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INTRODUCTI

1 Scope

ON

1.1 These requirements cover electrical equipment for control of air-conditioning, heating, cooking,
refrigeration, and humidity, rated 600 volts or less, to be used in ordinary locations in accordance with the
National Electrical Code, NFPA 70.

1.2 These requirements cover general-use equipment for field-installation and controls intended to be
factory installed on or in certain appliances as safety, limiting, or operating controls. These controls
respond directly or indirectly to changes in temperature, humidity, or pressure to effect control of

equipment or

a) R
equip
magn
witho

b) Ing
applic
press
heate
and re
not cd

c) Re
contrd

d) Co

appliance operation. Devices covered by these requirements include:

ei:igeration Controllers — Humidistats for factory installation on or in refrigerat

ent; pressure, temperature, pneumatic pressure, motor, timer, bimetallic-he
btically-operated controls, and the like, and combinations thereof in-control p
t transformers. See 1.4.

ustrial Operating Controls — Temperature controllers for industrial, farm, and
ptions; snow melting controls; return-duct humidistats; humidity controllers; p

, motor, timer, and magnetically operated sequence switches; stoker control
cording controls; and motor operators for actuatifg air dampers. These reqy
ver output connected apparatus such as dampets, linkages, or valves.

sidential Operating Controls — Room thermostats, room humidistats, and oth
Is for residential heating and cooling appliances.

ntrols for Factory Installation on orin Appliances —

1) Controls as mentionedin-(a) — (c) but specifically intended for use on,
part of the end-use equipiment.

3) Other controls including door-interlock thermostats for self-cleaning ove
baseboard heater temperature-limiting controls; humidifier controls; fan the
temperature-regulating and -limiting thermostats for electric heating equipn
clothes’/dryers, air heaters, household and commercial cooking appliances
parlor equipment, steam and dry bath heaters, and ranges (controlling ove

elements).

ire regulators; transformer (low-voltage secondary) relays; pneumatic pressu

on
Ater,
anels with or

boiler room
neumatic

re, bimetallic-
5; indicating
irements do

er operating

n, oras a

2) Electric water-heater controls intended to regulate or limit water tempernature.

ns;
rmostats; and
hent such as
beauty-

n or surface

1.3 Certain safety controls, and safety control circuits on operating controls, are investigated under the
requirements in this standard, insofar as they apply, and also under the applicable requirements for limit

controls.
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1.4 The following devices are among those considered to be refrigeration controllers:

a) A control that either directly or indirectly controls the starting and stopping of a compressor
motor of refrigeration or air-conditioning equipment because of variations in temperature,
pressure, refrigerant level, or the like.

b) A pressure limiting device and a defrost temperature-limiting device for refrigeration or air-
conditioning equipment.

c) An auxiliary device, such as a defrost timing control, a defrost temperature regulating control,
a start winding relay for a compressor motor, a control or defrost or heat pump change-over,
fan or pump motor, vane or load capacity regulator, or a similar device that primarily serves

refrigq

d) A
progra

1.5 A wall-mq
equipment is

1.6 Industrial
other applicati
and comparah

1.7 A resider
environments

1.8 A humidis

' H PN HT H P +
rativurnm Uur daimouriuniurmTty CTYUUTPTTITCTIL.

tontrol panel that, incorporates one or more of the functions describedin, (a)
imming refrigeration or air-conditioning equipment.

unted room thermostat not intended for mounting in or on refrigération or g
nvestigated as a thermostat and not as a refrigeration controllef.

temperature-indicating and -regulating controls include controls that are int
pns, for installation in or on industrial apparatus, or forpoiler or furnace room,
le locations that may not always be clean and dry

tial control is one intended for indoor comfort control use in clean, dry
such as dwellings, offices, and stores.

tat is investigated in the same manner‘as a thermostat.

1.9 Require

ents for controls intended t@\.-be factory installed on or in appliances

requirements pppropriate for the end-use appliance. The spacing requirements for several
are specified in Table 32.1.

1.10 These requirements do nof\cover primary safety or limit controls for gas, oil, of

central-heating furnaces or boilers; duct heaters; oil or gas burners; or stokers; nor do they
for oil pumps fnd oil level regulators; boiler-feed or low-water cut-offs; or furnace fan or bo

1.11 These rpquirements do not cover low-voltage thermostats, damper controls or s
intended for cpnnection’ only to a low-voltage circuit of limited power supplied by a primary
a Class 2 transfaormer. An assembly consisting of a line-voltage transformer with a low-volt
incorporated 3s\ah integral part of a control, such as a thermostat or a damper control, is|considered to

— (c) for

ir-conditioning

ended, among
farm, outdoor,

nonindustrial

may include
such controls

electric-fired
cover controls
ler circulators.

milar devices
battery or by

ge secondary

be within the scope of these requirements. See 6.1.

1.12 A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements
shall be proposed and adopted in conformance with the methods employed for development, revision, and

implementatio

n of this standard.
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2 Glossary

2.1 For the purpose of this standard the following definitions apply.

2.2 CLASS 2 TRANSFORMER - A stepdown transformer of the low-secondary-voltage type (30 volts
or less) rated for use with Class 2 remote-control circuits, low-energy power circuits, and signal circuits

(including bell or buzzer circuits and the like) in accordance with the National Electrical Co

de, ANSI/

NFPA 70-1993. Unless such a transformer is of the energy-limiting type having sufficient winding
impedance to limit the current output to a specified maximum value, it is required to be provided with a

fuse or other overcurrent-protective device rated for the application.

2.3 EQUIVALENT SELF-HEATING THERMAL PROTECTOR — A SHTP that is identified

as being

equivalent withenetherSHHP-anc
other SHTP W
the fixture.

HY dad o o Lolot: £ich HYY ™
< IMTICTIUTU U VT UoTU T A TTYTitnTy TIATUTTHITIeToriariyca

ithout adversely affecting the compliance of the lighting fixture with the requi

2.4 |ISOLATH
a transformer
rating not exc

ED-LIMITED-ENERGY CIRCUIT — A circuit derived from an isolatéd-secondg
having a maximum capacity of 100 volt-amperes and an open-citcuit second
peding 1000 volts.

2.5 LINE-VOQ
circuit charac

LTAGE CIRCUIT — A circuit involving a potential of nat more than 600 volts
ristics in excess of a low-voltage or isolated-limited-energy circuit.

2.6 LOW-VQLTAGE CIRCUIT — A circuit involving a potential>of not more than 30 volts g

ly with the
ements for

ry winding of
ary voltage

and having

nd supplied

by a primary battery, by a standard Class 2 transformer, or by a combination of a transformer and a

fixed impedance that, as a unit, complies with all the perférmance requirements for a Clas
transformer. A circuit derived from a line-voltage circuit'by connecting resistance in series
supply circuit ps a means of limiting the voltage and current is not considered to be a low-
circuit.

2.7 PORTAHLE EQUIPMENT — Cord andiplug connected equipment that is capable of b
or moved abopit.

2.8 SELF-HRATING THERMAL RROTECTOR (SHTP) — A thermal protective device con
temperature sensitive switching élement and a load voltage heater within a common housi
mounted on @ non-Type IC recessed fixture, the SHTP is intended to cycle under field relg
heating condifions.

2.9 STATIONARY EQUIPMENT — Cord and plug connected equipment that is intended t
in place, or lotated in a dedicated space.

5 2
with the
voltage

bing carried

bisting of a
ng. When
ted abnormal

b be fastened

2.10 THERMAL PROTECTOR — A thermal protective device consisting of a temperature
switching element with or without a series heater within a common housing.

sensitive

2.11 COMPONENT — A device or fabricated part of the control equipment covered by the scope of the
safety standard dedicated to the purpose. When incorporated in the ultimate use equipment, a product
otherwise typically field installed (e.g. luminaire) is considered to be a component. Unless otherwise
specified, materials that compose part of a device or a fabricated part of a device, such as
thermoplastic or copper, are not considered components.

2.11 added January 6, 2012
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2.12 CONTROL, OPERATING — A device or assembly of devices, the operation of which starts or
regulates the end product during normal operation. For example, a thermostat, the failure of which a
thermal cutout/limiter or another layer of protection would mitigate the potential hazard, is considered an
operating control.

2.12 added January 6, 2012

2.13 CONTROL, SAFETY OR PROTECTIVE — A device or assembly of devices, the operation of
which is intended to reduce the risk of electric shock, fire or injury to persons during normal and
reasonably anticipated abnormal operation of the appliance. For example, a thermal cutout/limiter, or
any other control/circuit relied upon for normal and abnormal conditions, is considered a safety or
protective control.

2.13 added January 6, 2012

3 Units of Mgasurement

3.1 Values stpted without parentheses are the requirement. Values in parentheses are g¢xplanatory or
approximate information.

4 Component
4.1 deleted J,
4.2 deleted J
4.3 deleted J.

4.4 deleted J

[

hnuary 6, 2012.
hnuary 6, 2012.
hnuary 6, 2012.

hnuary 6, 2012.

5 References|

5.1 Any undajed reference to a code or standard appearing in the requirements of this stapdard shall be
interpreted as|referring to the latest edition of that code or standard.

CONSTRUCT|ION

5A Componepts
5A added January 6, 2012

5A.1 General

5A.1.1 A component of a product covered by this standard shall:

a) Comply with the requirements for that component as indicated in this standard;

b) Be used in accordance with its rating(s) established for the intended conditions of use;
¢) Be used within its established use limitations; and

d) Additionally comply with the applicable requirements of this end product standard.

Exception No. 1: A component of a product covered by this standard is not required to comply with a
specific component requirement that:
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a) Involves a feature or characteristic not required in the application of the component in the

produ

ct, or

b) Is superseded by a requirement in this standard, or

c) Is separately evaluated when forming part of another component, provided the component is
used within its established ratings and limitations.

Exception No. 2: A component complying with a component standard other than those cited in this
standard is acceptable if:

a) The component also complies with the applicable component standard as cited in this

stand

b) Th

5A.1.2 A com
ground-fault

thereof, shall
that provide tk

Exception: V|
markings, insf
applied.

5A.1.3 A com

ol
T4, U1
e component standard:

1) Is compatible with the ampacity and overcurrent protection fequiremen
National Electrical Code, NFPA 70, where appropriate;

2) Considers long-term thermal properties of polymeric«insulating material,
accordance with the Standard for Polymeric Materials = Long Term Prope
Evaluations, UL 746B, and

3) Any use limitations of the other component.standard is identified and a
accommodated in the end use application. kor example, a component US€
household application, but intended fordrdustrial use and complying with {
component standard may assume user-expertise not common in househo
applications.

ponent that is also intended to\perform other functions, such as over curr
ircuit-interruption, surge suppression, any other similar functions, or any
comply additionally withthe tequirements of the applicable standard(s) that
ose functions.

here these othe( functions are not required for the application and not ident
ructions, or packaging for the appliance, the additional component standard(

component st
personal inju

i

ponentnot anticipated by the requirements of this standard, not specifically ¢
ndards as cited in this standard, and that involves a potential risk of electric

S in the

5 in
‘ty

bpropriately
din a

he relevant
d

PNt protection,
combination
cover devices

fied as part of
5) need not be

overed by the
shock, fire, or
ard, and shall

~shall be additionally investigated in accordance with the applicable stand

comply with items (b) — (d) of 5A.1.1.

5A.1.4 With regard to a component being additionally evaluated, reference to construction and
performance requirements in another end product standard is appropriate where that standard anticipates
normal and abnormal use conditions consistent with the application of UL 873.
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5A.1.5 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

5A.2 Attachment plugs, receptacles, connectors, and terminals

5A.2.1 Attachment plugs and receptacles shall comply with the Standard for Attachment Plugs and
Receptacles, UL 498.

5A.2.2 Quick-connect terminals, both connectors and tabs, for use with one or two 22 — 10 AWG copper
conductors, having nominal widths of 2.8, 3.2, 4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.205, and 0.250
in), intended for internal wiring connections in appliances, or for the field termination of conductors to the

L1210

appliance, sh

Exception:
insertion-withd

5A.2.3 Single|
between elec
conductors, d
Component C
5A.2.4 Wire d
5A.2.5 Splicin]

5A.2.6 Multi-g
utilization eqy

Insulated Multi-Pole Splicing Wire Connectors, UL"2459. See 5A.2.9.

5A.2.7 Equipment wiring terminals for-tise with all alloys of copper, aluminum, or copper-

conductors, s

Copper Conduictors, UL 486E.

5A.2.8 Termi

be suitably raTed for fieldwiring.

Exception: A
if the part cq

1 1 FT S Y (el al £ ol | o Loy ol o $ T aoron: 1
I CUITIPTYy VWILTT UTC Jtarnudaru TUT LT iivdl WUiLiN o urimic o reirmrialo, UL o1 U,

ther sizes of quick-connect terminals shall be investigated with respect, to
rawal, temperature rise, and all tests shall be conducted in accordance with

and multipole connectors for use in data, signal, control and power applicati
rical equipment, and that are intended for factory assembly/to copper o
r for factory assembly to printed wiring boards, shalk comply with the
pnnectors for Data, Signal, Control and Power Applications, UL 1977.

onnectors shall comply with the Standard for Wire/Connectors, UL 486A-486

g wire connectors shall comply with the Standard for Splicing Wire Connect

ole splicing wire connectors that are_intended to facilitate the connection
ipment to the branch-circuit conduetors of buildings shall comply with thg

5A.2.6%evised February 6, 2015

nall comply with Standard for Equipment Wiring Terminals for Use with Alu

al blocks shallh.comply with the Standard for Terminal Blocks, UL 1059, and

fabricated part performing the function of a terminal block need not comply]
mplies with the requirements of Section 15, Insulating Material, Sectid

Connections,

crimp pull out,
UL 310.

bns within and

copper alloy
Standard for
B.

ors, UL 486C.

of hard-wired
Standard for

tlad aluminum
minum and/or

, if applicable,

with UL 1059
n 16, Supply

Section 17, Current-Carrying Parts, and Section 32, Spacings. Sections 21

, Low-Voltage

External Wiring Requirements, and 22, Grounding, provide additional options as exceptions.

5A.2.9 Female devices (such as receptacles and connectors) that are intended, or that may be used, to
interrupt current in the end product, shall be suitably rated for current interruption of the specific type of
load, when evaluated with its mating plug or connector. For example, an appliance coupler that can be
used to interrupt the current of a motor load shall have a suitable horsepower rating when tested with its
mating plug.
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5A.2.10 Bonding devices, ground clamps, grounding and bonding bushings and locknuts, and similar
equipment, shall comply with the Standard for Grounding and Bonding Equipment, UL 467.

5A.3 Batteries

5A.3.1 A lithium ion (Li-On) single cell battery shall comply with the requirements for secondary lithium
cells in the Standard for Lithium Batteries, UL 1642. A lithium ion muiltiple cell battery, and a lithium ion
battery pack, shall comply with the applicable requirements for secondary lithium cells or battery packs in
the Standard for Household and Commercial Batteries, UL 2054.

5A.3.2 Rechargeable nickel cadmium (Ni-Cad) cells and battery packs shall comply with the applicable
construction and performance requirements of this standard.

5A.3.3 Rechirgeable nickel metal-hydride (Ni-MH) battery cells and packs shall covlnply with the
construction and performance requirements of this standard, or the applicable requirements|for secondary
cells or battery packs in the Standard for Household and Commercial Batteries, UL 2054.
5A.4 Electrical boxes and raceways

5A.4.1 Electrical boxes and the associated bushings and fittings, and raceways, of the typgs specified in
Chapter 3 of the National Electrical Code, NFPA 70 and that comply with one of the followjng standards:

a) Standard for Metallic Outlet Boxes, UL 514A,
b) Standard for Conduit, Tubing, and Cable Fittings; UL 514B,
c) Standard for Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers, UL 514C, or
d) Standard for Cover Plates for Flush-Mounted Wiring Devices, UL 514D.
5A.5 Capacitgrs, filters and surge protective-devices
5A.5.1 Capaditors
5A.5.1.1 A capacitor located in'the line voltage circuit shall comply with the Standard for Fixed Capacitors
for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed Capacitors for Electromagnetic
Interference Huppressionand Connection to the Supply Mains, UL 60384-14 or the| Standard for

Capacitors, UL 810.
5A.5.1.1 revised February 6, 2015
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5A.5.2 Filters

5A.5.2.1 Electromagnetic interference filters with integral enclosures shall comply with the Standard for
Electromagnetic Interference Filters, UL 1283.

5A.5.3 Surge

Protective Devices

5A.5.3.1 Surge Protective Devices (SPDs), including air gaps and metal oxide varistors (MOVs), shall
comply with the requirements in the Standard for Surge Protective Devices, UL 1449. Paragraphs
5A.5.3.2 through 5A.5.3.6 are applicable . Referenced ratings are per UL 1449.

Exception:

These requirements do not apply to SPDs located in a Class 2 circuit unless the circuit is

performing a
5A.5.3.2 Typs4

a) M4
worKif

b) M3

fatvi fiinaltion
alCL)’ arrcuayurit.
b 1, 2, or 3 SPDs and Type 1, 2 or 3 Component Assemblies SPDs shall;

intain a Maximum Continuous Operating Voltage (MCOV) rating-€qgual to or
g voltage of the circuit connected, and

intain the appropriate Type Rating for the application in dccordance with Ta

Table 5A.1
Type 1, 2, or 3 Ratings

greater than

ble B5A.1.

Application Type Rating
Line side of service equipment 1
Load side of sg¢rvice equipment or feeder circuit applications lor2
Branch circuit or control circuit applications lor2or3

5A.5.3.3 Typg 4 or Type 5 discrete component SPDs and Type 4 component assemblie

Maximum Co
(line-to-line) v

Exception: I
subjected to 4§
have a rating

5A.5.3.4 Typ4
accordance wj

ntinuous Operating Voltage-(MCOQOV) rating equal to or greater than the p
bltage of the system supply:

the Type 4 or 5 discrete component SPDs and Type 4 component assemb
Il the Current Tésts in accordance with UL 1449, during its investigation, th
equal to or greater than the working voltage of the circuit connected.

b 4 or 5-disCrete component SPDs and Type 4 Component Assemblies sh
th (a),\(b) or (c):

[vpe 4 discrete component SPD rated for use in Type 1 - 3 applications ma

a) A

5 shall have a
hase-to-phase

jes have been
e MCOV may

all be rated in

be used in

applications indicated in Table 5A.1, or

b) A Type 4 discrete component SPD rated for use in Type 1 - 3 applications or "other" rated
applications shall have an Operating Duty Cycle Voltage (Vp,) and Peak Current (Ap) in
accordance with Table 5A.2, based on the working voltage of the circuit connected, or

Exception: For SPDs used in other than across-the-line applications such as in a non-isolated
electronic circuit, the additional circuit impedance in series with the SPD can be considered when
determining the required SPD ratings. The A, rating of the SPD may be less than that defined
Table 5A.2 provided the A, rating is equal to or is greater than the surge current parameters
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determine by a calculation that accounts for fixed series impedance inherent in the circuit. [The
calculated A, would be equal to V), divided by the combined known impedance inherent in the
circuit plus 2 ohms, which is the anticipated source impedance].

c) A Type 5 discrete component SPD or Type 4 component assemblies shall be rated with a
Nominal Discharge Current, NDC (l,) in accordance with Table 5A.2, based on the working
voltage of the circuit connected.

Exception: For SPDs used in other than across-the-line applications such as in a non-isolated
electronic circuit, the additional circuit impedance in series with the SPD can be considered when
determining the required SPD ratings. The I,o0f the SPD may be less than that defined Table 5A.2
provided the |, rating is equal to or is greater than the surge current parameters determine by a
calculptten—that-eaccotnts—forfixed—settes—pedance—nterent—the—eireait—he calculated |,
would be equal to V,, divided by the combined known impedance inherent in, thg circuit plus 2
ohms| which is the anticipated source impedance].

Table 5A.2
Type 4 or 5 SPD Ratings
Ratings.of Type 4 or 5 SPDs
SPD Circuit
Phase-to-Ground Voltage, Vac 2 Operating DUty Cycle Peak
by Overvoltage Category P Minimum @perating Duty Current of Minimum
Cycle Peak Voltage Nominal Discharge Current,
I I 1] \Y] (KV;)(1.2 x 50 ps) ND@ (I,) A

50 - - S 0.33 165
100 50 - - 0.50 250
150 100 50 - 0.80 400
300 150 100 50 1.5 7150
600 300 150 100 2.5 1p50
- 600 300 150 4.0 2000
- - 600 300 6.0 3000

2 For ungrounddd systems or systems with one phase grounded, the phase-to-ground voltage is considered to pe the same as
the phase-to-phpse voltagedor_the purposes of using this table.

b Typical examgles of categpries for products are given below.
Category IV - Pfimary ‘Supply Circuit Level. Overhead lines and cable systems including distribution and its assciated
overcurrent protectiveseéquipment (equipment installed at the service entrance).
Category Il - Distebut Hou i g} : i
supply level, Category IV.

Category Il - Load Circuit Level. Appliances and portable equipment and the like connected to the distribution level, Category
.

Category | - Signal Circuit Level. Special equipment or parts of equipment such as low-voltage electronic logic systems, remote
controls, signaling and power limited (per NEC Article 725) circuits connected to the load level, Category Il.

o the primary

5A.5.3.5 Electronic safety controls shall, in addition to the requirements noted in 5A.5.3.2 and 5A.5.3.3,
be subjected to a subsequent transient overvoltage test sequence in the end-use equipment application
as defined by the Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991,
with the SPD installed as intended. To minimize testing of the end-use equipment involving multiple
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alternate SPDs sources or types, the SPD with the highest Measured Limited Voltage rating or Voltage
Protective Rating, as applicable, shall be tested in the transient overvoltage test sequence. The highest
rated SPD can represent multiple alternate SPDs sources or types.

Exception: If the electronic safety control complies with the transient overvoltage test sequence when
tested with the SPD removed, the SPD need only comply with 5A.5.3.2 and 5A.5.3.3.

5A.5.3.6 SPDs are not permitted to be used between line / mains / non-Class 2 circuits and Class 2
circuits.

5A.6 Thermistors and thermal links

5A.6.1 A tem| ature coefficient

(NTC) thermis
the Standard

5A.6.2 A ther
and Applicatid
5A.7 Cords a

5A.7.1 A corg

Cords, UL 817.

5A.7.2 Flexib
Flexible cord
power supply

5A.8 Gasketq
5A.8.1 Gasksg
Exception: G

54, Acceleratd
requirement.

tor, that performs the same function as an operating or protective control sh

or Thermistor-Type Devices, UL 1434,

mal link (thermal cutoff) shall comply with the Standard for Thermal-Links —
n Guide, UL 60691.

5A.6.2 revised February 6, 2015
hd cables

set or power supply cord shall comply with the_Standard for Cord Sets and
4

e cords and cables shall comply with thecStandard for Flexible Cords and @
and cables are considered to fulfill this, requirement when preassembled in
cord complying with UL 817.

and seals

ts and seals shall comply with the Standard for Gaskets and Seals, UL 157.

askets and seals, and the securing adhesive, that comply with the requireme
d Aging Tests o Gaskets, Sealing Compounds, and Adhesives, are considef

all comply with

Requirements

Power Supply

ables, UL 62.
a cord set or

nts of Section
ed to fulfill this
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5A.9 Ground-fault, arc-fault, and leakage current detectors/interrupters

5A.9.1 Ground-fault circuit-interrupters (GFCI) for protection against electrical shock shall comply with the
Standard for Ground-Fault Circuit-Interrupters, UL 943, including any end-use equipment marking or
instruction manual statement requirements.

5A.9.2 Appliance-leakage-current interrupters (ALCI) for protection against electrical shock shall comply
with the Standard for Appliance-Leakage-Current Interrupters, UL 943B. An ALCI is not considered an
acceptable substitute for a GFCI when a GFCI is required by the National Electrical Code, NFPA 70.

5A.9.3 Equipment ground-fault protective devices shall comply with the Standard for Ground-Fault
Sensing and Relaying Equipment, UL 1053, and applicable requirements of the Standard for Ground-Fault
Circuit-InterruptersoH—943-

5A.9.4 Arc-fault circuit-interrupters (AFCI) shall comply with the Standard for Arc-Fault
Circuit-Interrupters, UL 1699.

5A.9.5 Leakdage-current detector-interrupters (LCDI) and any shielded cord’ between the LCDI and
appliance shall comply with Standard for Arc-Fault Circuit-Interrupters, UL 1699.

5A.10 Heaterp and heating elements

5A.10.1 Electric resistance heating elements shall comply with‘the”construction requiremepts of:

a) The Standard for Electric Heating Appliances, UL499; or
b) The Standard for Sheathed Heating Elements, UL 1030.

Exception: ating wire (e.g. rope heater) that-ecomplies with the Standard for Appliance Wiring Material,
UL 758, and the requirements of this end preduct standard are considered to fulfill this requirement.

istor-type heaters (e,g\PTC and NTC heaters) shall comply with the| Standard for
Thermistor-Type Devices, UL 1434.

5A.11 Insulation systems

5A.11.1 Matefials used in an insulation system that operates above Class 105 (A) temperatures shall
comply with the Standard-for Systems of Insulating Materials — General, UL 1446.

5A.11.2 All insulation systems employing integral ground insulation shall comply with thg requirements
specified in the'Standard for Systems of Insulating Materials — General, UL 1446.
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5A.12 Light sources and associated components

5A.12.1 Lampholders and indicating lamps shall comply with the Standard for Lampholders, UL 496.

Exception: Lampholders forming part of a luminaire that complies with the applicable luminaire standard
are considered to comply with this requirement.

5A.12.2 Lighting ballasts shall comply with:

a) The Standard for Fluorescent-Lamp Ballasts, UL 935, or

b) The Standard for High-Intensity Discharge Lamp Ballasts, UL 1029.

Exception No
are considere

Exception No

5A.12.3 Light
(LED) Equipm

Exception No.
standard are

Exception Ng
indicating pur,
Lighting Prod
standard.

5A.13 Markin

5A.13.1 A m4
UL 969, unde

Exception: A
this standard

1: Ballasts forming part of a luminaire that complies with the applicable [umy
i to comply with this requirement.

2: Ballasts for other light sources shall comply with the applicable_standard

emitting diode (LED) light sources shall comply with the Standard for Light |
ent for Use in Lighting Products, UL 8750.

1: LED light sources forming part of a luminaire that'complies with the applid
ronsidered to comply with this requirement.

. 2: Individual LED light sources mounted“on printed wiring boards and

poses need not comply with Standard fordight Emitting Diode (LED) Equipn
Licts, UL 8750, but shall comply with, the applicable requirements of this

5A.12.3 revised February 6, 2015
j and labeling systems

rking and labeling system shall comply with Standard for Marking and Labg
the specified environmental conditions.

marking or labeling system that complies with Section 60, Permanence of M|
s considered\to fulfill the requirement.

naire standard

s).

Fmitting Diode

able luminaire

intended for
ent for Use in
5 end product

p

ling Systems,

arking Test, of
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5A.14 Overcurrent protection

5A.14.1 Fuses shall comply with the Standard for Low-Voltage Fuses — Part 1: General Requirements,
UL 248-1, and the applicable Part 2 (e.g. UL 248-5). Defined use fuses that comply with UL 248-1 and
another appropriate standard for the fuse are considered to comply with this requirement.

5A.14.2 Circuit breakers shall comply with the Standard for Molded-Case Circuit Breakers, Molded-Case
Switches and Circuit-Breaker Enclosures, UL 489.

Exception: Circuit breakers used in telecommunications circuitry that comply with the Standard for Circuit
Breakers For Use in Communications Equipment, UL 489A, need not comply with UL 489.

5A.14.3 Circyt v y ection against
electrical shogk shall additionally comply with the Standard for Ground-Fault Circuit-Interfupters, UL 943.

5A.14.4 Supplementary protectors shall comply with the Standard for Supplementary Protectors for Use
in Electrical Eguipment, UL 1077.

5A.14.5 Fusing resistors shall comply with the Standard for Fusing Resistors and Tempgrature-Limited
Resistors for Radio- and Television-Type Appliances, UL 1412.

5A.15 Power |supplies

5A.15.1 A Class 2 power supply shall comply with one of the fellowing:
a) The Standard for Class 2 Power Units, UL 13%0;
b) The Standard for Information Technology*Equipment — Safety — Part 1: Generd|l
Requirements, UL 60950-1, with an output marked “Class 2”, or that complies with the limited
powel source (LPS) requirements and.is marked “LPS”; or
c) The requirements in Section“36, Class 2 Power Sources and Circuits, and Secfion 68, Class

2 Power Sources and Circuits;-and applicable Class 2 power source and circuit tegts in Section
63, Class 2 Power Sources.and Circuit Tests.

5A.15.1 revised February 6, 2015
5A.15.2 A nop-Class 2 pewer supply shall comply with one of the following:

a) The Standard for Power Units Other Than Class 2, UL 1012; or

b) The“'Standard for Information Technology Equipment — Safety — Part 1: Generd|l
Requirements, UL 60950-1.

5A.15.2 revised February 6, 2015
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5A.16 Printed wiring boards

5A.16.1 Printed wiring boards, including the coatings, shall comply with the Standard for Printed-Wiring
Boards, UL 796.

Exception: A printed-wiring board in a Class 2 nonsafety circuit is not required to comply with the bonding
requirements in UL 796 if the board is separated from parts of other circuits such that loosening of the
bond between the foil conductor and the base material will not result in the foil conductors or components

coming in contact with parts of other circuits of the control or of the end-use product.

5A.17 Power

comply with
dielectric voltg
47 of this stan

5A.17.2 Ano
or between o

switching semiconductors, optical isolators, and electronic components

he Standard of Safety for Electrically Isolated Semiconductor Devicesy
ge withstand tests required by UL 1557 shall be conducted applying théycrit
dard.

btical isolator that is relied upon to provide isolation between primary and sec
her circuits as required by this end product standard shall*Comply with the

Safety for Optical Isolators, UL 1577. The dielectric voltage withstand tésts required by UL

conducted ap

5A.17.3 Whe
for Safety-Rel
appropriate to|

5A.17.4 A cri
functions who
in the end pro

5A.17.5 A cri
accordance

Safety-Relatd
techniques su

plying the criteria of Section 47 of this standard.

e an electronic component is determined to be a €ritical component, the Stan
hted Controls Employing Solid-State Devices, UL+991, including environment
the intended usage of the end-product and_its follow-up program, shall be a

fical component is a component that_performs one or more safety-related
e failure results in a condition such¢as the risk of fire, electric shock, or inju
duct application.

ical component may also bg'identified using a failure-mode and effect analy
vith the Failure-Mode~and Effect Analysis (FMEA) of the Standard

d Controls Employing“Solid-State Devices, UL 991. Other equivalent
ch as FMEDA or ETA.may be used.

5A.17.6 Electronic safety/protective (limiting) type controls shall comply with the requir
ests for Safety-Related Controls Employing Solid-State Devices, UL 991. Spme examples
of electronic $afety/protective type controls which include protective functions are temps
controls, safgty confrols, water heater controls, refrigeration motor-compresor variablg
controls providling. protective/safety functions, etc.

Standard for

p ground shall
JL 1557. The
bria of Section

bndary circuits
Standard for
1577 shall be

dard for Tests
al stress tests
pplied.

or protective

ry to persons,

sis (FMEA) in
for Tests for
failure mode

bments in the

rature limiting
speed drive

Exception:

Controls complying with Annex H requirements in the Standard for Automatic Electrical

Controls for Household and Similar Use; Part 1: General Requirements, UL 60730-1 are considered to be
in compliance withUL 991 requirements.

5A.17.7 The test levels for the required environmental stress tests of UL 991, Sections 11 through 22,
shall be as specified in the end-use equipment standard. When the end-use standard does not specify the
test levels, the following identified test levels shall apply for the referenced tests:

a) Power supply voltage dips and short interruption — Per Section 11, UL 991;

b) Transient overvoltage — Per Table 12.2, UL 991,
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c) Vol

tage (Ramp) variation - Per Table 13.1, UL 991;

d) Electromagnetic susceptibility —

1) Conducted Disturbances — Test Level 3,

2) Radiated Disturbances — Field Strength 3 V/m ;

e) Electrostatic discharge — Per Section 15, UL 991;

f) Composite operational and cycling test — Per Section 16, UL 991;

g) Teptforeffects-of-shippingand-storage—FPerSeetion++B+99+:

h) Humidity — Per Table 19.1, UL 991;

i) Dust — Per Section 20, UL 991. Applicable only for protective controlS with an o
elemdnt, the obscuring of which would result in a loss of protective function;

j) Vibration — Class C;

k) Jafring - Per Section 22, UL 991.

5A.17.8 The
overvoltage al

5A.17.9 The
overall control

all critical conpponents. The end-use equipment-standard shall specify the overall control

rate, Ap. and t
does not spec
If the end-use
Test, the test

5A.17.10 Wh
specified in th
multiplier for
end-use equig
factor for ind
continuous er

composite operational and cycling test repfesents the thermal cycling
nd undervoltage test in UL 991.

computational investigation of critical components in UL 991 is conducted to
system failure rate, A, of the control;system by appropriately combining the

e time and test ambient tempefature for the Operational Test. When the eng
fy a control system failure rate; A, shall be 0 failures/10° hours for the entire g

shall be conducted for, 14“days at the ambient temperature specified in UL 9

bn there are critical components identified in the control system and the fail
b end-use standard, the demonstrated test method in UL 991 is required to b
he test aceeleration factor for nonindustrial applications is to be 576.30 f
ment, or.5763.00 for continuous end-use equipment. The multiplier for the te
strial \applications is to be 869.80 for intermittent end-use equipment, 0
d-use~equipment. The test acceleration factor equation is to be based o
bd.ambient.

equipment rat|

btical

test and the

determine the
failure rates of
system failure
-use standard
ontrol system.

standard does not specify~aperiod of time and test ambient temperature for the Operational

01.

Lre rate is not
e applied. The
or intermittent
5t acceleration
r 9698.00 for
W the end-use
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5A.18 Supple

mental insulation, insulating bushings, and assembly aids

5A.18.1 The requirements for supplemental insulation (e.g. tape, sleeving or tubing) shall comply with the

following:

a) Insulating tape shall comply with the Standard for Polyvinyl Chloride, Polyethylene, and
Rubber Insulating Tape, UL 510;

b) Sleeving shall comply with the Standard for Coated Electrical Sleeving, UL 1441;

¢) Tubing shall comply with the Standard for Extruded Insulating Tubing, UL 224.

5A.18.2 Wire

a9

of Circuits. A
comply with tH

5A.18.3 Insul
considered to

Relief Test) shall be performed, as required, to confirm the combination of‘the insulating by

supporting pa

5A.19 Transf¢rmers

5A.19.1 Gene
Part 1: Gene

General Purppse Transformers, UL 5085-2.

Exception: A
Section 64,

requirement.

5A.19.2 Clas
— Part 1: Gen
Class 2 and Q

Exception: A
requirements
and Circuits, é
and Circuit Te

HUO;t;UII;IIU dCV;\;CO oha” \,umply vv;th SUbt;UI 1o 15, :IIOU:C‘I;IIU MatC|;a:o, arl
fdevice that complies with the Standard for Positioning Devices, UL 1565,s
is requirement.

U

hting bushings that comply with 5A.1 and the Standard for Insulating-Bushing
comply with the requirements of this Standard. Tests specified ithis standd

ts are suitable.

ral-purpose transformers shall comply with thexStandard for Low Voltage T
al Requirements, UL 5085-1; and the Standard for Low Voltage Transforn

transformer that meets the applicable construction and performance re|
solated-Limited Secondary and-~Non-Class 2 Circuit Tests, meets the

5A A9.1 revised February 6, 2015

2 and Class 3 transformers shall comply with the Standard for Low Voltage
lass 3 Transformers, UL 5085-3.

Class 2 and\Class 3 transformer that meets the applicable construction an

Of Sectipn36, Class 2 Power Sources and Circuits, and Section 68, Class 2 R

nd appliecable Class 2 power source and circuit tests in Section 63, Class 2 R
Sts:

5, Separation
considered to

D

5, UL 635, are
rd (e.g. Strain
shing and the

ransformers —
hers — Part 2:

quirements of
intent of this

Transformers

eral Requirements, UL 5085-1; and the Standard for Low Voltage Transformers — Part 3:

il performance
fower Sources
fower Sources

5A.19.2 revised February 6, 2015
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5A.20 Valves (electrically operated) and solenoids

5A.20.1 Electrically operated valves shall comply with the:
a) Standard for Electrically Operated Valves, UL 429; or
b) Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General
Requirements, UL 60730-1; and the Standard for Automatic Electrical Controls for Household
and Similar Use, Part 2: Particular Requirements for Electrically Operated Water Valves,

Including Mechanical Requirements, UL 60730-2-8.

5A.20.2 Solenoids shall comply with the applicable construction and performance requirements of this
standard.

6 General

maximum sedondary potential of more than 30 volts or a maximum secondary output more than that
specified for @ standard Class 2 transformer under any service conditiomor load shall be investigated
under conditigns of intended service to determine whether it is acceptable for the intended| application.

6.1 A temper{ture-indicating or -regulating device or system that falls within the\seope of 1.11, but has a

6.2 deleted January 6, 2012.



https://ulnorm.com/api/?name=UL 873 2015.pdf

12N TEMPERATURE-INDICATING AND -REGULATING EQUIPMENT - UL 873 JANUARY 6, 2012

No Text on This Page



https://ulnorm.com/api/?name=UL 873 2015.pdf

NOVEMBER 16, 2007 TEMPERATURE-INDICATING AND -REGULATING EQUIPMENT - UL 873 13

7 Frame and Enclosure
7.1 General

7.1.1 Temperature-indicating and -regulating equipment shall be formed and assembled so that it will
have the strength and rigidity necessary to resist the abuses to which it may be subjected, without
increasing the risk of fire, electric shock, or injury to persons due to total or partial collapse with resulting
reduction of spacings, loosening or displacement of parts, or other serious defects.

7.2 Accessibility of live parts

7.2.1 Electrical parts of a device, other than a supply cord or low-voltage terminals, shall be located or
enCIOsed tO r dubc thC IIO:\ Uf UII;IItUIIt;UIIa: CUI |ta\.,t vv;th art UII;IIOU:C{th :IVU pout. I"\\ddltlul a.”y, E|eCtrlcaI
parts shall be|located or enclosed so that protection against unintentional contact or shorting of live parts
that could regult in a malfunction of the controlled equipment is provided. For the\purpose of these
requirements, |[film-coated wire is considered to be an uninsulated live part.

Exception: An enclosure is not required for a device intended for assembly as)part of angther device.

7.2.2 An operljing in an enclosure of a control is acceptable if an accessihility probe as illustfated in Figure
7.1, when insgrted into the opening, cannot be made to touch any part that involves a risk of|electric shock
to the end-usgr or service personnel. However, in no case shall4he opening be large engugh to permit
the entrance ¢f a 1 inch (25.4 mm) diameter rod.
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Figure 7.1
Accessibility probe
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7.2.3 The accessibility probe shall be articulated into any configuration and shall be rotated or angled to
any position before, during, or after insertion into the opening, and the penetration shall be to any depth
allowed by the opening size, including minimal depth combined with maximum articulation.

7.2.4 If any part of the enclosure must be opened or removed as part of normal operation, regular
adjustment, or regular or required maintenance (set point adjustment, timer or time of day clock
adjustment, battery replacement, and the like) with or without the use of tools, or can be opened or

removed without the use of tools, the accessibility probe is to be applied without the part in place.

7.3 Covers

7.3.1 An enclosure and a part of an enclosure such as a door, cover, or tank, shall be provided with
means for firnpy-seettingttrptace:

7.3.2 Sheet-metal screws threading directly into metal shall not be used to attach a.coyer,

part removed
sheet-metal n
self-tapping m

to install field wiring or for operation of the equipment. Sheet-metal screws nj
Iits that are permanently mounted and protected against corrosion;'and machi
achine screws may thread directly into sheet-metal walls. See 19:12.

7.3.3 Sheet-npetal screws mounting internal components that are not removed for installatig

may thread di

7.3.4 An enc
overload-protd
cover in conn

7.3.5 A door
shut closely g
edges, or hav|
walls of the K

rectly into metal.

osure cover shall be hinged if it gives access<to fuses, thermal cutouts,
ctive device, the functioning of which requiresirenewal, or if it is necessal
pction with intended operation of the device.

pr cover giving access to a fuse or thermal cutout in other than a low-volta
gainst a 1/4-inch rabbet or the equivalent, have turned flanges for the full
e angle strips fastened to it. Flanges or angle strips shall fit closely with the
ox proper and shall overlap the) edges of the box not less than 1/2 inch

construction that affords equivalent protection or a combination of flange and rabbet is acg

7.3.6 A strip U

sed to provide a rabbet'and an angle strip fastened to the edges of a door sh

at not less than two points, not more than 1-1/2 inches (38.1 mm) from each end of eaq

points betwee

7.3.7 A hinge
tool to hold it

Exception: A

h these end fastenings not more than 6 inches (152 mm) apart.

d cover shall\not depend solely upon screws or other similar means requirin
Closed, butshall be provided with a spring latch or catch.

cover that is hinged but is not required to be hinged for holding the cove

door, or other
ay thread into
he screws and

n or operation

or any other
y to open the

je circuit shall
length of four
outside of the
(2.7 mm). A
eptable.

all be secured
h strip and at

g the use of a

r may be held

closed by a ¢

asp) a sliding latch, or other means.

7.3.8 A snap-on cover that gives access to bare live parts and that does not require a tool for removal
shall withstand the tests described in Snap-On Covers Test, Section 58.

7.3.9 The continuity of a bonding means for a snap-on or fastener-attached cover shall comply with the
requirements in Bonding of Internal Parts, Section 22.
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7.4 Transformers

7.4.1 A transformer shall be housed within its own enclosure, within the main enclosure of
temperature-indicating and -regulating equipment, or within a combination of the two.

7.4.2 A sheet-steel transformer enclosure shall have a thickness of not less than 0.026 inch (0.66 mm) if
uncoated and not less than 0.029 inch (0.74 mm) if galvanized.

Exception: Sheet steel having a thickness of not less than 0.020 inch (0.51 mm) if uncoated and not less
than 0.023 inch (0.58 mm) if galvanized may be used for a drawn end bell having maximum dimensions
of 2-1/4 inches (57.2 mm) on the flat portion and 1-1/2 inches (38.1 mm) at the base of the drawn portion.

7.4.3 A Ca.St IICta: tIQIIOfUIIIICI CIIb:UOUIC oha” bUIIIrJ:_y VV;th thU Ich;ICIIICIItO ;II 7.5.1. A transformer
enclosure of qther material shall have strength and rigidity, and otherwise be rated for th&|purpose.

7.5 Cast metal

7.5.1 A cast-netal enclosure shall be at least 1/8 inch (3.2 mm) thick at every_point, morg than 1/8 inch
thick at reinfofcing ribs and door edges, and not less than 1/4 inch (6.4 mm) thick at tapped holes for
conduit.

Exception: Qther than at plain or threaded conduit holes, die-cast\metal may be:

a) Nat less than 3/32 inch (2.4 mm) thick for an area greater than 24 square inches (154.8
cm?) or having dimensions more than 6 inches (152°mm).

b) Ngt less than 1/16 inch (1.6 mm) thick for.an area of 24 square inches or less gnd having no
dimernsions more than 6 inches. The areacdimitation may be obtained by the provigion of
reinfofcing ribs subdividing a larger area:

c) Ndt less than 0.035 inch (0.89-mm) thick if the enclosure will not be used as a |splice box
and ifithe voltage rating of the-complete device is such that the voltage between any two
condyctors is 250 volts or less;’and is limited to direct current or single-phase alternating
current.

d) Ndt less than 0.028 inch (0.71 mm) thick if the enclosure houses only low-voltdge circuits.
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7.6 Sheet me

tal

7.6.1 Other than at points where a wiring system is to be connected, the thickness of a sheet-metal

enclosure shall not be less than that specified in Tables 7.1 and 7.2.

Exception: A room thermostat shall be as specified in 7.9.3.

7.6.2 At points at which a wiring system is to be connected, uncoated steel shall not be less than 0.032
inch (0.81 mm) thick, zinc-coated steel shall not be less than 0.034 inch (0.86 mm) thick, and nonferrous
metal shall not be less than 0.045 inch (1.14 mm) thick.

7.6.3 Tables 7.1 and 7.2 are based on a uniform deflection of the enclosure surface for a given load

concentrated

7.6.4 With re
folded rigid s
dimensions a
moments thal
considered to

+ bl + £ 4l £ ol £ tal ool
CUIC LUTICT UT UITC oUTTaLT TTYyATUIT OO UT TTTTAl tTITURNNC oo,

erence to Tables 7.1 and 7.2, a supporting frame is a structure of angle o
pction of sheet metal that is rigidly attached to and has essentially’ the
5 the enclosure surface, and that has sufficient torsional rigidity~to resis|
may be applied via the enclosure surface when it is deflected. Constijuction that is
have equivalent reinforcing may be accomplished by designs\that will prody

that is as rigifl as one built with a frame of angles or channels. Construction considered

supporting fra|
a) Sit
b) A

c) An

me includes:

gle sheet with single formed flanges — formed edges,

Eingle sheet that is corrugated or ribbed,

Table 7.1
Minimpum thickness of sheet metal fef.enclosures— carbon steel or stainless steel

enclosure surface loosely attached to_a frame, for example, with spring clips.

channel or a
same outside
t the bending

ce a structure
to be without

Without qupporting frame 2 With supporting frame or equivalent Minimum thickness, ipch (mm)
reinforcing 2
Maximum width ?, | Maximum length. 8} "Maximum width °, | Maximum length,
Inches (cnp) Inches (em) Inches (cm) nches (cm) Uncoated Metgl coated
4.0 (1012) Not limited 6.25 (15.9) Not limited 0.020d (0.51) 0.923d (0.58)
4.75 (12)1) 5.78 (14.6) 6.75 (17.1) 8.25 (21.0)
6.0 (15}2) Nbot limited 9.5 (24.1) Not limited 0.0264 (0.66) 0.9294 (0.74)
7.0 (1718) 8.75 (22.2) 10.0 (25.4) 125 (31.8)
8.0 (2013) Not limited 12.0 (30.5) Not limited 0.032 (0.81) 0.034 (0.86)
9.0 (22.9) 115 29.2) 130 330) 16.0 (40.6)
125 (31.8) Not limited 19.5 (49.5) Not limited 0.042 (1.07) 0.045 (1.14)
14.0 (35.6) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5)
18.0 (45.7) Not limited 27.0 (68.6) Not limited 0.053 (1.35) 0.056 (1.42)
20.0 (50.8) 25.0 (63.5) 29.0 (73.7) 36.0 (91.4)
22.0 (55.9) Not limited 33.0 (83.8) Not limited 0.060 (1.52) 0.063 (1.60)
25.0 (63.5) 31.0 (78.7) 35.0 (88.9) 43.0 (109.2)
25.0 (63.5) Not limited 39.0 (99.1) Not limited 0.067 (1.70) 0.070 (1.78)
29.0 (73.7) 36.0 (91.4) 41.0 (104.1) 51.0 (129.5)
33.0 (83.8) Not limited 51.0 (129.5) Not limited 0.080 (2.03) 0.084 (2.13)
38.0 (96.5) 47.0 (119.4) 54.0 (137.2) 66.0 (167.6)

Table 7.1 Continued on Next Page


https://ulnorm.com/api/?name=UL 873 2015.pdf

18

TEMPERATURE-INDICATING AND -REGULATING EQUIPMENT - UL 873

NOVEMBER 16, 2007

Table 7.1 Continued

Without supporting frame 2

With supporting frame or equivalent
reinforcing 2

Maximum width P,

Maximum length €,

Maximum width P,

Maximum length,

Minimum thickness, inch (mm)

Inches (cm) Inches (cm) Inches (cm) nches (cm) Uncoated Metal coated
42.0 (106.7) Not limited 64.0 (162.6) Not limited 0.093 (2.36) 0.097 (2.46)
47.0 (119.4) 59.0 (149.9) 68.0 (A72.7) 84.0 (213.4)

52.0 (132.1) Not limited 80.0 (203.2) Not limited 0.108 (2.74) 0.111 (2.82)
60.0 (152.4) 74.0 (188.0) 84.0 (213.4) 103.0 (261.6)
63.0 (160.0) Not limited 97.0 (246.4) Not limited 0.123 (3.12) 0.126 (3.20)
73.0 (185.4) a0 0 (228 R) 1030 (261 6) 1270 (322 /)
a8 See 7.6.4.
b The width is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent spirfaces of an
enclosure may have supports in common and be made of a single sheet.
¢ Not limited applies only if the edge of the surface is flanged at least 1/2 inch (12.7 mm) and fastened to adjadent surfaces
not normally refhoved in use.
d Sheet steel fof an enclosure intended for outdoor use — raintight or rainproof — shall not bé\less than 0.034 ingh (0.86 mm)
thick if zinc coafed, and not less than 0.032 inch (0.81 mm) thick if uncoated.
Table 7.2
Minimum gcceptable thickness of sheet metal for enclosures~>aluminum, copper, or bijass
ithout supporting frame 2 With supportingframe or equivalent reinforcing 2l Minimum
. ) ) ) . . thickness
Maximun| width b, Maximum length ¢, Maximnr width P, Maximum length, inch (mm)
Inches (cm) Inches (cm) Inches (cm) Inches (cm)
3.0 (7.6) Not limited 7.0 (17.8) Not limited 0.0234
35 (8.9) 4.0 (10.2) 8.5 (21.6) 9.5 (24.1) (0.58)
4.0 (10.2) Not limited 10.0 (25.4) Not limited 0.029
5.0 (12.7) 6.0 (152) 105 (26.7) 135 (34.3) (0.74)
6.0 (15.2) Not limited 14.0 (35.6) Not limited 0.036
6.5 (16.5) 8.0 (20.3) 15.0 (38.1) 18.0 (45.7) (0.91)
8.0 (20.3) Net-limited 19.0 (48.3) Not limited 0.045
9.5 (24.1) 115 (29.2) 21.0 (53.3) 25.0 (63.5) (1.14)
12.0 (30.5) Not limited 28.0 (71.1) Not limited 0.058
14.0 (35.6) 16.0 (40.6) 30.0 (76.2) 37.0 (94.0) (1.47)
18.0 (45.7) Not limited 42.0 (106.7) Not limited 0.075
20.0 (50:8) 25.0 (63.5) 45.0 (114.3) 55.0 (139.7) (1.91)
25.0 (6375) Not limited 60.0 (152.4) Not limited 0.095
29.0 37 26-0 (914 840 (162.6) 780 (198-1) (2.41)
37.0 (94.0) Not limited 87.0 (221.0) Not limited 0.122
42.0 (106.7) 53.0 (134.6) 93.0 (236.2) 114.0 (289.6) (3.10)
52.0 (132.1) Not limited 123.0 (312.4) Not limited 0.153
60.0 (152.4) 74.0 (188.0) 130.0 (330.2) 160.0 (406.4) (3.89)
a See 7.6.4.
b The width is the smaller dimension of a rectangular piece of sheet metal that is part of an enclosure. Adjacent surfaces
of an enclosure may have supports in common and be made of a single sheet.
¢ Not limited applies only if the edge of the surface is flanged at least 1/2 inch (12.7 mm) and fastened to adjacent
surfaces not normally removed in use.
d Sheet copper, brass, or aluminum for an enclosure intended for outdoor use — raintight or rainproof — shall not be less
than 0.029 inch (0.74 mm) thick.
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7.7 Polymeric

7.7.1 A polymeric enclosure or enclosure part shall have mechanical strength and durability and be
formed so that operating parts will be protected against damage, and shall resist the abuses likely to be
encountered during installation and intended use and service.

7.7.2 An enclosure or enclosure part shall protect persons against a risk of electric shock. The enclosure
material shall not create or contribute to a risk of fire, electric shock, or injury to persons.

7.7.3 Among the factors that are to be taken into consideration when investigating the acceptability of a
polymeric enclosure are:

a) Mgchanical strength;

b) Rdgsistance to impact;

c) Mdisture absorption;

d) Rgsistance to combustion and to ignition from electrical soutces;

e) Diglectric properties, insulation resistance, and resistancé to arc tracking; and

f) Re
under

bistance to distortion and creeping at temperatures to which the material may
conditions of normal or abnormal use.

be subjected

7.7.4 A mate
acceptable le

rial shall not display a loss of the properties specified in 7.7.3 beyond |the minimum

el as a result of aging.

7.7.5 The tesis for determining compliance of @polymeric enclosure used with equipment g
standard are glescribed in Polymeric Materials Tests, Section 62.

overed by this

Exception: T
Polymeric Ma

7.7.6 The pol
in service and
by the temper

7.7.7 If contir
dimensional s

he cover of a wall-motmted room thermostat need not comply with the rg

ymeric enclosureymaterial shall be rated for the normal operating temperatur
have a temperature rating at least equal to the normal operating temperature
ature testidescribed in Temperature Test, Section 40.

uity of a grounding system relies on dimensional integrity of a nonmetallig
ability of the material shall be considered in addition to the factors mentione

ferials Tests, Section\62, but will be subjected to an appropriate investigation.

quirements in

P encountered
As determined

material, the
din 7.7.3.

7.7.8 A part, such as a dial or nameplate, that is a part of an enclosure shall be metal or other material
as specified for the enclosure in 7.5.1 — 7.7.6.

7.7.9 A nonmetallic part such as a reset knob, lever, or button that protrudes through a hole in the
enclosure that is not larger than the area of a 7/8-inch (22.2-mm) diameter circle shall be made of a
material classified as V-0, V-1, or V-2 in the Standard for Tests for Flammability of Plastic Materials for
Parts in Devices and Appliances, UL 94.
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7.7.10 A nonmetallic part that protrudes through a hole larger than the area of a 7/8-inch (22.2-mm)
diameter circle shall be made of a material that complies with the requirements in 7.7.1, 7.7.2, and 7.7.8.

See 7.10.5.

7.7.11 A nonmetallic cover that gives access to bare live parts shall comply with the requirements in 7.3.8

and Snap-On

Covers Test, Section 58 and there shall be no exposure of live parts.

7.7.12 A cover attached by screws shall comply with the requirements in 7.3.8 with the screws tightened,
and with the screws loosened one full turn.

7.8 Windows

7.8.1 Glass cf
displaced in s

7.8.2 Glass f(q
inch (1.6 mm
area and havi
thick. Glass th
following:

a) Th
the pe

r an opening not more than 4 inches (102 mm) in any dimension shall not be
thick, and glass for a larger opening, but not more than 144 square inche
ng no dimension greater than 12 inches (305 mm), shall not be léss than 1/8
at covers a larger area shall not be less than 1/8 inch thick and’shall conforn

e glass shall be of a nonshattering or tempered type that, when broken, sha
rformance specifications in the Safety Performanee Specifications and Meth

for Sgfety Glazing Material Used in Buildings, ANS| 297.1-1984; or

b) Sh
pound
dropp

7.8.3 A trans
shall be inves
the purpose.

7.9 Room thdg

7.9.1 A room

all withstand a 2-1/2 foot-pound (2.41 J)impact from a 2-inch (50.8-mm) dia
(535 g) steel sphere without cracking or breaking to the extent that a piece

d from its intended position.

parent material other than glass\.employed as a covering over an opening i
igated to determine if it has‘adequate mechanical strength and is otherwise

rmostats

thermostat intended for assembly on a flush-mounted box shall be provided

sheet steel ngt less than.0:053 inch (1.35 mm) thick — 0.056 inch (1.42 mm) if zinc cog

cast-metal bo

Exception: A

not lessithan 1/8 inch (3.2 mm) thick.

roaemthermostat need not be furnished with a box if means for mounting

outlet box — nj

not be readily

less than 1/16
5 (929 cm?) in
inch (3.2 mm)
h to one of the

| conform to
bds of Test

meter, 1.18
is released or

an enclosure
acceptable for
with a box of

ted; or with a

on a standard

inhimum inside width 1-13/16 inches (56.0 mm), minimum inside length 2-27/3

2 inches (72.2

mm) is provided and if, when so mounted on the intended box and when the full displacements and
tolerances permitted by the mounting means are considered, at least the minimum required spacings are

provided.

7.9.2 Zinc-base die-cast metal shall not be used for a flush box.
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7.9.3 A residential room-thermostat cover having no dimension greater than 6 inches (152 mm) and
having no surface greater than 18 square inches (116.1 cm?2) may be not less than 0.020 inch (0.51 mm)
thick uncoated steel, 0.023 inch (0.58 mm) zinc-coated steel, 0.023 inch nonferrous metal, or 0.035 inch
(0.89 mm) die-cast metal.

Exception No. 1: A 0.016-inch (0.41-mm) thick uncoated steel, 0.019-inch (0.48-mm) zinc-coated steel,
0.018-inch (0.46-mm) nonferrous metal, or 0.032-inch (0.81-mm) die-cast metal may be employed if there
are no live parts exposed when the thermostat cover is removed.

Exception No. 2: The thickness of a cover that is decorative only is not specified; the mounting plate and
mechanism shall comply with the enclosure requirements with the cover removed.

7.9.4 The en( :UOUIC Uf A TUUITTIT thculluotat IO tU bC fUIIIICCII U that Ito ohapc Al Id ICAario Uf onport prOVlde
adequate meghanical strength.
7.10 Openings
7.10.1 An opgning shall not be provided in an enclosure that houses a fusetor any portijon of a circuit
breaker other[than the operating handle, unless the construction affords “centainment of [electrical fault
disturbances ¢quivalent to that provided by an enclosure complying with‘th€ requirements in 7.3.5 - 7.3.7.
7.10.2 The fo|lowing requirements apply to openings other than those provided in the enclosure of a room
thermostat:
a) Anl opening shall not be provided in a compartment or part of an enclosure that contains
field-wiring splices in a line-voltage circuit.
b) Nd openings shall be located in the maunting surface of an enclosure.
Excefjtion: The following openings miady be located in the mounting surface of an|enclosure:
1) A mounting opening;
2) A maximum aof\four openings provided for the escape of air or paint duting a painting
process. The maximum dimension of such an opening shall not exceed 1/8 inch (3.2
mm); or
3) A maximum of four unused holes provided for mounting of internal conjponents. The
maximum dimension of such an opening shall not exceed 3/16 inch (4.8 mim).
c) If the.bottom surface is not the mounting surface, an opening may be provided|in the bottom

surface of an enclosure if the opening does not permit materials to fall directly out from the
interior of the unit. See Figure 7.2 for an example of a construction that may be used.

d) The shortest distance between an opening and the bottom of an enclosure or a wall-
mounting surface shall be at least one-quarter of the enclosure height or depth, respectively, or
1 inch (25.4 mm), whichever is less.

e) There shall be no emission of flame or molten material, or manifestation of risk of fire, during
normal or abnormal tests on the control, such as transformer burnout and burnout of a relay or
solenoid with blocked armature.
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f) Unless the construction of a device provided with forced ventilation is such that there is no
direct path between live parts and the outlet opening, burnout tests in addition to those

mentioned in (e) shall be conducted to determine that there is no emission of flame or molten
material through that opening.

g) Air from an opening, either forced or otherwise, shall not be directed into a duct or into a
concealed space in a building, against the mounting surface, and so that a disturbance would
be propagated to other equipment.

h) No more than four holes for mounting an enclosure having a maximum dimension of 18
inches (457 mm); six holes for an enclosure with a maximum dimension of more than 18
inches, but less than 48 inches (1.2 m); eight holes for an enclosure with a maximum dimension

dimension
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Figure 7.3
Keyhole slot
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7.10.6 A plate or plug for an unused conduit opening or other hole in an enclosure shall have a thickness
not less than 0.014 inch (0.36 mm) for steel or 0.019 inch (0.48 mm) for nonferrous metal for a hole having
a 1/4-inch (6.4-mm) maximum dimension and 0.027-inch (0.69-mm) steel or 0.032-inch (0.81-mm)
nonferrous metal for a hole having a 1-3/8-inch (34.9-mm) maximum dimension. A closure for a larger
hole shall have a thickness equal to that required for the enclosure of the device or a standard knockout
seal shall be used. Such a plate or plug shall be securely mounted.
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