United States, a motor control center section or unit fed by an alternate source

that has ground-fault protection with only an audible or visual signal as covered in Clause 8.2.21.11 shall

be marked as specified in Clause 6.3.18 (see Annex G).
In Canada, this requirement is not permitted.

6.3.21 If a service equipment unit is supplied by a 3-phase, 4-wire system that is not solidly

grounded (an

impedance grounded wye-connected system) and has ground-fault protection with only an audible or

visual signal, it shall be marked as specified in Clause 6.3.18 (see Annex G).

6.3.22 The markings specified in Clause 6.3.12 shall be plainly visible after installation Wit
the opening of a door or cover. Other markings shall not be located within 3.0 mm (0-42.in
markings unleps the above markings are in a contrasting colour or located in a distinctly s¢
12.7 mm (0.5 in) of the markings required in Clause 6.3.16 shall beof less heg

6.3.23 A mofor control center section or unit that has had the neutral bonded.at the factory
removable bonding means shall be marked, “Bonded neutral — mustnot be disconnect
testing” (see Annex G).

6.3.24 If the motor control center section or unit is so equipped;dhe main bonding jumper,
electrode conductor terminal, and the neutral disconnect link shall each be respectively ider
by a marking gr tag located on or adjacent to the part (see Annéx G).

6.3.25 The
for use at the

rrent element table referenced in Clause 6.2.2 b) 2) shall include a current
aximum rating of the motor control-unit.

6.3.26 The ¢
overload relay
one size of stz

urrent element table referencedvin Clause 6.2.2 b) 2) shall not include a curre
that is not intended to be used with the associated controller. A table may co
rter or may cover the us€ of one, two, or three overload relays or heater elem
that the table|is clearly marked to indicate the limits of its use. A resistance- or autotra
controller, a cpmbination-starter_unit, or a similar device intended for limited horsepower

provided with & table covering-the’elements furnished as if the limiting feature were not prese

6.3.27 In Capada, the following marking requirement for utility compartments shall apply. A
center compaitment for electrical utility supply authority use shall be marked

“COMHARTMENT FOR ELECTRICAL SUPPLY AUTHORITY USE ONLY.”

hout requiring
of the above
parated area.
ight.

by means of a
bd except for

the grounding
tified as such

Blement rated

nt element or
ber more than
ents, provided
nsformer-type
ating may be
nt.

motor control

In Mexico and the United States, this requirement does not apply (see Annex G).

6.3.28 The word “terminal” as used in Clauses 6.3.29 to 6.3.31, 6.3.41, and 6.3.42 signifies any terminal
of the motor control center, as well as any terminal in any component unit, such as a circuit-breaker,
switch, and the like, that is installed or intended to be installed in the motor control center and to which
power conductors are connected in the field. The motor control center shall be marked in accordance with
Clause 6.3.29, 6.3.30 or 6.3.31, whichever applies.

6.3.29 With regard to Clause 6.3.28, if, because of wiring space or other factors, no terminal of the motor
control center is acceptable for use with aluminum conductors, the motor control center shall be marked
“Use Copper/Cu Wire Only” or equivalent.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 845 2025.pdf

FEBRUARY 28, 2025

NMX-J-353-ANCE-2021 ¢ CSA C22.2 No. 254:21 ¢ UL 845

19

6.3.30

If the wiring space and other factors are such that all terminals of the motor control center are

acceptable for use with aluminum conductors as well as with copper conductors the motor control center
shall be marked

“‘USE COPPER OR ALUMINUM WIRE” or “CU — AL” or equivalent.

6.3.31

If the wiring space and other factors are such that some terminals of the motor control center are

acceptable for use with aluminum as well as copper conductors, while the remainder or the terminals are
acceptable for use with copper conductors only, the motor control center shall be marked

“‘USE COPPER WIRE ONLY EXCEPT AT TERMINALS

” or equivalent.

The marking 3

6.3.32 Mark
visible after th

6.3.33 Moto
75 °C only) of
wiring terming

6.3.34 Whe
be permanen
location readi

“Field
condu
75/90

Note: See also R

6.3.35 Asrs
identified by 4
number and s

6.3.36 Equipment shall be. marked to show the range of values or the nominal value of tig

to be applied

When the ling

L TN | [ | YA n H [ D—t) n PO D 4 o) 1 H H
rairvicdily TUTTIUly ic ITrnniais tidt dic dLLTCULAUIT TUT UST WILTT AatUutTimmriartT vl

ng provided in accordance with Clause 6.3.29, 6.3.30, or 6.3.31 shall/he reagq
e installation with the cover or trim removed.

I control centers shall be marked to indicate the temperature rating (60 °C onl
the field-installed conductors for which the equipment has been investigated (
I is only intended for the connection of a control circuit conductor.

e required by Clause 8.2.17.3, the motor control center incoming supply secti
ly marked with the allowable ampacity of the field-installed incoming supply ¢
y visible prior to wiring, with the following or equivalent wording:

installed incoming supply conductors smay use 75/90 °C ampacity ratin
>C ”
Lile 4-006 of the Canadian Electrical Code, Part I, and Article 110.14(C) in the.

quired in Clauses 8.2.16.8'and 8.2.29.3.2, the maximum conductor sizes allo
prominent marking,such as a wiring diagram, in the motor control center tha
ize of wires for whiCh-the construction is intended.

o the clamping screws of all terminal connectors for field wiring.

terminal torque value is above normal levels as permitted in Clause 9.10.8.

e.

ily and clearly

y, 60/75 °C, or
nless the field

ons/units shall
bnductors, in a

ps.” and “Les

Cteurs d’alimentation entrants installés:sur site peuvent utiliser une intensit¢ nominale de

wable shall be
t will state the

htening torque

3, the marking

shall be Ioca‘ed adjacent to the terminals and shall specify the minimum value of torqueF that shall be

applied to the Terminal screws.

6.3.37 Limited energy circuit field-wiring

6.3.38 As allowed by Clause 8.2.15.2 a), circuits that are intended to be supplied from a Class 1 extra-

low-voltage, low-energy power source shall be identified "Input V, A Class 1 Only", or the
equivalent. Class 1 supplies conforming to the requirements of Annex C, item 13, shall be permitted to be
identified "Output vV, A, Class 1."

6.3.39 As allowed by Clause 8.2.15.2 b), circuits that are intended to be supplied from a Class 2 extra-
low-voltage, low-energy power source shall be identified "Input _ V, A Class 2,” or the equivalent.
Class 2 supplies conforming to the requirements of Annex C, item 14, shall be permitted to be identified
"Output__ V, A, Class 2."
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6.3.40 The identification noted in Clauses 6.3.38 and 6.3.39 shall be given in an instruction sheet, in
drawings, or by marking the termination point as a Class 1 or Class 2 circuit.

6.3.41 Where leads, wire-binding screws, or pressure wire connectors are not provided on the
equipment as shipped, the equipment shall be marked stating which pressure wire connector or
component terminal kits are acceptable for use with the equipment. A terminal kit shall carry an identifying
marking, an identification of wire size, and the manufacturer's name or trademark.

6.3.42 Where special terminals such as crimped lugs are provided, they are sometimes included in the
equipment at the factory. Instructions including reference to necessary tools to effect proper connection of

the conductor

shall be provided.

6.3.43 With

control center]
branch) are sg
the front of the
wiring diagran

6.344 Inan

reference to Clause 8.2.21.5 or 8.2.21.6, if ground-fault protection is provid
section or unit, markings shall be provided to indicate which circuits! (M3
protected. If a marking on the ground fault sensing or relaying equipment’is n
motor control center with the motor control center cover removed, diseparate
or in another suitable location, shall be provided (see Annex G).

notor control center section or unit with ground-fault protection, that part of th

which is for load terminations shall be marked with the hazard signal word or symbol (e.g., "

"DANGER") a

"RISK OF |
THESE ¢

The marking s
In Canada, thi

6.3.45 With

control circuit
connection for
for external so

6.3.46 The

“CLOSED-ON
shall be open
“CLOSED-ON

nd with the following or equivalent wording:

FIRE AND ELECTRIC SHOCK — DO NOT CONNECT GROUNDING CONDUC
DR ANY OTHER NEUTRAL TERMINALS; TO DO SO WILL DEFEAT GROUNI
PROTECTION"

hall be located on or adjacent to the neutral (see Annex G).

5 marking is not permitted.

for ground-fault protection shall be identified by a permanent marking: "EX
control circuit of ground fault sensing and relaying equipment V (acord

lisconnecting” means shall clearly indicate whether they are in the “O
’ positiany In applications employing separate external operating mechanisms
when=the position indicator shows “OPEN-OFF”, but the position indicat
" whien the contacts are in either the trip or closed position.

urces for other types of control circuits shall be similarly marked (see Annex GJ).

bd in @ motor
in, feeder, or
bt visible from
marking, on a

e neutral bus
\WARNING" or

TORS TO
D-FAULT

respect to Clause 8.2.21.16, when intended to be connected to an external source, the

ternal source
c)". Terminals

PEN-OFF” or
, the contacts
or may show

NOTE International IEC symbols, “I” indicating on and “O” indicating off, also may be used.

6.3.47

If a transformer providing control voltage or an instrument or control circuit fuse is connected to

the line side of the main disconnect or to a separate source, this disconnect may be identified as the
"Main", but the motor control center shall be marked on the dead front adjacent to the main disconnect
with the word "DANGER" and with the following or equivalent wording:

"RISK OF ELECTRIC SHOCK. THIS MAIN DOES NOT DISCONNECT CONTROL AND
INSTRUMENT CIRCUITS."

6.3.48 A motor control center section that is designated for either top cable entry only or bottom cable

entry only shal

| be marked

"TOP ENTRY ONLY" or "BOTTOM ENTRY ONLY" or equivalent.
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The marking shall be located adjacent to the incoming terminals or as indicated on the wiring diagram.

6.3.49 A combination motor control unit in the motor control center shall be marked with a hazard signal
word (e.g., “WARNING”, “DANGER”, “CAUTION") and the following or equivalent:

"THE OPENING OF THE BRANCH-CIRCUIT PROTECTIVE DEVICE CAN BE AN INDICATION THAT A
FAULT CURRENT HAS BEEN INTERRUPTED. TO REDUCE THE RISK OF FIRE OR ELECTRIC
SHOCK, CURRENT-CARRYING PARTS AND OTHER COMPONENTS OF THE COMBINATION

CONTROLLER SHOULD BE EXAMINED AND REPLACED IF DAMAGED. WHEN A FAULT CURRENT

HAS BEEN INTERRUPTED, THE COMPLETE OVERLOAD RELAY MUST BE REPLACED.”

The marking

may be in the form of a single label mounted on the motor control center sections that can

incorporate cq

6.3.50 A mqg
permitted in

A

[«

6.3.51 An
instructions. A

a) the
respor

b) the

c) the

6.3.52
equipment, su

6.3.53 A m
protection for
control-circuit|
equipment, as

6.3.54 Whe
the voltage ar

6.3.55 With

mbination motor control units.

tor control center unit intended to be used with a protective device in|an ad
lause 8.2.14.3 shall be marked to identify the kit to be used in that unit

ccessory intended for field installation shall be provided. \with installati
n accessory shall be plainly marked with

manufacturer's name, trademark, or other descriptive. marking by which th
sible for the product can be identified, hereinafter réferred to as “the manufact

electrical rating;

Catalogue number or equivalent.

pplied separately, or included in the manufacturer’s catalogue.

ptor control center unit_utilizing an instantaneous-trip circuit-breaker with
control circuit conductors_as permitted in Clause 8.2.14.2 shall be marked with
protective-device rating corresponding to the size of the control-circuit wire U
specified in Table-4.

e a supplementary fuse is provided there shall be a marking near the fuseho
d currentirating of the replacement fuse.

reference to Clauses 8.2.14.1 to 8.2.14.5, where a branch-circuit typ

cessory kit as

n and wiring

e organization
Lirer's name”;

Identffication of the kits that can be installed in a motor control center shall be marked on the

out additional
the maximum
sed within the

der specifying

a)

-

(other than

supplementar

y)\fuse is provided and the fuseholder will accept a fuse having a higher curr

ent rating than

as specified in Table 12, a marking specifying the maximum fuse size shall be provided near the

fuseholder.

6.3.56 Where the fuse used to determine compliance with the fuse-clip temperature-rise requirement
(see Clause 8.2.8.3) is a Class G or K, there shall be a marking near the fuseholder specifying the class of

the replacement fuse.

6.3.57 Unless its intended use is obvious the equipment-grounding terminal or assembly shall be

a) green, or the heads of the terminal screws shall be green; or

b) identified by one of the following adjacent to the terminal:

Copyright Underwriters Laboratories Inc.
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2) the symbol
Grounding Symbol
See IEC 60417, Symbol 5019
6.3.58 With feference to Clause 8.2.34.5, if an equipment-grounding-terminal assembly i$ intended for

field installatio

a) the
intends

b) prop
is inten
termina

6.3.59 Cauti
without impair

6.3.60 A cal
"DANGER", a
the cautionary
than 1.5 mm (

6.3.61 With

N

bection shall be marked to indicate the catalogue or type number of the term
d to be used;

er installation instructions shall be marked on the equipment in which the term
ded to be used, or shall be provided'on or in the individual shipping package o
| assembly.

bnary markings required by-this standard shall be located on a part that canng
ng the operation or appearance of the equipment.

tionary marking shall be prefixed with the hazard signal word "CAUTION", "V]
5 applicable, inletters not less than 2.3 mm (0.09 in) high or 9 point. The rema

marking, unless specified otherwise in individual marking requirements, sha
D.06 in) high-or 6 point.

espect to Clause 9.10.8.1, a marking specifying the type of bracing to be ad

nal assembly

inal assembly
I carton of the

t be removed

VARNING", or
ning letters of
Il not be less

ded to cables

routed through

the section between the point of entry and the incoming terminals shall be log

ated adjacent

to the incoming terminals or shall be supplied in separate instructions provided with the equipment.
Bracing items not provided as a part of the center shall consist of components readily available to the

installer.

6.3.62 A motor control center that does not preclude the installation of a unit with the operating handle
higher than 2 m (6 ft, 7 in) shall be marked

“THE MOTOR CONTROL CENTRE UNIT INSTALLED IN THE UPPERMOST POSITION SHALL BE
SELECTED SO THAT THE CENTRE OF THE GRIP OF THE HANDLE IS LOCATED NOT MORE THAN
2 METRES (6 FEET, 7 INCHES) FROM THE FLOOR OR A WORKING PLATFORM.”

A motor control center unit requiring an additional accessory, such as an extension, chain, or similar
operating means, to meet the operating handle height limits shall have the list of accessories provided in

the unit, in the
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6.3.63 When required by Clause 8.1.4, equipment shall be marked with the following or equivalent
wording:

“WARNING: WHEN MOUNTING ON OR OVER A COMBUSTIBLE SURFACE, A FLOOR PLATE OF AT
LEAST 1.43 mm (0.056 INCH) GALVANIZED OR 1.6 mm (0.063 INCH) UNCOATED STEEL EXTENDED
TO THE OUTSIDE PERIMETER OF THE EQUIPMENT MUST BE INSTALLED.”

This marking need not be permanent.

6.3.64 Equipment that is energized from more than one circuit and that does not have means for
disconnecting all ungrounded conductors within a single enclosure or compartment shall be permanently
marked on the outside with the following or equivalent wording:

"WARNING: MORE THAN ONE LIVE CIRCUIT. SEE DIAGRAM.”

NOTE This clausk does not apply to circuits of extra-low voltage as defined in Annex C, item 1.

6.3.65 Powgr conversion equipment incorporating capacitors shall be marked with the following or
equivalent warding:

"WARNING: CAPACITIVE VOLTAGES ABOVE 50 V CAN REMAIN FOR S AFTER POWER
IS DISCONNECTED.”

6.3.66 A unit incorporating an instantaneous-trip circuitbreaker shall be provided Wwith complete
instructions fqr the breaker adjustment and overload relaycurrent element selection to proyide protection
in accordancg with Annex C, item 1.

6.3.67 A un|t employing an overload relay that ‘¢an be selected for automatic reset and qupplied with a
wiring diagram indicating two-wire control shall"be permanently marked to indicate that a m¢tor connected
to the circuit dan start automatically when the relay is in the automatic reset position.

6.3.68 When two or more bonding conductors 13.3 mm? (6 AWG) or smaller are terminatefl in a single or
multiple-condlictor terminal that aceepts a range of conductor sizes, the marking

TWARNING: TWIST WIRES TOGETHER BEFORE INSERTING IN TERMINAL

shall appear adjacent-o, the grounding terminal. If the terminal is suitable for both copper gnd aluminum
conductors, the following marking shall be added:

"COPRER WIRES MUST NOT BE MIXED WITH ALUMINUM WIRES IN THE SAME TERMINAL
HOLE."

6.3.69 With respect to Clause 8.2.32.3, if a grounding electrode conductor is required, a motor control
center section containing a power transformer feeding circuits that leave the section from a secondary
winding not conductively connected to the primary shall be marked, or have indicated on the wiring
diagram, the need for connecting the secondary neutral conductor to a grounding electrode, where
applicable, in accordance with existing installation requirements pertaining to separately derived systems.

6.3.70 In Canada, motor control centers intended for service entrance use and constructed in
accordance with Clause 8.2.20.13 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 followed by specific instructions applicable to the particular construction®.”) (see Annex G).
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6.3.71 When required by Clause 9.12.5.1 or 9.12.5.6, a combination motor control unit shall be marked
with the type of protective device used and the maximum size of the protective device.

6.3.72 When disconnects or circuit breakers are reverse or back-fed, the unit shall be marked with the
following words or the equivalent: DANGER: REVERSE FED DEVICE - LINE SIDE POWER
CONNECTED TO LOAD SIDE TERMINALS OF DEVICE. DE-ENERGIZE POWER BEFORE
SERVICING.

6.4 Installation instructions

The ground-fault protection equipment instructions and test form shall be provided with the equipment.

7 Normal selrvice and transport conditions
7.1 General

Additional sefvice and transportation conditions are given in Annex H or“in individugl application
information.

7.2 Normal $ervice conditions

Apparatus within the scope of this standard shall be capable of operation within its| performance
specifications punder the following conditions:

a) Theltemperature of the air outside of the enclosure and the ambient temperature fis above 0 °C
but dogs not exceed 40 °C, and its average value, measured over a 24 h period, dog¢s not exceed
35 °C.

b) The|ambient air is not significantly polluted by dust, smoke, corrosive and/or flamjmable gases,
vapors| or salt.

¢) The Javerage value of relative-humidity, measured over a period of 24 h, does not{exceed 95 %
non-copdensing.

d) Thelaltitude does notlexceed 2 000 m (6 600 ft), or 1 000 m (3 300 ft) if the equipment includes
solid-sfate controllers:

NOTE: See Annex H for abnhermal service conditions.

8 Construction-and performance requirements

8.1 General assembly

8.1.1 A motor control center section shall have all enclosure panels and bus bars in place except for any
necessary bus bar links or enclosure panels that are completed by the installation of an adjacent section.
Motor control center units that plug into the bus bars need not be shipped with the section, but provision
shall be made for the proper installation of such units. Motor control center units may be shipped without
doors, but provision shall be made for the installation of such doors.

8.1.2 Enclosure — General

8.1.2.1 A motor control center enclosure shall comply with the requirements of Annex C, item 10, except
for modifications and additional requirements as specifically described in this Standard. For environmental
rating tests, see Annex C, item 2.
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8.1.2.2 A nonmetallic plug or other closure assembled as part of the enclosure shall comply with the
requirements of Annex C, item 10, as applicable.

8.1.3 No horizontal covering shall be required across the bottom of the surrounding enclosure if exposed
live parts within the device are not less than 152 mm (6 in) above the plane of the mounting surface.
Insulated parts located within 152 mm (6 in) of the lower edge of the enclosure shall be guarded.
Equipment provided with longitudinal base channels shall have a vertical covering between the base
channels at the ends of the equipment or have a bottom plate above the base channels.

8.1.4 Motor control centers shall be so constructed that molten or flaming particles cannot fall to the
surface on which the equipment is mounted or shall be marked in accordance with Clause 6.3.63.

8.1.5 Openings for operating handles

8.1.5.1 Opehings provided for an operating handle or other component projecting throtugh & door shall be
close-fitting. The clearance between the edge of the hole and the handle or component esgutcheon shall
not exceed 2.4 mm (0.093 in) on either side (one side only) and 3.2 mm (0.125¢n) total (botH sides).

8.1.5.2 Operating handle clearances shall be measured with the handle in"the “ ON”, “OFF”, and “TRIP”
positions wheh a tripping mechanism is provided, with the handle and its-supporting membef assembled in
any position that will result from ordinary factory assembly.

8.1.6 Ina unitincorporating fused switches, the location of the:fuses shall be such that
a) fusgs will be accessible and the fuse terminalswill be dead when the switch is opep; and

b) fusgs can be replaced without a person touching any live part.

8.1.7 Door iInterlock

8.1.7.1 The[door of a motor control eenter unit having a disconnecting device shall be interlocked with
the disconnegting device so that the door cannot be opened without first opening the disconhecting device
and so that the door cannot be ‘tlosed unless the disconnect handle is in the same position as the
disconnect dgvice. Where two §ets of circuit-disconnecting means are mounted in a single cbmpartment to
form a dual unit, each disconnécting device shall be interlocked with its associated door. This requirement
does not apply to a groundfault control circuit disconnect that does not have an external opgrating handle.

8.1.7.2 ProVision for-deactivating the interlock for inspection purposes while the disconnefting device is
closed shall be permiitted.

8.1.8 Securing doors and covers

8.1.8.1 A part of a motor control center enclosure, such as a door or a cover, shall be provided with
means, such as latches, locks, interlocks, or screws, for firmly securing it in place.

8.1.8.2 If bare live parts are exposed by the opening of doors or covers, means requiring the use of a tool
to open them or means that can be locked shall be provided to secure the doors or covers in the closed
position.

NOTE Electrical components that are behind a barrier/dead front or that are not contacted by the IEC articulate probe as shown in
Figure 10 are not considered to be bare live parts.

8.1.9 Doors required to be opened during normal operation may have hand-operated latches or screws,
and
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a) doors shall be hinged such that the door will not come off inadvertently;

b) barriers or finger-safe devices shall be used to prevent contact with bare live parts during normal
operation, unless the door is provided with an interlock to a disconnecting means that de-energizes
all hazardous voltages.

NOTE The replacement of fuses is not considered a normal operation with respect to industrial control equipment, but the resetting of

overload devices,

repeated adjustment of timers or switches, etc., are considered normal operations.

8.1.10 There shall be no openings in the surface of a unit enclosure, other than those allowed in Clauses
8.1.5.1 and 8.2, that will be exposed after the installation of the unit in the motor control center.

8.1.11 Then

control centers

8.1.12 Provig
other part use
supporting sur

8.1.13 Devic
or otherwise p

8.1.14 A sing

8.1.15 A single-throw knife switch shall be connected sothat the blade or blades will be d

switch is open
open position.

8.1.16 A seq
except where
part of the ma

8.1.17 When
control circuit
control or sign

a) start

b) prev
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shall be in accordance with the requirements of Annex C, item 1.

ion shall be made for securely mounting a device to a supporting surface. A
j to mount a component of an assembly shall not also be used to,mount the ag
face.

es that can be handled in normal operation, such as switches and rheostats, s
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8.2 Construction requirements

8.2.1 Ventilation

8.2.1.1

A ventilation opening for natural or forced ventilation in the motor control center enclosure shall

be constructed or located or provided with a barrier to ensure that no flame or molten metal will be emitted
due to arcing encountered during the operation of a disconnect switch or a circuit-breaker.

8.2.1.2

In order to conform to the requirements in Clause 8.2.1.1, a barrier of metal or of a material such

as those mentioned in Clause 8.2.1.5 shall be interposed between a ventilating opening and a possible
source of arcing such as a disconnect switch or a circuit-breaker, unless one of the following conditions

applies:

a) the opening is at least 305 mm (12 in) from an arcing part;
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b) during the short-circuit test, there is no emission of flame or molten material from the opening as
determined by flame indicators (see Annex C, item 12); or

c) the

equipment is solid-state power conversion equipment.

8.2.1.3 The barrier shall be of such dimensions and located so that straight lines drawn from any arcing
part past the edge of the barrier define an area at the plane of the opening at least 6.4 mm (0.25 in)
outside the edges of the opening.

8.2.1.4 A metal barrier shall have a thickness not less than

a) 1.35 mm (0.053 in) if uncoated steel;

b) 1.4

c) 1.91

unless its stre
the barrier an

8.21.5 And
not subject tg

mm (0.056 in) if zinc-coated;

mm (0.075 in) if aluminum

ngth and rigidity are not less than that of a flat sheet of steel having the same
 of the specified thickness (see Clause 9.19).

mechanical damage during installation, and it shalkbe*supported to provide

strength and figidity.

8.2.2 Size, location, and covering or screening

8.2.2.1 An dpening in an enclosure shall have such-size or shape, or shall be covered in
screening or py an expanded, perforated, or louvred metal panel that a test rod as spec
8.2.2.2 cannot enter.

8.2.2.2 The|test rod mentioned in Clause 8.2.2.1 shall be 13.1 mm (33/64 in) in diame
plane of the opening is 102 mm (4 in) ormore from the nearest uninsulated live part, in whic
rod shall be 1p.4 mm (49/64 in) maximum in diameter.

8.2.2.3 Alodver shall not be more than 305 mm (12 in) long.

8.2.24 The
area of the v
employed an
The area of 3

area of all’epenings cut or formed from the enclosure metal shall not exceg
all in-wbich the openings are located unless reinforcing means, such as
| the ‘enclosure complies with the comparative deflection test requirement i

dimensions as

n-metal barrier shall not be less than 6.4 mm (0.25 in) thick unless it is located so that it is

the necessary

such a way by
fied in Clause

er, unless the
h case the test

d 25 % of the
stiffeners, are
Clause 9.19.

n.opening covered by a louvered, perforated, or expanded metal panel that

s thinner than

the enclosure shall not exceed 17290 cm~ (200 in®). The area of an opening covered by a 1.35 mm (0.053
in) thick or thinner steel panel or a screen of 2.1 mm? (14 AWG) or smaller steel wire shall not exceed
516 cm? (80 in?).

8.2.2.5 The wires of a screen shall not be smaller than 1.3 mm? (16 AWG) for screen openings 3.2 cm?
(0.5 in?) or less in area, and not smaller than 3.3 mm? (12 AWG) for larger screen openings. A
supplementary screen having smaller openings may be provided but shall not be considered in evaluating
the primary screen.

8.2.2.6 Perforated sheet steel employed for expanded metal mesh shall not be less than 1.07 mm
(0.042 in) thick, or 1.14 mm (0.045 in) thick if zinc-coated, for mesh openings or perforations 3.2 cm?
(0.5 in?) or less in area, and it shall not be less than 2.03 mm (0.080 in) thick, or 2.13 mm (0.084 in) thick if
zinc-coated, for larger openings.
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