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INTRODUCTION
1 Scope

1.1 These requirements cover motor-operated appliances to be employed in accordance with the
National Electrical Code, NFPA 70.

1.2 These requirements also cover small utilization appliances, such as vibrators in which motion of an
operating part is produced by electrical means.

1.3 These requirements do not cover appliances rated more than 600 V; nor do they cover appliances
involving universal motors rated more than 250 V.

1.4 These regquirements do not cover equipment intended particularly for the contrel lof glectric motors;
separator motprs; nor electric clocks, fans, clothes dryers, washing machines, hair dryefs, tools, waste
disposers, disliwashers, office appliances and business equipment, refrigerators; air conditjoners, vending
and amusement machines, hair clippers and shavers, snow movers, automotive and garag¢ equipment, or
other motor-ogerated appliances that are covered by individual requirements:

1.5 An applignce that utilizes some other source of energy, such as.gas or steam, in addition to electric
energy will bg investigated under these requirements and under such additional requirements as are
applicable to the appliance under consideration.

1.6 Manually| operated die-cutting machines without electrical parts need only comply with the following
applicable reqlirements. Industrial machines of this type.are not addressed by these requirgments.

a) Protection Against Injury to Persons — Seétions 32 — 36 and 41;
b) Perfoprmance — Section 58;
c) MarKings — 70.1 (excluding electrical rating); and
d) Instrpiction Manual — Section‘71.
1.7 Deleted

2 Glossary

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

2.2 APPLIANCE COUPLER - A single-outlet, female contact device for attachment to a flexible cord as
part of a detachable power-supply cord to be connected to an appliance inlet (motor attachment plug).

2.3 APPLIANCE INLET (MOTOR ATTACHMENT PLUG) — A male contact device mounted on an end
product appliance to provide an integral blade configuration for the connection of an appliance coupler or
cord connector.

2.4 APPLIANCE (FLATIRON) PLUG - An appliance coupler type of device having a cord guard and a
slot configuration specified for use with heating or cooking appliances.

2.5 AUTOMATIC SOLAR PANEL CLEANING SYSTEM — a household or commercial, outdoor use
cleaning system primarily comprised of an irrigation controller, motor-operated water pump, electrically
operated zone valves, and water nozzles. The system is intended to be hose-connected to a water supply
rated less than 100 psig, and the water nozzles and associated zone valves are intended for rooftop or


https://ulnorm.com/api/?name=UL 73 2022.pdf

10 UL 73 DECEMBER 14, 2022

ground installation near the solar panels. No other electrical equipment of the system is intended for roof
mounting.

2.6 AUTOMATICALLY CONTROLLED APPLIANCE - An appliance is considered to be automatically
controlled if:

a) The repeated starting of the appliance, beyond one complete predetermined cycle of operation
to the point where some form of limit switch opens the circuit, is independent of any manual control;

b) During any single predetermined cycle of operation, the motor is caused to stop and restart one
or more times;

c) Upon energizing the appliance, the initial starting of the motor may be intentionally delayed
beyond[nhormal, conventional starting; or

d) During any single predetermined cycle of operation, automatic changing of the mechanical load

may req
circuit.

2.7 COMPON
standard dedic
installed (e.g.

compose a deV

2.8 COUNTE
table or bench

2.9 CORD C(
an outlet to ma
an equipment i

210 CONTR

2.11 CONTR
relied upon as
an efficiency c
normal or abno

2.12 CONTR
control.

uce the motor speed sufficiently to reestablish starting-winding connéction

ENT — A device or fabricated part of the appliance covered by the sco
hted to the purpose. When incorporated in an appliance, equipment otherwis
uminaire) is considered to be a component. Unlessotherwise specified,
ice or fabricated part, such as thermoplastic or copper, are not considered cg

R-SUPPORTED APPLIANCE — An appliance*that is physically supported
juring the performance of its intended fungtion.

DNNECTOR — A female contact deviee wired on flexible cord for use as an
ke a detachable electrical connection to an attachment plug or, as an applia
nlet.

DL, AUTOMATIC ACTION~ A control in which at least one aspect is non-ma

DL, AUXILIARY —Audevice or assembly of devices that provides a function
hn operational gr protective control, and therefore is not relied upon for safety

rmal operation of the end product is considered an auxiliary control.

DL,. MANUAL — A device that requires direct human interaction to activg

5 to the supply

pbe of a safety
e typically field
materials that
mponents.

by a counter,

pxtension from
nce coupler, to

hual.

al utility, is not
. For example,

bntrol not relied upon to reduce the risk of electric shock, fire, or injury to persons during

te or rest the

2.13 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 reduce the risk of electric shock, fire, or injury to
persons, is considered an operating control.

2.14 CONTROL, 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 protective control. (During the testing of
the protective control/circuit, the protective functions are verified under normal and single-fault conditions
of the control.)
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2.15 CONTROL, TYPE 1 ACTION — The actuation of an automatic control for which the manufacturing
deviation and the drift (tolerance before and after certain conditions) of its operating value, operating time,
or operating sequence has not been declared and tested under this standard.

2.16 CONTROL, TYPE 2 ACTION — The actuation of an automatic control for which the manufacturing
deviation and the drift (tolerance before and after certain conditions) of its operating value, operating time,
or operating sequence have been declared and tested under this standard.

217 FIXED APPLIANCE - Any equipment or appliance that is provided with a facitily to be fastened or
otherwise secured in a specific location.

2.18 LINE-VOLTAGE CIRCUIT — A circuit involving a potential of not more than 600 V and having circuit

characteristics

219 LOW-V
supplied by a

impedance tha
derived from a
limiting the vol

2.20 PORTA
in normal use.

2.21 RECES]
the top portior
located bene

door) are loca

2.22 REMOT
at the starting

2.23 STATIO
normal use or

3 Units of M

3.1 Ifavalue
be only approx

IN excess or those OT a lIow-voltage CIrcult.

DLTAGE CIRCUIT — A circuit involving a peak open-circuit potential afjnet m
brimary battery, by a Class 2 transformer, or by a combination of, a-transfort
t as a unit, complies with all performance requirements for a Class 2 transf
line-voltage circuit by connecting a resistance in series with thexsupply circui
age and current, is not considered to be a low voltage circuit.

BLE APPLIANCE — An appliance that is easily carried)or moved from one p

SED ULTRASONIC CLEANER- An ultrasonic cleaner that is intended to b
of the appliance above a countertop, and*with the bottom and all sides o
h the countertop. The appliance contrals (such as on/off switches) and to
d above the countertop.

ELY CONTROLLED APPLIANCE — An appliance that is out of sight of the
Jevice.

NARY APPLIANCE « An appliance that is not easily moved from one plac
s located in a dedicated space, but is not fastened in place.

pasurement

for measurement is followed by a value in other units in parentheses, the se
imate > The first stated value is the requirement.

bre than 42.4 V
her and a fixed
brmer. A circuit
[ as a means of

ace to another

e installed with
f the enclosure
b cover (safety

bperator who is

e to another in

ond value may

4 Reference

4.1

S

interpreted as referring to the latest edition of that code or standard.

CONSTRUCTION

5 General

5.1

An appliance shall employ materials that are acceptable for the application.

Any undated reference to a code or standard appearing in the requirements of this standard shall be
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6 Components
6.1 General

6.1.1 A component of a product covered by this standard shall:
a) Comply with the requirements for that component as indicated in 6.2 — 6.26;
b) Be used in accordance with its rating(s) established for the intended conditions of use;
c) Be used within its established use limitations or conditions of acceptability;

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

e) Not ¢ontain mercury, unless used within a fluorescent, high intensity discharge] or neon lamp
bulb.

Exception No. [1: A component of a product covered by this standard is not required to|comply with a
specific component requirement that:

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

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

c) Is separately investigated when forming part of another component, provided thqg component is
used within its established ratings and limitations:

Exception No. P: A component that complies with a-UL component standard other than thdse specified in
6.2 — 6.26 is acceptable if the:

a) Component also complies with the applicable component standard of 6.2 — 6.26; gr

b) UL component standard:

) Is compatible with the ampacity and overcurrent protection requirements [n the National
Electrical Code,\NFPA 70, where applicable;

») Considers long-term thermal properties of polymeric insulating materials|in accordance
Wwith the Standard for Polymeric Materials — Long Term Property Evaluations, UL 746B , and

BNANY use limitations of the other component standard are identified anq appropriately
accommodated in the end use application. For example, a component used in a household
application, but intended for industrial use and complying with the relevant component
standard may assume user expertise not common in household applications.

6.1.2 A component that is also intended to perform other functions, such as over current protection,
ground-fault circuit-interruption, surge suppression, any other similar functions, or any combination
thereof, shall comply additionally with the requirements of the applicable UL standard(s) that cover devices
that provide those functions.

Exception: Where these other functions are not required for the application and not identified as part of
markings, instructions, or packaging for the appliance, the additional UL component standard(s) need not
be applied.

6.1.3 A component not anticipated by the requirements of this end product standard, not specifically
covered by the component standards in 6.2 — 6.26, and that involves a risk of electric shock, fire, or
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personal injury, shall be additionally investigated in accordance with the applicable UL standard, and shall
comply with items (b) — (e) of 6.1.1.

6.1.4 With regard to 6.1.3, reference to construction and performance requirements in another UL end
product standard is appropriate where that standard anticipates normal and abnormal use conditions
consistent with the application of the requirements of this end product standard.

6.1.5 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.

6.2 Attachm

ent plugs, receptacles, connectors, and terminals

6.2.1 Attachn
appliance (flat
See 6.2.9.

Exception No.
investigated in
UL 817 and n¢g

Exception No
Attachment P
Accessibility,
Section 28 of 1
end-product.

6.2.2 Quick-

nent plugs, receptacles, appliance couplers, appliance inlets (motor attachm
ron) plugs, shall comply with the Standard for Attachment Plugs and"Recep

1: Attachment plugs and appliance couplers integral to cord. sets or power s
accordance with the requirements of the Standard for Corél. Sets and Powe
ed not comply with the Standard for Attachment Plugsand Receptacles, UL

2: A fabricated pin terminal assembly(ies).néed not comply with the
ugs and Receptacles, UL 498 if it complies* with Mechanical Assem
bection 11; Current-Carrying Parts, Section 43, Electrical Insulation, Sectior
his end-product standard; and the applicable performance requirements wh

ent plugs), and
facles, UL 498.

Lipply cords are
-Supply Cords,
198.

p Standard for
bly, Section 9;
14; Spacings,
pn tested in the

onnect terminals, both connectors and tabs, for use with one or two 22 — 1

0 AWG copper

conductors, hgving nominal widths of 2.8, 3.2,4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0J205, and 0.250
in), intended for internal wiring connections;in appliances, or for the field termination of conductors to the
appliance, shall comply with the Standard for Electrical Quick-Connect Terminals, UL 310.

Exception No.
out, insertion-
Standard for B

1: Other sizes of-quick-connect terminals shall be investigated with respect to crimp pull
ithdrawal, temperature rise, and all tests shall be conducted in accorflance with the
ectrical Quick-Connect Terminals, UL 310.

Exception No.|2: A eénnector that complies with the Standard for Electrical Quick-Connect Terminals, UL
310 may be used.with an appropriately sized tab that complies with Section 16. The connégctor is the part
of a quick-corinect terminal that is pushed onto the male tab, and the tab is the part thpt receives the

female connector.

6.2.3 Single and multipole connectors for use in data, signal, control and power applications within and
between electrical equipment, and that are intended for factory assembly to copper or copper alloy
conductors, or for factory assembly to printed wiring boards, shall comply with the Standard for
Component Connectors for Data, Signal, Control and Power Applications, UL 1977. See 6.2.9.

6.2.4 Wire connectors shall comply with the Standard for Wire Connectors, UL 486A-486B.
6.2.5 Splicing wire connectors shall comply with the Standard for Splicing Wire Connectors, UL 486C.

6.2.6 Multi-pole splicing wire connectors that are intended to facilitate the connection of hard-wired
utilization equipment to the branch-circuit conductors of buildings shall comply with the Standard for
Insulated Multi-Pole Splicing Wire Connectors, UL 2459. See 6.2.9.
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6.2.7 Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad aluminum
conductors, shall comply with Standard for Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors, UL 486E.

6.2.8 Terminal blocks shall comply with the Standard for Terminal Blocks, UL 1059, and, if applicable, be
suitably rated for field wiring.

Exception: A fabricated part performing the function of a terminal block need not comply with the Standard
for Terminal Blocks, UL 1059 if the part complies with the requirements of Wiring Terminals and Leads,
12.3.3; Current-Carrying Parts, Section 13; Electrical Insulation, Section 14; and Spacings, Section 28 of
this end-product standard; and the applicable performance requirements when tested in the end-product.
This exception does not apply to protective conductor terminal blocks.

6.2.9 Female|devices (such as receptacles, appliance couplers, and connectors) that alle intended, or
that may be used, to interrupt current in the end product, shall be suitably rated for.currentj interruption of
the specific tyge of load, when evaluated with its mating plug or connector. Foryexample} an appliance
coupler that can be used to interrupt the current of a motor load shall have a suitable horgepower rating
when tested with its mating plug.

6.3 Batteries|and battery chargers

6.3.1 A lithiurh ion (Li-On) single cell battery shall comply with‘\the requirements for sedondary lithium
cells in the Stapdard for Lithium Batteries, UL 1642.

6.3.2 Rechargeable nickel cadmium (Ni-Cad) cells and.battery packs shall comply with [the applicable
construction and performance requirements of this end-product standard.

6.3.3 Rechargeable nickel metal-hydride (Ni-=MH) battery cells and packs shall comply with the
applicable congtruction and performance requirements of this end product standard, or [the applicable
requirements for secondary cells or battery packs in the Standard for Household and Commercial
Batteries, UL 2p54.

6.3.4 Primary| batteries (non-rechargeable) that comply with the relevant UL standard [and 6.1.3 are
considered to fulfill the requirements of this Standard.

6.3.5 A Class|2 battery<charger shall comply with one of the following:

a) The $tandard for Class 2 Power Units, UL 1310; or

b) i i : al-Requirements,
UL 60950-1 W|th an output marked “Class 2" or that complles W|th the I|m|ted power source (LPS)
requirements and is marked "LPS".

6.3.6 A non-Class 2 battery charger 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: General Requirements,
UL 60950-1.

6.3.7 To reduce the risk of injury due to battery ingestion, an appliance covered by this Standard, or any
accessory of the appliance, intended for use with one or more single cell batteries, shall comply with 6.3.8
if the batteries are:

a) Single cell batteries of lithium technologies;
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b) Diameter of 1.25 inch (32 mm) or less; and

c) Height that is less than its diameter.

6.3.8 An appliance provided with one or more batteries as specified in 6.3.7 shall comply with the
Standard for Products Incorporating Button or Coin Cell Batteries of Lithium Technologies, UL 4200A or
shall be intended for Industrial use only and provided with a marking to indicate "Industrial Use Only".

6.4 Boxes and raceways

6.4.1 Electrical boxes and the associated bushings and fittings, and raceways, of the types specified in
Chapter 3 of the National Electrical Code, NFPA 70 and that comply with the relevant UL standard (such

as the Standa
Device Boxes
UL 514D, and

6.5 Capacitd

6.5.1 The co
Standard for G

6.5.2 Electro
standards are

d—forMetattic Outtet Boxes Ht—5tH4Athe—Standardfor Nonmetattic Outte
and Covers, UL 514C, the Standard for Cover Plates for Flush-Mounted
.1 are considered to comply with the requirements of this end product'stand

rs and filters

mponent requirements for a capacitor are not specified.“A capacitor com
apacitors, UL 810, is considered to fulfill the requirements‘of 18.1.

magnetic interference filters with integral enclosures that comply with one
considered to comply with the requirements in, 18x1:

a) The Ptandard for Electromagnetic Interference Fifters, UL 1283; or
b) The| Standard for Fixed Capacitors forsUse in Electronic Equipment — Pari
Specifi¢ation: Fixed Capacitors for Electromagnetic Interference Suppression and
the Supply Mains, UL 60384-14.

6.6 Controlg

6.6.1 General

6.6.1.1 Auxilfary controlsshall be evaluated using the applicable requirements of th

Boxes, Flush-
Viring Devices,
ard.

plying with the

bf the following

14: Sectional
Connection to

s end product

standard and {he requirements in Controls — End Product Test Parameters, Section 27, uless otherwise

specified in thi

Exception: Au

5 end product standard; see 6.6.1.4.

iliaty-controls evaluated to the requirements in Supplement SA.

6.6.1.2 Operating (regulating) controls shall be evaluated using the applicable component standard
requirements specified in 6.6.2 — 6.6.7 and the parameters in Section 27, unless otherwise specified in this
end product standard; see 6.6.1.4.

Exception: Operating controls evaluated to the requirements in Supplement SA.

6.6.1.2.1

Operating controls that rely upon software for the normal operation of the end product where

deviation or drift of the operating parameters of the control may result in an increased risk of electric

shock, fire, ori

njury to persons, shall comply with:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991; and

Standar

d for Software in Programmable Components, UL 1998; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.
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6.6.1.3 Protective (limiting) controls shall be evaluated using the applicable component standard
requirements specified in 6.6.2 — 6.6.7, and if applicable, the parameters in Section 27, unless otherwise
specified in this end product standard.

Exception: Protective controls evaluated to the requirements in Supplement SA.

6.6.1.3.1
comply with:

Solid-state protective controls that do not rely upon software as a protective component shall

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1,

except

.antrols Lsing Software

Exception: Soli

f-state protective controls evaluated to the requirements in Supplement SA.

5, UL 991; and

6.6.1.3.2 Solig-state protective controls that rely upon software as a protectivé,component shall comply
with:

a) The $tandard for Tests for Safety-Related Controls Employing Solid-State Device

the Standard for Software in Programmable Components, UL_1998; or

b) The §

Exception: Soli

6.6.1.4 An el
would not incr

applicable requ

6.6.2 Electro

6.6.2.1 Acon

a) The §
b) The §

c) The 9

d) The d

btandard for Automatic Electrical Controls — Part 1: General Requirements, U

f-state protective controls evaluated to the requirements in Supplement SA.

base the risk of electric shock, fire,”or personal injury, need only be su
irements of this end product standard or the requirements in Supplement SA

mechanical and electronic controls

rol, other than as specified in 6.6.3 — 6.6.7, shall comply with:

btandard for SolidsState Controls for Appliances, UL 244A;
btandard for.Temperature-Indicating and -Regulating Equipment, UL 873;

tandard for Automatic Electrical Controls — Part 1: General Requirements, U

ircdit requirements in Supplement SA

L 60730-1.

pctronic auxiliary or operating control:(e.g. a non-protective control), the failure of which

pjected to the

| 60730-1; or

6.6.3 Liquid level controls

6.6.3.1 Aliqu

id level control shall comply with:

a) The Standard for Solid-State Controls for Appliances, UL 244A,;

b) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

c) The Standard for Industrial Control Equipment, UL 508, the Standard for Low-Voltage
Switchgear and Controlgear — Part 4-1: Contactors and Motor-Starters — Electromechanical
Contactors and Motor-Starters, UL 60947-4-1, the Standard for Low-voltage Switchgear and
Controlgear — Part 5-2: Control Circuit Devices and Switching Elements — Proximity Switches, UL
60947-5-2, and the Standard for Programmable Controllers — Part 2: Equipment Requirements and
Tests, UL 61131-2;
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d) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1,
and the Standard for Automatic Electrical Controls for Household and Similar Use; Part 2:
Particular Requirements for Automatic Electrical Air Flow, Water Flow and Water Level Sensing
Controls, UL 60730-2-15; or

e) The circuit requirements in Supplement SA.

6.6.3.2 A switch employed as part of a water level detection mechanism is to comply with one of the
switch standards specified in 6.23.

6.6.4 Motor and speed controls

6.6.4.1

6.6.5

6.6.5.1

A cor
a) The
b) The

c) The

Switchgear and Controlgear — Part 4-1: Contactors and Motor-Starters — Ele

Contac
Contro
60947-
Tests, |

d) The

e) Stan
— Elect

f) The §

g) The
Pressy

A pre

a) The

trotusedtostart;stop; Tegutate orcontrot thespeedof amotorstattcompty
Standard for Solid-State Controls for Appliances, UL 244A;
Standard for Temperature-Indicating and -Regulating Equipment, UD873;

Standard for Industrial Control Equipment, UL 508, the,*Standard fq

fors and Motor-Starters, UL 60947-4-1, the Standard for Low-voltage S
gear — Part 5-2: Control Circuit Devices and Switching Elements — Proximit
b-2, and the Standard for Programmable Controllers — Part 2: Equipment Re
UL 61131-2;

Standard for Power Conversion Equipment; UL 508C;

dard for Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety

ical, Thermal and Energy, UL 61800-5-1;

btandard for Automatic Electrical'Controls — Part 1: General Requirements, U
Circuit requirements in SUpplement SA.

re controls

ssure control'shall comply with one of the following:

Standard for Solid-State Controls for Appliances, UL 244A;

b) The
Switchge

with:

r Low-Voltage
ctromechanical
witchgear and
y Switches, UL
juirements and

Requirements

| 60730-1, or

r Low-Voltage

Standard for Industrial Control Equipment, UL 508, the Standard fq

ectromechanical

Contactors and Motor-Starters UL 60947 4-1, the Standard for Low voltage Switchgear and
Controlgear — Part 5-2: Control Circuit Devices and Switching Elements — Proximity Switches, UL
60947-5-2, and the Standard for Programmable Controllers — Part 2: Equipment Requirements and
Tests, UL 61131-2;

c) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1;
and the Standard for Automatic Electrical Controls — Part 2-6: Particular Requirements for
Automatic Electrical Pressure Sensing Controls Including Mechanical Requirements, UL 60730-2-

6, or

d) The circuit requirements in Supplement SA.

6.6.6 Temperature controls

6.6.6.1

A temperature control shall comply with:
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a) The Standard for Solid-State Controls for Appliances, UL 244A;

b) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

c) The Standard for Industrial Control Equipment, UL 508, the Standard for Low-Voltage
Switchgear and Controlgear — Part 4-1: Contactors and Motor-Starters — Electromechanical
Contactors and Motor-Starters, UL 60947-4-1, the Standard for Low-voltage Switchgear and
Controlgear — Part 5-2: Control Circuit Devices and Switching Elements — Proximity Switches, UL
60947-5-2, and the Standard for Programmable Controllers — Part 2: Equipment Requirements and
Tests, UL 61131-2;

d) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1;
and the Standard for Automatic Electrical Controls — Part 2-9: Particular Requirements for

Temper

e) The g

6.6.6.2 A ten
coefficient (NT
comply with:

a) The
and th
Require

b) The

6.6.6.3 A ths
Application Gu

6.6.7 Timerg

6.6.7.1 Atime
a) The §
b) The
and the
Particul

c)Thed

pture sensing controls, UL 6U/sU-2-9, or

ircuit requirements in Supplement SA.

perature sensing positive temperature coefficient (PTC) or ‘a negativ
C) thermistor, that performs the same function as an operating-or protectiy

Standard for Automatic Electrical Controls — Part 1;-General Requirements
b Standard for Standard for Automatic Electrical Controls — Part 2
ments for Temperature Sensing Controls, UL 60730-2-9, with Annex J; or

btandard for Thermistor-Type Devices, UL 1434.

de, UL 60691.
ontrols

r control shall comply with?
btandard for Solid<State Controls for Appliances, UL 244A;

Standard for YAutomatic Electrical Controls — Part 1: General Requirements
Standard.for Automatic Electrical Controls for Household and Similar
br Requirements for Timers and Time Switches, UL 60730-2-7; or

ircuitrequirements in Supplement SA.

b temperature
e control shall

, UL 60730-1;
-9: Particular

rmal cutoff shall comply with the Standard for Thermal-Links -— Requirements and

, UL 60730-1;
Use, Part 2:

6.7 Cords, cables, and internal wiring

6.7.1
Cords, UL 817.

A cord set or power supply cord shall comply with the Standard for Cord Sets and Power Supply

6.7.2 Flexible cords and cables shall comply with the Standard for Flexible Cords and Cables, UL 62.
Flexible cord and cables are considered to fulfill this requirement when preassembled in a cord set or
power supply cord complying with the Standard for Cord Sets and Power Supply Cords, UL 817.

6.7.3
Wiring Material

, UL 758.

Internal wiring composed of insulated conductors shall comply with the Standard for Appliance

Exception No. 1: Insulated conductors need not comply with the Standard for Appliance Wiring Material,
UL 758 if they comply with one of the following:
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a) The Standard for Thermoset-Iinsulated Wires and Cables, UL 44;
b) The Standard for Thermoplastic-Insulated Wires and Cables, UL 83;
¢) The Standard for Fixture Wire, UL 66; or

d) The applicable UL standard(s) for other insulated conductor types specified in Chapter 3 (Wiring
Methods and Materials) of the National Electrical Code, NFPA 70.

Exception No. 2: Insulated conductors for specialty applications (e.g. data processing or communications)
and located in a low-voltage circuit not involving the risk of fire or personal injury need not comply with
Standard for Appliance Wiring Material, UL 758.

6.8 Cord redls

6.8.1 A cord
UL 355.

reel shall comply with "special use cord reel" requirements of the Standard for Cord Reels,

6.9 Film-codted wire (magnet wire)

6.9.1 The co
specified.

mponent requirements for film coated wire and Class{105 (A) insulation systems are not

6.9.2 Film cq
insulation sys
Standard for

ated wire in intimate combination with one*or more insulators, and incg
m rated Class 120 (E) or higher, shall cemply with the magnet wire requ
stems of Insulating Materials — General, UL 1446.

rporated in an
rements in the

6.10 Gasketp and seals

6.10.1
to fulfill the re

Gaskets and seals that comply withtthe Standard for Gaskets and Seals, UL 157, [are considered

irements of 10.2 and 50:2.2.

6.11 Ground-fault, arc-fault, and.\leakage current detectors/interrupters

6.11.1

Ground-fault circuit-intérrupters (GFCI) for protection against electrical shock sh

the Standard for GroundsFault Circuit-Interrupters, UL 943. The following statement, or e
be included aqd a marking'near the GFCI, or as an instruction in the manual: "Press the TE

all comply with
quivalent, shall
5T button (then

RESET button) every-month to assure proper operation."

ck shall comply
with the Standard for Appliance-Leakage-Current Interrupters, UL 943B. An ALCI is not considered an
acceptable substitute for a GFCl when a GFCl is required by the National Electrical Code, NFPA 70.

6.11.3 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-Interrupters, UL 943.

6.11.4 Arc-fault circuit-interrupters (AFCI) shall comply with the Standard for Arc-Fault Circuit-
Interrupters, UL 1699. See Section 24.

6.11.5 Leakage-current detector-interrupters (LCDI) and any shielded cord between the LCDI and
appliance shall comply with Standard for Arc-Fault Circuit-Interrupters, UL 1699. See Section 24.
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6.12 Heaters and heating elements

6.12.1 Electric resistance heating elements shall comply with the construction requirements of:
a) The Standard for Electric Heating Appliances, UL 499; or

b) The Standard for Sheathed Heating Elements, UL 1030.

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

6.12.2 Thermistor-type heaters (e.g. PTC and NTC heaters) shall comply with the Standard for
Thermistor-Type-Bewiees;-UH—4434-

6.13 Insulatipn systems
6.13.1 Materigls used in a Class 105 (A) insulation system shall comply with 22.3.

6.13.2 Materigls used in an insulation system that operates above Class 105 (A) temperatures shall
comply with thg Standard for Systems of Insulating Materials — General, UL 1446.

6.13.3 All insplation systems employing integral ground insulation shall comply with thg requirements
specified in the|Standard for Systems of Insulating Materials - General, UL 1446.

6.14 Light squrces and associated components

6.14.1 Lampholders and indicating lamps with integral lamp/lampholder (e.g. neon pilot lamp) shall
comply with thg Standard for Lampholders, UL 496.

Exception: Lampholders forming part of\'@ luminaire that complies with the applicablel UL luminaire
standard are cqnsidered to comply with\this requirement.

6.14.2 Lighting ballasts shall comply with:
a) The $tandard for Fluorescent-Lamp Ballasts, UL 935, or

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

Exception No.|1;\Ballasts forming part of a luminaire that complies with the applicablg UL luminaire
standard are constderedo (,uulpl'y withrthis lcquil ement:

Exception No. 2: Ballasts for other light sources shall comply with the applicable UL standard(s).

6.14.3 Light emitting diode (LED) light sources shall comply with the Standard for Light Emitting Diode
(LED) Equipment For Use In Lighting Products, UL 8750.

Exception No. 1: LED light sources forming part of a luminaire that complies with the applicable UL
luminaire standard are considered to comply with this requirement.

Exception No. 2: Individual LED light sources mounted on printed wiring boards and intended for
indicating purposes need not comply with Standard for Light Emitting Diode (LED) Equipment For Use In
Lighting Products, UL 8750, but shall comply with the applicable requirements of this end product
standard.
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6.15 Marking and labeling systems

6.15.1
969, under the

specified environmental conditions.

A marking and labeling system shall comply with Standard for Marking and Labeling Systems, UL

Exception: A marking or labeling system that complies with Section 59 of this standard is considered to
fulfill the requirement.

6.16 Motors and motor overload protection

6.16.1 General

6.16.1.1 Gerleral-purpose type motors having a NEMA frame size shall comply withcthe requirements
specified in 6.16.2. This includes fractional HP motors rated up to 1 HP (typically NEMA frame sizes 42,

48, or 56), and

6.16.1.2 Mot
requirements 9

integral HP motors rated 1 HP and greater (typically NEMA frame siZes-140

brs not enclosed, or partially enclosed, by the end product enclosure shall ¢
pecified in 6.16.2.

- 449T).

omply with the

6.16.1.3 Component type motors completely enclosed within the‘end product enclosufe shall comply

with the requir

6.16.1.4 Mot
accordance wi

6.16.1.5 Low

considered to {ulfill the requirements of Section 22\

6.16.2 Gene

6.16.2.1
General Requ

6.16.3 Comg
6.16.3.1
6.16.3.2 The

A general-purpose type motor'shall comply with the Standard for Rotating Electr

Componenttype motors shall comply with either 6.16.3.2 or 6.16.3.3.

bments specified in 6.16.2 or 6.16.3.

brs located in a low voltage circuit are evaluated for the risk of fire and pe
th the applicable requirements of this end préduct standard.

voltage component fans that comply*with the Standard for Electric Fan

ral-purpose type motors

rements, UL 1004-4.

onent type motors

motor shall comply with the Standard for Rotating Electrical Machir

rsonal injury in

5, UL 507, are

cal Machines —

es — General

4

Requirements, Ut1664=1 exceptas notecHm Tabte 6-1:

Table 6.1
Superseded requirements

Superseded by the requirements in this end product
UL 1004-1 exempted requirement standard
Current and Horsepower Relation 22.3.3
Cord-Connected Motors 12.2
Factory Wiring Terminals and Leads Section 15
Electrical Insulation Section 14

Table 6.1 Continued on Next Page
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Table 6.1 Continued
Superseded by the requirements in this end product
UL 1004-1 exempted requirement standard
Non-Metallic Functional Parts Sections 7, 14, 22
Solid-State Controls, 7.2 6.6
Non-metallic enclosure thermal aging, 9.1.4 7.14
Motor enclosure (Cast Metal Enclosures, Sheet Metal Section 7
Enclosures, and Polymeric Enclosures)
Grounding Section 19
Ventilation Openings: only applicable where the openings are 7.15
on surfaces considered to be the appliance enclosure.
Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Section 11
Moving Parts
Protection Againgt Corrosion Section 10
Available fault cufrent ratings for motor start and running Section 18
capacitors, 26.6: pot applicable for cord and plug connected
appliances.
Switch: not appligable to centrifugal starting switches Section 26
With the exceptiop of the Resilient Elastomer Mounting and All.applicable performance testg.
Electrolytic Capagitor Tests requirements, the performance
tests are not appl|cable
Only the followingd marking requirements are applicable: 70.1
manufacturer’s ngme or identification; rated voltage; rated
frequency; number of phases if greater than 1; and multi-speed
motors, other thap a shaded-pole or a permanent-split-
capacitor motor, ghall be marked with the amperes and
horsepower at eafh speed

6.16.3.3 The
following cons
conjunction wit

a) Prote
b) Term
c) Elect

d) Interr

motor shall comply with the-appl

ction Against Corrosion, Section 10;

ical Insglation, Section 14;

al\Wjring, Section 15;

icable component requirements in thi

ruction requirements, and.the applicable performance requirements (w
n the end product), of this-end product standard:

nal Compartment, Section 12 (12.3.2.3);

5 section, the

hen tested in

e) Capacitors, Section 18;
f) Grounding, Section 19;
g) Motors, Section 22; and
h) Spacings, Section 28.

6.16.4 Motor overload protection

6.16.4.1

Thermal protection devices integral with the motor shall comply with:

a) The Standard for Overheating Protection for Motors, UL 2111;

b) The Standard for Thermally Protected Mo

tors, UL 1004-3;
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c) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1;
and the Standard for Automatic Electrical Controls for Household and Similar Use; Part 2:
Particular Requirements for Thermal Motor Protectors, UL 60730-2-2; in conjunction with the
Standard for Thermally Protected Motors, UL 1004-3 (to evaluate the motor-protector
combination), or

d) Electronic protection complying with the tests of UL 1004-3 and the circuit requirements of
Supplement SA.

6.16.4.2 Impedance protection shall comply with:

a) The Standard for Overheating Protection for Motors, UL 2111; or

b) The Btandard for Impedance Protected Motors, UL 1004-2.

6.16.4.3 Elegtronic protection integral to the motor shall comply with the Standard for Electronically
Protected Motgrs, UL 1004-7, or the requirements in Supplement SA.

6.16.4.4 Except as indicated in 6.16.4.3, electronically protected motor circuits shall comply with one of
the following. $ee 6.6.4 for basic control requirements.

a) The|Standard for Tests for Safety-Related Controls Empjoying Solid-State Devices, UL 991.
When the protective electronic circuit is relying upon software as a protective conponent, it shall
comply| with the requirements in the Standard  for Tests for Software in |Programmable
Components, UL 1998. If software is relied upon to perform a safety function, it shall be considered
software Class 1; or

b) The [Standard for Automatic Electrical Controls — Part 1: General Requirements,|UL 60730-1. If
softwaire is relied upon to perform a safety-function, it shall be considered software Glass B; or

c) The [Standard for Power Conversion Equipment, UL 508C, when no software ig relied upon to
perforn'[: a safety function. If software is relied upon to perform a safety function, the circuit shall
additiopally comply with applicable requirements in (a) or (b) of this section; or

d) Theg Standard for Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety
Requir¢gments — Electrical; Thermal and Energy, UL 61800-5-1, when no software i$ relied upon to
perforrI a safety function. If software is relied upon to perform a safety function, the circuit shall
additiopally comply.with applicable requirements in (a) or (b).

Exception: Compliance with the above standards is not required for an electronically grotected motor
circuit if there js.no'risk of fire, electric shock, or injury to persons during abnormal testing with the motor
electronic circait rendered ineffective; compliance with the applicable requirements of this end product
standard is then required.

6.17 Overcurrent protection

6.17.1 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
applicable standard for the fuse are considered to comply with this requirement.

6.17.2 Fuseholders shall comply with the Standard for Fuseholders — Part 1: General Requirements, UL
4248-1, and the applicable Part 2 (e.g. UL 4248-9).

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

6.17.4 Circuit breakers having integral ground fault circuit interrupter capability for protection against
electrical shock shall additionally comply with the Standard for Ground-Fault Circuit-Interrupters, UL 943.

6.17.5 Supplementary protectors shall comply with the Standard for Supplementary Protectors for Use in
Electrical Equipment, UL 1077.

6.17.6 Fusing resistors shall comply with the Standard for Fusing Resistors and Temperature-Limited
Resistors for Radio- and Television-Type Appliances, UL 1412,

6.18 Polymeric materials and enclosures

6.18.1 Unlesg otherwise specified in this end product standard, polymeric elegtrical insulating materials
and enclosureg shall comply with the applicable requirements of the Standard for Polymeric Materials —
Use in Electrical Equipment Evaluations, UL 746C.

6.18.2 Metallized or painted polymeric parts or enclosures shall comply with the applicablg¢ requirements
of the Standafd for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C. This
requirement is |not applicable to exterior surfaces of polymeric enclosure materials or part$ provided that
the metallized|coating or paint does not offer a continuous‘path for an internal flamg to propagate
externally.

6.19 Power qupplies

6.19.1 A Class 2 power supply shall comply with one of the following:
a) The $tandard for Class 2 Power Jnits, UL 1310; or

b) The $tandard for Information Technology Equipment — Safety — Part 1: General Requirements,
UL 609%0-1, with an outputimarked "Class 2", or that complies with the limited power source (LPS)
requirernents and is marked "LPS".

6.19.2 A non-{Class 2 pewer supply shall comply with one of the following:

a) The $tandard for Power Units Other Than Class 2, UL 1012;

b) The Btandard for Information Technology Equipment —Safety — Part 1: General Requirements,
UL 60950-1, or

¢) The requirements in Supplement SA.
6.20 Printed wiring boards

6.20.1 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 the Standard for Printed-Wiring Boards, 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.
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