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Preface

This is the harmonized ANCE, CSA Group, and UL standard for Enclosed and Dead-Front Switches. It is
the Fourth edition of NMX-J-162-ANCE, the Eighth edition of CSA C22.2 No. 4, and the Fourteenth edition
of UL 98. This harmonized standard has been jointly revised on January 16, 2023. For this purpose, CSA
Group and UL are issuing revision pages dated January 16, 2023, and ANCE is issuing a new edition
dated January 16, 2023.

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 Committee for Enclosed Switches, of the Council on the Harmonization of Electrotechnical
Standards of the Nations of the Americas (CANENA), are gratefully acknowledged.

This standard
standard.

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

This standard
jurisdiction of
Committee on

was reviewed by the CSA Subcommittee on Enclosed and Dead-Front Swit¢hes, under the
the CSA Technical Committee on Industrial Products and the CSA Strategic Steering

Committee.

Where referen
considered an

Note: Although th
responsibility of th

Level of harmonization

This standard
This standard

An equivalent
Technical nati
recognized as
geographical,
the country co

Reasons for ¢

Requirements for Electrical Safety, and has been formally,;approved by the

ce is made to a specific number of samples to.be tested, the specified n
ninimum quantity.

e intended primary application of this standard isstated in its scope, it is important to note
e users of the standard to judge its suitability for their particular purpose.

s published as an equivalent standard for ANCE, CSA Group, and UL.

standard is a standard that is substantially the same in technical content, ex
bnal differenceS are allowed for codes and governmental regulations as
being in accordance with NAFTA Article 905, for example, because of funda
fechnological, or infrastructural factors, scientific justification, or the level of
nsiders @ppropriate. Presentation is word for word except for editorial change]

ifferences from IEC

CSA Technical

Lmber shall be

that it remains the

Lises the IEC format but isnot based on, nor is it considered equivalent to, an IEC standard.

Cept as follows:

well as those
mental climatic,
protection that
S,

The THC determined the safe use of enclosed and dead-front switches is dependent on the design and
performance of the products in relation to the North American Electrical Codes with which they are
intended to be installed.

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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6.3.9 A switch so constructed that it will tend to close by gravity shall be provided with means for holding
the operating mechanism in the off position.

6.3.10 Switches rated greater than 250 V, 30 A shall have the design of the operating mechanism in
conjunction with the contact structure, such that in normal operation, the operator of the switch cannot
restrain the operation of the contacts after they have initially touched or parted when closing or opening

the switch. Isolating switches complying with 6.3.8 and 9.2.12 are exempt from this requirement.

6.4 Accessibility of live parts

6.4.1
Annex A, Ref. No. 14.

Openings in enclosures that provide access to live parts shall be evaluated in accordance with

6.4.2 Enclos
switch in the o

d switches marked for service equipment use shall be constructed.such
position, no ungrounded uninsulated live part is exposed to inadvertent'con
while servicing any field connected load terminal or fuseholder, including a_ngutral log
equipment grpunding terminal, or the neutral disconnect link. Exposure t0 inadver
determined by|use of the probe illustrated in Figure 6. If restriction to the line=side of the ser
is dependent ¢n the installation of field installed service conductors, conductors sized in a
Table 8 shall be installed in the terminals when determining exposure to-inadvertent conta
of the line sidq service terminal, including the connector body and gressure screw shall bej
enclosed switghes suitable for more than one type of fuse or terminals, the evaluation sha
with all types df fuses and terminals.

NOTE: In accordance with the Standard for Electrical Safety in the Warkptace, NFPA 70E, an electrically safe wo
be established pripr to working on electrical equipment. Accessibility requirements do not endorse working on 4

that, with the
fact by persons
d terminal, an
ent contact is
Vice disconnect
ccordance with
Ct. All live parts
evaluated. For
| be conducted

Fk condition should
nergized electrical

equipment. In Carjada, refer to CSA Z462, Workplace electrical safety.

6.4.3 Metal harriers provided to limit exposureto inadvertent contact shall:

a) Hav
mm) if

a thickness not less than'0.032 inch (0.81 mm) if uncoated, not less than O
jalvanized, and not lessthan 0.050 inch (1.27 mm) if aluminum.

.034 inch (0.86

b)Bec
the like

stalled, without
ive part.

bnstructed so that they can be readily removed or repositioned, and then rein
ihood of contacting’bare live parts or damage the insulation of any insulated

NOTE: Factory in
that they can be rg

btalled barriers that limit access to factory installed wiring and terminations are not required to be constructed so

moved op-repositioned.

6.4.4 Nonmetallic barriers provided to limit exposure to inadvertent contact shall:

a) Comply with requirements in 6.6.2.6 for barriers used in conjunction with a minimum air space of
0.013inch (0.33 mm).

b) Be constructed so that they can be readily removed or repositioned, and then reinstalled, to
allow access to the terminal for servicing.

NOTE: Factory installed barriers that limit access to factory installed wiring and terminations are not required to be constructed so
that they can be removed or repositioned.

6.4.5 Enclosed switches marked “Suitable for use as service equipment” shall be permitted to provide
the protection from inadvertent contact in 6.4.2 in a field installable kit when marked in accordance with
9.2.64.
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6.6.2.3 A barrier located between the enclosure and an uninsulated live part electrically connected to a
grounded circuit conductor (neutral) may be of vulcanized fiber.

6.6.2.4 A barrier material having values below those contained in Table 1 may be accepted based on
acceptable end-product performance tests.

6.6.2.5 A barrier of insulating material other than vulcanized fiber may have a thickness less than 0.71
mm (0.028 inch) if it withstands a 48 — 62 Hz dielectric-withstand voltage of 5 000 V applied in accordance
with 7.14.

6.6.2.6 A barrier used in conjunction with a minimum air space of 0.33 mm (0.013 inch) shall be:

a) Of materatthattas illbuidlillg plupcllica as apcbificu' i 6-5-torotherthamvylcanized fiber,
complying with Table 5,

b) Of such strength to withstand the stress associated with normal handling, installatjon, and use of
the equipment,

c) Secufed in place,

d) Locafed so that it will not be adversely affected by operationf the equipment in s¢rvice, and

e) Of a minimum thickness of 0.71 mm (0.028 inch).

6.6.2.7 Vulca

a minimum 0.7

6.6.2.8 Mater
required throug

nized fiber with a minimum thickness of 0.71.mm (0.028 inch) and used in ¢
mm (0.028 inch) air space need not comply with 6.5.1.

al other than vulcanized fiber used:ifconjunction with an air space of 50%
h air spacing may have a thickness:

a) Not Igss than 0.33 mm (0.013 inch);or

b) Less
applied

6.6.2.9 A bar|
acceptable end

n accordance with the requirements in 7.14.

[ier material having values below those contained in Table 5 may be acce
-product performance tests.

Table 5

Minimum valr.les for insulating barriers used in place of spacing in conjunction with

bnjunction with

or more of the

than 0.33 mm (0.013 inch) if it withstands a 60 Hz dielectric-withstand voltage of 2 500 V

bted based on

minimum air

Space of U.33 mm (0.0713 inch)

Flammability rating of material®
Test specified' V-0 or VTM-0 V-1 or VTM-1 V-2 or VTM-2 HB
Hot wire ignition (HWI1)¢, ignition time in sec. (Annex A, 7 15 30 30
Ref. No. 3)
High current arc ignition (HAI)®, number of arcs (Annex 15 30 30 60
A, Ref. No. 10)
Comparative tracking index (CTI)? under moist 100 100 100 100
conditions®, Volts (Annex A, Ref. No. 2)

@ Not applicable if

b Material surface

the over-surface spacing is greater than or equal to 12.7 mm (1/2 inch).
is in contact with or in close proximity (within 0.8 mm (1/32 inch)) to:

Table 5 Continued on Next Page
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7.2.13 The deadfront switch being tested shall be mounted in the open, not in a panelboard, with the
front in a vertical plane and the load terminals at one side. Connections shall be made with cables in
accordance with 7.2.4, and loading shall be in accordance with 7.2.1 or 7.2.10 as appropriate. Where wire
cannot be connected to the line end of the switch, copper bus bars shall be connected to the line
terminals. The bus bars shall have an ampacity not more than the rating of the switch based on a current
density not less than 1.55 A/mm? (1 000 A/in?), shall extend approximately 76 mm (3 inches) beyond the
switch enclosure, and shall terminate in wire connectors appropriate for the rating of the switch. Bus bars
of cross-section other than specified above may be used if agreeable to the submitter and the testing
agency.

7.2.14 Temperatures shall be recorded for the top two load terminals, on the top front corner of the wire
connectors farthest from the center of the switch.

7.2.15 Thes
conductors to
outside and bqg
rises on the to

7.2.16 A two
in7.2.12, and

bme sample used in the test of 7.2.13 shall be tested in the same manner,
the lower switch pole shall be disconnected from the switch and reconr
low the switch enclosure or shell. Results shall be considered acceptable if t
p two load terminals are not higher than those observed in the testof7.2.13.

hat has an enclosure smaller than the equivalent three-p6le switch of the sa

except that the
ected together
he temperature

tpole deadfront switch marked for multi-phase application having a steel sh¢ll as described

me voltage and

ampere rating, shall be subjected to the test described in 7.2.13 except that

a) Dummy fuses shall be used in the two poles,

b) A 3-phase current shall be adjusted to 100 percent of the switch rating, and

c¢) The third-phase conductor shall be connected outside and below the enclosure o1 shell.

t exceed 30°C.
h fuses in place
f temperatures

Results shall Qe considered acceptable if the temperature rises at the load terminals do ng
A switch employing Class L, C, or T fuses or; 400 or 600 A Class J fuses shall be tested wit
and when carrying 80 percent of its rated.Current. Results shall be considered acceptable
at the load terminals comply with Table(16:

7.3 Overload test

7.3.1 General
7.3.1.1 A general-use-switch shall perform successfully when operated:
a) For $0.cycles,

b) Making and breaking 150 percent of its rated current, except as noted in 7.3.1.3 and 7.3.2.10,

c¢) With the rate of speed being the number of cycles per minute given in Table 19,
d) At the test voltage described in 7.3.2.4,
e) For ac rated switches, a load with a power factor of 0.75 — 0.80 maximum; and

f) For dc rated switches, with a noninductive resistance load.

There shall not be any electrical or mechanical malfunction of the device or welding of the contacts. The
ground fuse shall not have opened. Burning or pitting of the contacts shall be considered to be acceptable,
but line-to-line breakdown shall be considered to be unacceptable.

7.3.1.2 A horsepower- or kilowatt-rated switch shall perform successfully when operated:
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There shall nof
ground fuse sh
but line-to-line

a) For 50 cycles of operation for switches rated 74.6 kW or 100 horsepower or kilowatt and less, or
10 cycles of operations for switches rated over 74.6 kW or 100 horsepower,

b) Making and breaking current given in Table 17 and Table 18,

c) With the rate of speed being the number of cycles per minute given in Table 19 (operations with
current); the switch rating in amperes shall be assumed to be equal to 60 percent of the required
overload test current. A switch rated in excess of 74.6 kW or 100 hp need not be operated faster
than 1 cycle per minute,

d) A test voltage as described in 7.3.2.4;

e) For ac rated switches, a load with a power factor of 0.45 — 0.50 maximum; and

f) For dd

rated switches, a load with a time constant of not less than 0.003 seconds!

be any electrical or mechanical malfunction of the device or welding“of the
bl not have opened. Burning or pitting of the contacts shall be considered to
breakdown shall be considered to be unacceptable.

Table 17
Overload-test currents in amperes for alternating-current switches

contacts. The
be acceptable,

Switch in rating 120V 240V 480 V 600 V
kW hp 19 2¢ 3¢ 19 2¢ 3¢ 19 2¢ 3¢ 19 2¢ 3¢
4-Wire 4-Wire 4-Wire 4-Wire
0.125 1/6 26.4 - - 13.2 - - - - - - - -
0.187 1/4 34.8 - - 174 - - - - - - - -
0.248 1/3 43.2 - - 21.6 - - - - - - - -
0.373 1/2 58.8 - 40 29:4 - 20 - - 10 - - 8
0.56 3/4 82.8 28.8 50 414 14.4 25 21 7.2 125 16.8 6 10
0.746 1 96 38.4 60 48 19.2 30 24 9.6 15 19.2 7.8 12
1119 1172 120 54 80 60 27 40 30 13.8 20 24 10.8 16
1.492 2 144 70.8 100 72 354 50 36 18 25 28.8 14.4 20
2.238 3 204 99.6 102 49.8 64 51 25.2 32 40.8 19.8 25.6
3.73 5 336 158 168 79.2 92 84 39.6 46 67.2 31.8 36.8
5.6 7-1/2 4380 228 240 114 127 126 54 63.5 96 48 50.8
7.46 10 6566 286 366 b 462 456 72 84 426 60 64.8
11.19 15 432 216 232 108 116 84 93
14.92 20 564 282 290 138 145 114 116
18.65 25 708 354 365 174 183 144 146
22.38 30 828 414 435 210 218 168 174
29.84 40 1080 540 580 270 290 216 232
37.3 50 1360 678 725 336 363 270 290
44.76 60 870 435 348
55.95 75 1085 543 434
74.6 100 1450 725 580

Table 17 Continued on Next Page
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b) With the line connected to the hinge jaws and the load connected to the other set of contact

jaws,

c) With the line connected to one set of contact jaws and the load connected to the hinge jaws, and

d) With the line connected to the other set of contact jaws and the load connected to the hinge

jaws.

7.3.1.5 A double-throw switch for use as optional standby systems in accordance with Annex A, Ref. No.
1, shall be tested according to one of the following methods:

a) Subjected to the overload test using both sets of contacts simultaneously. During the test, the
source of one set of contacts shall be displaced 120 electrical degrees from the source of the other

set of cq

b) If the
load sw
motion,

c) If the|
not in
accord3g

7.3.1.6 Acyc
Ref. No. 1,is d

7.3.2 Test co

7.3.21 Aswi

ntacts for a 3-phase supply or 180 electrical degrees for a single-phase supq

double-throw switch is provided with a mechanical means to reduce'the li
tching from the normal source of supply to an alternate source of supply in g
testing in accordance with 7.3.1.4 shall be permitted.

double-throw switch is constructed such that the movable, Centact of the ng
motion at the same time as the movable contact of (the alternate sup
nce with 7.3.1.4 shall be permitted.

bfined as making and breaking the required test eurrent on both sets of conta
hditions

ch shall be mounted as in actual service with the door or cover and any (¢

closed. The ling terminals shall be connected to:a supply circuit, and the load terminals shal

to the necessa

7.3.2.2 A des
spacings from
representative

7.3.2.3 A swi

only shall be te

in potential with

y resistance or impedance.

dfront switch shall be ‘mounted in a panelboard or on a representative cha
live parts in the switch to the main bus structure and to grounded cha
bf those in the complete panelboard.

ch intended*for use on dc circuits and a switch not specially marked for alte
5ted with direct current, and with the device so connected that the enclosure
respect to the nearest arcing point.

ly.

elihood of the
ne continuous

rmal supply is
ply, testing in

e for a double throw-switch for use as optionalstandby systems in accordénce Annex A,

Cts.

ther openings
be connected

ssis, provided
5sis metal are

rnating current
will be positive

7.3.24 Theo

: L L [T — } 41 4006 PR T P 1o £
PCTI=LITOUIL VOILAYCT STIdIT TIOU DT 1CSS Uiall TUU PeTUCTIL O UHIC TdleU VUIlaytT Ul

he switch, and

the closed-circuit voltage shall not be less than 90 percent of the rated voltage of the switch or the normal-

frequency reco

very voltage shall be equal to the rated voltage of the device.

7.3.2.5 A switch intended for ac circuits only shall be tested with alternating current with an inductive
load. The test shall be made on a circuit having a maximum frequency of 60 Hz. Resistance and reactance
components of the load shall not be connected in parallel, except that an air-core reactor in any phase
may be shunted by resistance, the loss in which is approximately 1 percent of the total power consumption
in that phase. The shunting resistance used with an air-core reactor may be calculated from the following

formula:

Rgy = 100[(1/ PF)~ PF1E /1

in which PF is the power factor, E is the closed-circuit phase voltage, and | is the phase current.
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7.3.2.6 A switch intended for use on circuits having one conductor grounded shall be tested with the
enclosure connected through a 30 ampere non-delay, non-renewable-type cartridge fuse to the grounded
conductor. If an enclosed switch is intended for use on other types of circuits, the enclosure shall be
connected through a similar fuse to the live pole least likely to strike to ground.

7.3.2.7 A 2-wire and a 3-wire switch intended for use on either 3-wire dc or single-phase ac circuits with
grounded neutral shall be tested on a 3-wire dc circuit with grounded neutral, with the switch connected to
the outside conductors of the circuit, and with the enclosure grounded as indicated in 7.3.2.6. If the switch
is intended for use with alternating current only, it shall be tested with alternating current in a similar
manner and in accordance with 7.3.2.5.

7.3.2.8 A 3-wire switch without a solid neutral intended for use on ac circuits other than that described in
7.3.2.7 and a i ' ' i reoitwith a 3-phase
balanced load

7.3.2.9 A 4-yire switch without a solid neutral and a 5-wire switch shall be tested on
circuit with cohnections to adjacent poles, one pole being that nearest the ‘enclosure.
between the pples differ, an additional test shall be made with connections to.the pair of p
least separatign.

7.3.2.10 A switch marked for isolating use only and rated at morethan 1 200 A at 250 V
subjected to the overload test with a current of 1 800 A. A switch marked for isolation use o
more than 600]A at more than 250 V shall be subjected to the overload test with current 90(

a single-phase
f the spacings
bles having the

pr less shall be
hly and rated at
A.See 9.2.12.

7.4 Endurance test
741 The sgme switch previously subjected te'the overload test shall perform sucpessfully when
operated:

a) For the number of cycles and rate'of speed indicated in Table 19,

b) Mak
more th
be ope

ng and breaking 100 percent of its rated current. Switches for isolating usg only, rated at
an 1200 A at 250 Y or less, and switches rated at more than 600 A at more fhan 250 V may
ated without currént; if the switch is marked in accordance with 9.2.12,

c) With
voltage

the test potential as described in 7.3.2.4 for an ac switch and within 5 percent of the rated

of the switeh' if direct current is used, and

d) For ac ratedswitches, a load with a power factor of 0.75 — 0.80 maximum; and

eratad owitchac o nanindustia racictanca |lnad
Setea-Svviton oo EaCtY eTreSTtotaice1o0ats

e) For d

There shall not be any electrical or mechanical malfunction of the device or welding of the contacts. The
ground fuse shall not have opened. Burning or pitting of the contacts shall be considered to be acceptable,
but line-to-line breakdown shall be considered to be unacceptable.

7.4.2 For a switch having both ampere and horsepower or kilowatt horsepower ratings, the endurance
test for the horsepower- or kilowatt-rated sample need not be conducted if represented by the endurance
test for the general-use rating.
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7.5 Dielectric voltage-withstand test

7.51

A single-throw switch (with fuses, if any, in place) shall withstand for 1 minute without breakdown

the application of a 48 — 62 Hz essentially sinusoidal voltage of 1 000 V plus twice the maximum rated

voltage:
a) Betw
b) Betw

c) Betw

een live parts and the enclosure with the switch closed,
een terminals of opposite polarity with the switch closed, and

een the line and load terminals with the switch open.

7.5.2 A double-throw switch for use in optional standby systems in accordance with Annex A, Ref. No. 1,

shall have the ﬂ>otential voltage applied:

a) Betw
b) Betw
c) Betw

d) Betw

and alte

7.5.3 To dete

test, the devicsg

can be varied.

and held at that value for 1 minute. The increase in the*applied voltage shall be at a substg

rate and as raf
less than 500

7.6 Clamped
7.6.1 A clamg
a) The
wide. T

inch) di
metal p
the opp
dielectri
increasi

ben terminals of opposite polarity with the contacts closed,
ben live parts of different circuits, and

een terminals of the normal source and the alternate_source with the switch
rnate positions.

mine if a switch complies with the requirements.in Clause 7.5, Dielectric vol
shall be stressed by means of a 500 VA ordarger transformer, the output v
The applied voltage shall be increased from zero until the required test va

id as is consistent with its value being correctly indicated by the voltmeter.
A shall be permitted if the output(voltage is measured directly.

joint test

ed joint between twolinsulators (reference 6.6.1.18) shall be tested using twd

lamped joint ofi the first sample shall be opened up to produce a space 3.2
nis may be.accomplished by loosening the clamping means or by drilling

meter hole-at the joint between the insulators at a point of minimum spacin
rts on.the opposite sides of the joint. The drilled hole shall not decrease spa
site polarity parts as measured through the crack between the insulators. T
breakdown voltage through this hole shall then be determined by applyi

ben live parts and the enclosure with the contact alternately closed toreaeh sdipply source,

in both normal

age-withstand
ltage of which
lue is reached
ntially uniform
A transformer

samples:

mm (1/8 inch)
B 3.2 mm (1/8
g between the
cings between
he 48 — 62 Hz
Ng a gradually

ng voltage

b) The second sample, with the clamped joint intact, shall be subjected to a gradually increasing 48
— 62 Hz voltage until 110 percent of the breakdown voltage of item (a) has been reached. If the
breakdown voltage of item (a) is less than 4 600 V rms, the voltage to be applied to the second
sample shall be further increased to 5 000 V rms and held for 1 second. There shall be no electrical
breakdown of the second sample.

7.7 Close-op

7.71

en test

test requirements in 7.7.2 - 7.7.6.

Switches rated higher than 10 000 amperes short-circuit current shall comply with the Close-open

7.7.2 A deadfront switch shall be mounted and connected to the test circuit in the same manner as for
the overload test as specified in 7.3.2.2.
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9.2.56 The characters in the markings described in 9.2.52 — 9.2.54 shall not be less than 2.4 mm
(3/32 inch) high.

9.2.57 With respect to the requirement in 6.7.2.21, a switch shall be marked to indicate the specific
tightening torque for each wire connector in the switch that is intended for field wiring. If different
connectors are used for line or load, the specific torques to be applied to each connector shall be clearly
indicated.

9.2.58 A switch shall be marked in a readily visible location to indicate the required temperature rating of
all field-installed conductors.

9.2.59 A terminal of a switch capable of securing two or more combinations of conductors in multiple,

any of which h
switch is accep
with 6.10.2.2. T
will state the nu

9.260 A mar
clearly and co|
aluminum shall

9.261 Inan

BS an ampacity acceptable Tor the applications, shall be identiiied and mar
table for use with the combination of wires requiring the largest wiring space,
'he terminal shall be identified by a prominent marking, such as on a'wiring
mber and sizes of wires of which the terminal is acceptable.

mpletely conveys the significant information. Any abbreviation designatir]
be "AL-CU", "CU-AL", or equivalent.

bnclosed switch provided with fuseholders for brarich circuits, all branch ¢

ed unless the
in accordance
diagram, that

ing employing a wording differing from that given in 9.2.50 —9+2.54 shall b¢ permitted if it

g copper and

rcuit terminals

shall be so maiked that the connections of each branch circuit ean be readily identified, unlgss the relative

arrangement o
terminal plates|
wiring diagram

9.2.62 The m
location access

wrenches.

Note: Date coding,

the terminals makes this unnecessary. This-.marking shall appear either on,
and shall not appear only on parts that:must be removed in order to wirg
shall be considered a satisfactory alternative.

onth and year of manufacture, ,at least, shall be marked on each enclos
ible without the use of other thanhormally available tools such as screwdriv

serial numbers, or equivalent means may be used.

9.2.63 A double-throw switch-investigated for use in optional standby systems in accordar

A, Ref. No. 1,
systems in acg
Annex A, Ref. |
manufacturer's
the switch.

shall be marked, "Manually-operated switch suitable for use in optional s
ordance with ". (where the “blank” is to be filled in with the approp
No. 1) or Similar wording. The marking shall be an integral part of the marking
name-and the electrical rating, unless it is an integral part of another requi

or near to, the
the switch. A

bd switch in a
brs, pliers, and

ce with Annex
tandby power
riate text from
containing the
red marking of

9.2.64 Enclosed switches marked “Suitable for use as service equipment” and provided with protection
from inadvertent contact in a field installable kit, as permitted in 6.4.5, shall be marked “Install Service

Barrier Kit, Cat.

Number ” or equivalent.

9.3 Electrically tripped switches

9.3.1

marked with the control circuit ratings as follows:

a) Voltage and frequency (or "DC") of tripping circuit, and

b) Amperes, including inrush and sealed value for ac rated devices.

9.3.2

In addition to the requirements of 9.2, a switch provided with electrical tripping means shall be

If control fuses are provided, the rating shall be marked adjacent to the control circuit fuseholder.
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Figure 6
Straight probe
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Preface

This is the harmonized ANCE, CSA Group, and UL standard for Enclosed and Dead-Front Switches. It is
the Fourth edition of NMX-J-162-ANCE, the Eighth edition of CSA C22.2 No. 4, and the Fourteenth edition
of UL 98. This harmonized standard has been jointly revised on August 30, 2019. For this purpose, CSA
Group and UL are issuing revision pages dated August 30, 2019, and ANCE is issuing a new edition dated
August 30, 2019.

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’LCommittee for Enclosed Switches, of the Council on the Harmonization of Electrotechnical
Standards of tihe Nations of the Americas (CANENA), are gratefully acknowledged.

This standard fis considered suitable for use for conformity assessment within‘the statefl scope of the
standard.

This standard yvas reviewed by the CSA Subcommittee on Enclosed and*Dead-Front Swit¢hes, under the
jurisdiction of the CSA Technical Committee on Industrial Products and the CSA Strategic Steering
Committee on Requirements for Electrical Safety, and has been fotmally approved by the [CSA Technical
Committee.

Where referenge is made to a specific number of samples to be tested, the specified nimber shall be
considered a minimum quantity.

Note: Although the intended primary application of thisistandard is stated in its scope, it is important to hote that it remains
the resppnsibility of the users of the standard to judge its suitability for their particular purpose.

Level of harmpnization

This standard yises the IEC format but is not based on, nor is it considered equivalent to, af IEC standard.
This standard is published as\an equivalent standard for ANCE, CSA Group, and UL.

An equivalent $tandard-isia standard that is substantially the same in technical content, exg¢ept as follows:
Technical natipnal differences are allowed for codes and governmental regulations as| well as those
recognized as peing in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, fechnological, or infrastructural factors, scientific justification, or the level of|protection that
the country considers appropriate. Presentation is word for word except for editorial changes.

Reasons for differences from IEC

The THC determined the safe use of enclosed and dead-front switches is dependent on the design and
performance of the products in relation to the North American Electrical Codes with which they are
intended to be installed.
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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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1 Scope

1.1 These requirements cover individually enclosed air switches, rated 4000 A or less at 1000 V or less,
having all current-carrying parts enclosed, manually operable by means of external handles, and intended
to be employed in accordance with the national installation codes listed in Annex A, Ref. No. 1.

1.2 As used in this Standard, the term switch is intended to mean an enclosed switch or deadfront switch
unless specifically stated otherwise.

1.3 These requirements also cover deadfront switches that have all current-carrying parts enclosed when
mounted in an enclosed panelboard, deadfront switchboard, or the like. These switches are manually
operable by means of external handles and are intended to be employed in accordance with the national
installation codes listed in Annex A, Ref. No. 1

1.4 These requirements cover enclosed switches with or without provision for fuses.suitable for use as

branch circuit, feeder, and service overcurrent protection.

1.5 The followming fuses are deemed suitable for use as branch circuit, feeder;”and serv

protection:
a) Ca
b) Plu

c) Spe
Class

1.6 These req
with or without
and having ho

1.7 These req
Annex A, Ref.

1.8 These req
employing Cla

1.9 These req
their acceptab
equipment as f

ridge Fuses (Ref. Annex B, Low-Voltage Fuses — Pafis T — 10, 12 and 15
) Fuses (Ref. Annex B, Low-Voltage Fuses — Parts 1 and 11), and

cial Purposes Fuses marked as meeting the performance specifications of
-use.

uirements cover enclosed switches.intended for general use and having 3
horsepower or kilowatt ratings, and enclosed switches intended for motor-
sepower or kilowatt ratings but\no general-use ampere ratings.

Lirements cover doublesthtow switches intended for use in optional standb
No. 1).

Llirements cover-fused electrically tripped switches rated over 600 A and rate
5s J, R or T fuses.

lirements also cover electrically tripped switches that have been investigate
lity fersground-fault protection when combined with ground-fault sensin
ollows:

ce overcurrent

a specific

mpere ratings,
Circuit use only

systems (see

d 600 A or less

d to determine
j and relaying

a) Switches for use with Class | ground-fault sensing and relaying equipment include those that
are capable of interrupting 12 times their rated current or that have integral means to prevent
disconnecting as levels of fault current exceeding the contact interrupting capability of the

switch.

b) Switches for use with Class Il ground-fault sensing and relaying equipment are capable of
interrupting 10 times their rated current and are for use in ground-fault protection systems in
which means to prevent disconnecting at levels of fault current exceeding the contact
interrupting capability of the switch are incorporated within the ground-fault sensing and relaying
equipment when combined with Class | and Il ground-fault sensing and relaying equipment.
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5.36 PLUG FUSE - fuse consisting of a current-responsive element inside a housing with coaxial
terminals on one end, one terminal being a threaded metal ring or shell on the outside of the housing.

5.37 POLE OF A SWITCHING DEVICE - the portion of a switching device associated exclusively with
one electrically separated conducting path of its main circuit and excluding those portions which provide
a means for mounting and operating all poles together.

5.38 PRESSURE WIRE CONNECTOR - a reusable connector into which the conductor (wire) is secured
by mechanical pressure applied by integral screw, cone, or other mechanical parts.

5.39 RATING - a designated limit of operating characteristics based on specified conditions of current,

voltage, frequency, and such.

5.40 SERVICH
and fuses, and
other structure
cutoff of the sy

5.41 SHORT-
maximum avai
intended to be

5.42 SINGLE-

5.43 SWITCH
changing the G

5.44 SWITCH
is called “multi
to operate toge

5.45 TYPE TE
model of equip
usual service g
ratings assigne
used as a paf

evaluate modifications of;‘a*previous design and to assure that performance has not

affected. Test

E EQUIPMENT - the necessary equipment, usually consisting of a circuit(br
their accessories, located near the point of entrance of supply conduetars
or an otherwise defined area, and intended to constitute the main' ¢ontro

pply.

CIRCUIT CURRENT RATING - the maximum available rms“symmetrica
able dc current (which is marked on the switch) to which-the (fused or unf
connected when protected by the specified overcurreft protective device o

THROW SWITCH — a switch which has an open and a closed circuit positi

— a device, manually operated, unless otherwise designated, for opening an
onnection of a circuit.

NG DEVICE - called “single-pole”.if/it has only one pole. If it has more th
pole” (two-pole, three-pole, and so on) provided the poles are coupled in su
ther.

STS — tests made to determine the adequacy of the design of a particula
ment or its component-parts to meet its assigned ratings and to operate sati
onditions. Type tests\should be made only on representative equipment to g
d to all other apparatus of basically the same design. These tests are not
I of normal production. The applicable portion of these type tests may a

jata fromprevious similar designs may be used for current designs, where

6 Constructic1n

baker or switch
fo a building or
and means of

ac current or
used) switch is
r devices.

bn only.

d closing or for

an one pole, it
h a manner as

type, style, or
sfactorily under
ubstantiate the
intended to be
so be used to
een adversely
appropriate.

6.1 General

6.1.1 A switch shall employ materials throughout that are acceptable for the particular use, and shall be
made and finished with the degree of uniformity and quality of work practicable in a well-equipped factory.
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6.1.2 All parts of a switch shall be assembled in place when the switch is shipped from the factory, except

as noted in 6.1.3.

6.1.3 A switch may have provision for factory- or field-installed accessories such as neutral assemblies

or auxiliary switches provided that:
a) The switch is for use with and without such assemblies,
b) Each accessory is acceptable for the intended use,
¢) Each accessory can be installed without the disassembly of factory-assembled

without the use of a special tool unless such a tool and instructions for its use are
with each accessory

parts and
furnished

d) A bgrrier that is necessary because spacings would otherwise be less thahlrequired, or for

any other reason, is either:

i) Securely attached at the factory to either the switch or to,.the-accessory
installed, or

ii) Provided in the form of a kit made available by the manufacturer that ¢
6.1.7 and 6.1.8.

e) Thg accessory is an essentially complete unit and'does not require detailed ag

to be

omplies with

sembly in the

field. Qutting, splicing of existing wires, or resoldering of connections shall not be [permitted, and

f) The|accessory and switch are marked in accordance with 9.2.47.

6.1.4 With reference to 6.1.3, screws for mounting the neutral assembly shall be furnjshed with that

assembly but need not be assembled in place.
6.1.5 A switch|(including all of its parts) shall be strong and rigid enough for the intended

6.1.6 All ferrous metal parts other*than enclosures, unless of corrosion-resistant ma

application.

erial, shall be

galvanized, pginted, enameled; _plated, or otherwise acceptably treated to provide protection against

corrosion.

6.1.7 A DC rafed muliipole switch that requires poles to be wired in series and allows for
configurations pf the-poles, barriers and/or jumpers may be field installed if all of the follo

a) Bariers are either supplied with or made available by the manufacturer as pan

different series
ving are met:

of a kit;

b) Jumpers, if other than wire, are supplied with the barriers mentioned in a) or made available

by the manufacturer as part of the Kkit;
¢) The kit complies with 6.1.3 (c), (e), and (f);

d) The kit contains all required hardware; and
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e) Instructions for the use of barriers and/or jumpers are permanently marked on the switch for
each of the different configurations. In lieu of applying all markings to the switch, a separate
document shall be included with the switch and the switch shall be marked with a permanently
affixed label that reads: "For the proper configuration of connections of the terminals, refer to

Publication No.

provided with this switch.” The document shall include:
1) The switch manufacturer's name and type designation or equivalent;
2) Publication number and date or equivalent;

3) Switch electrical ratings, number of poles; and

4) A schematic of each of the intended wiring configurations for each ma

ked rating.

6.1.8 If the mg
to the wire siz

instructions require the wire to be bent with a radius less than the cold bend-mandrel r

Annex A, Ref.
6.2 Enclosure

6.2.1 An over
modifications ¢

6.2.2 A deadfront switch shall comply with the requiremepts'in Annex A, Ref. No. 4, only

those parts of
panelboard or

6.2.3 The enti
intended for fly
thick (base me

a) The
inch),

b) The

c) Thsg

intended forflush mounting, is as specified in Annex A, Ref. No. 4.

nufacturer’s instructions specify the installer is to provide the wire, detailed
b, insulation type, length, strip length, and physical configuration shall"be

No. 16, the jumpers shall be provided with the switch or kit as required in §

bll enclosure shall comply with the requirementsiin Annex A, Ref. No
nd additional requirements as specially describedin this Standard.

its enclosure that will be exposed when:the switch is installed behind the
he like.

re enclosure of a switch intended~for surface mounting and the box proy
sh mounting shall be permitted.to be formed of steel not less than 1.07 m

tal thickness not including. a-¢oating thickness) if:

length does not exceed 457 mm (18 inch) and the width does not exceed

depth of the bex proper is not more than 127 mm (5 inch), and

thickness\of a cover, front, door, trim, and similar parts, provided as part ¢

information as
provided. If the
bquirements of
A.7.

4, except for

with regard to
deadfront of a

er of a switch
m (0.042 inch)

356 mm (14

f an enclosure
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