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INTRODUCTION
1 Scope

1.1 These requirements cover household cooking equipment that is floor or cabinet supported, wall-
mounted, counter mounted, or combinations thereof, rated 600 V or less, for installation in accordance
with the National Electrical Code.

1.2 These requirements also cover ventilating hoods that are provided as an integral part of the cooking
equipment, or that are separately supported on the building structure but arranged for factory-provided

electrical connection to the cooking equipment with which they are intended to be used.

1.3 These requirements do not ¢

1.4 These requirements do not
appliances are used as a part of
judged on the basis of compliance
appropriate examination and test
appliances. These requirements ¢
microwave ovens.

1.5 For the purpose of these
assemblies, or combinations ther
with one or more ovens. Wall-moy

bver commercial cooking appliances.

cover special types of household cooking appliances. However, if such
a range, oven, surface assembly, or combination thereof, they will'be
with the requirements in this standard, insofar as they apply, andforther
S in accordance with the applicable requirements for electric.heating
o not cover all tests required on household cooking appliances having

requirements, cooking equipment includes ranges, ovens, surface
pof. A range is considered to be a combination of a surface assembly
nted cooking equipment is considered to be those appliances intended

for mounting in or on a wall or other vertical surface of a building or cabinet;“Counter-mounted cooking

equipment is considered to be t
horizontal surface of a building or

1.6 In the following text, a requir
coming within its scope — ventilati
or combinations thereof — are sq
appliance is employed, it is to b
equipment.

2 Glossary
2.1

For the purpose of this stand

2.1.0 CLOSED LOOP COOKIN

hose appliances intended for mounting in or on a counter or other
tabinet.

ement that applies only to one, two, or three of the classes of equipment
ng hoods, ranges, wall-moupted ovens, counter-mounted cooking units,

identified. In the absence' of such specific reference, or if the term
e understood that the requirement applies to all of these classes of

brd the following definitions apply.

G. A cooking process whereby a feedback device, either wired or

wireless, provides a parameter t

the—applitance controtdesignedtoautormaticatty Tegutatethepowerof

one or more surface units to achieve and maintain a target value.

Note 1: The feedback device of the closed
to work with the appliance control.

Note 2: The feedback parameter can be a

loop cooking system may be integral to the appliance or be a peripheral device designed

sensing value, typically but not restricted to temperature, but also a target value, typically

but not restricted to temperature or power level, that is processed by the appliance control(s) integral to the appliance.

2.1.1
and heat a cooking utensil.

COIL SURFACE UNIT — A sheathed heating cooktop element that is intended to directly support

2.2 COMPONENT — A device or fabricated part of the appliance covered by the scope of a safety

standard dedicated to the purpose

. When incorporated in an appliance, equipment otherwise typically field
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installed (e.g. luminaire) is considered to be a component. Unless otherwise specified, materials that
compose a device or fabricated part, such as thermoplastic or copper, are not considered components.

2.3 CONTINUOUS-CLEANING OVEN — An oven that utilizes treated surfaces on the interior of the oven
and on insert panels of the oven to gradually reduce oven soil during normal baking or roasting operations.

2.3.1 COOKTOP — A combination of multiple cooktop elements and which may include controls on the
top surface of an appliance.

2.4 COOKTOP ELEMENT — Any grill, griddle, deep-fat fryer, surface unit, or the like, on the top surface

of an appliance, that is used as a source of heat.

2.4.1 ELECTRICAL CONNECTI
spade terminals, pin terminals, mic
and connections that are welded of

2.4.2 FLAME CYLINDER - A pro
50 mm.

2.5 HIGH-VOLTAGE CIRCUIT -
characteristics in excess of those o

2.51
surface units that can heat at least
induced to the cooking vessel by th

2.5.2 INDUCTION WOK — Cookt
wok container.

2.6 LOW-VOLTAGE CIRCUIT -
primary battery, by a standard ClI
impedance that, as a unit, complig
circuit derived from a high-voltage
means of limiting the voltage and c

2.7 OVEN-DOOR INTERLOCK -

DN — The physical interface between two points in a circuit such as
ro switch contacts, relay contacts, timer contacts, crimped connections,
soldered.

ection of a vertical cylinder having a diameter of 20 mm and a height of

A circuit involving a potential of not more than 600 V and having circuit
f a low-voltage circuit.

INDUCTION COOKTOP APPLIANCES — Appliances having single or mufltiple induction cooktop

one metallic vessel by means of eddy currents. The eddy currents are
e electromagnetic field of a coil.

bp surface unit with concaved shaped-surface unit to accept and heat a

A circuit involving a potentialof not more than 30 V and supplied by a
ass 2 transformer, or by a'combination of a transformer and a fixed
5 with all of the perfarmance requirements for a Class 2 transformer. A
circuit, by connecting resistance in series with the supply circuit as a
Lirrent, is not considered to be a low-voltage circuit.

An automatically-operated device that prohibits access to the interior

of the oven during the high-temperature partion of the self-cleaning cycle.

2.7A REMOTE CLOSED LOOP

COOKING — A closed loop cooking process whereby the target setting

can be adjusted by an external dev

Ice, such as a smart phone or computer.

2.8 SELF-CLEANING OVEN - An oven that utilizes elevated temperatures during a separate high-heat

cycle to reduce oven soil to light as
2.9 SURFACE UNIT — A cooktop

2.10 TEMPERATURE-LIMITING
produce abnormal temperatures.

2.11 TEMPERATURE-REGULAT

h.
element intended to support and heat a cooking utensil.

CONTROL — A control that functions only under conditions that

ING CONTROL — A control that functions to regulate the temperature

of the appliance under normal conditions of use.



https://ulnorm.com/api/?name=UL 858 2023.pdf

AUGUST 2, 2023 UL 858 11

2.12 THERMAL CUTOFF — A temperature or temperature and current sensitive device incorporating a
thermal element for protecting a circuit by opening the protected circuit when the device reaches a
predetermined temperature. It is intended to:

a) Reduce the risk of fire due to overheating of a product during abnormal operation; and

b) Operate only once, that is it can not be reset or reconditioned for reuse.

213 WARMING ELEMENT - A surface element intended for keeping previously cooked foods warm but
not intended to continue the cooking process. Typically, a warming element is low wattage with a wattage
rating of approximately 10 percent of a surface cooking element.

3 Units of Measurement

3.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory ofr
approximate information.

4 References

4.1 Any undated reference to a ¢ode or standard appearing in the requirements of this standard shall be
interpreted as referring to the lategt edition of that code or standard.

CONSTRUCTION
5 General

5.1 An appliance shall employ materials and components throughout that are acceptable for the use, and
shall be made and finished with the degree of uniformity and grade of workmanship practicable in a well-
equipped factory.

5.2 A material of asbestos compgsition shall not be used,

5.3 For an appliance provided wlith casters, the casters shall be adjustable so that when they are in the
locked position, the appliance restg on feet or the gquivalent on the floor.

5.4 A component of a product cojvered by this\Standard shall:

a) Comply with the requirenents-for that component as indicated in the individual section covering
that component;

b) Be used in accordance with its rating established for the intended conditions of use;
c¢) Be used within its established use limitations or conditions of acceptability; 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:

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 Standard; or
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c) Is separately investigated 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 indicated in this

Standard; or

b) The component standard:

1) Is compatible with the ampacity and overcurrent protection requirements in the National
Electrical Code, NFRPA_ 70, where appropriate;

2) Considers long-te
with the Standard fo

3) Any use limitatic
accommodated in th
application, but intg

rm thermal properties of polymeric insulating materials in accordance
 Polymeric Materials — Long Term Property Evaluations, UL 746B; and

ns of the other component standard is identified and appropmniately
e end use application. For example, a component used in a household
nded for industrial use and complying with the relevant €omponent

standard may assunpe user expertise not common in household applications.

5.5 A component that is also in
ground-fault circuit-interruption, s
thereof, shall comply additionally
that provide those functions.

Exception: Where these other fun
markings, instructions, or packagi
applied.

tended to perform other functions, such as overyeurrent protection,
Lirge suppression, any other similar functionsy or any combination
vith the requirements of the applicable UL standard that cover devices

Ctions are not required for the application and not identified as part of
hg for the appliance, the additional ’component standard need not be

5.6 A component not anticipated by the requirements of\this end product Standard, not specifically

covered by the component standar
or injury to persons, shall be additi
shall comply with 5.4 (b) — (e).

ds noted in this Standard,-and that involves a risk of fire, electric shock,
pnally investigated innaccordance with the applicable UL standard, and

5.7 With regard to a componént being additionally investigated, reference to construction and

performance requirements in anoth
normal and abnormal use conditiorn

er UL end{product standard is suitable where that standard anticipates
s consistent with the application of this end product Standard.

6 Frame and Enclosure

6.1 General

6.1.1
excluding power supply cords.

An appliance shall have an enclosure of moisture resistant material that encloses all live parts

6.1.2 An enclosure shall be formed and assembled so that it:

a) Has the strength and rigidity necessary to resist the normal abuses to which it is likely to be

subjected, without resulting

in a 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;

b) Reduces the likelihood of unintentional user contact with uninsulated live parts; and
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c) Reduces the likelihood of electrical components and internal wiring being subjected to excessive

moisture, grease, and the
and Cooking Vapors, 6.4.

like as determined by the requirements in Protection Against Spillage

6.1.3 Polymeric materials shall comply with the requirements in the Standard for Polymeric Materials —
Use in Electrical Equipment Evaluations, UL 746C.

6.1.4 An enclosure shall be investigated with respect to size, shape, thickness of material, and
acceptability for the particular application. An enclosure material shall be of such thickness or shape, or
shall be reinforced to provide stiffness and protection not less than that provided by flat sheet steel with a

minimum thickness of 0.020 in (0.51 mm).

Exception: A mesh barrier, when

element, shall be formed to provid|
point using the probe described in
spacing below the minimum acceq

6.1.5 Aluminum not less than 0
thickness less than 0.034 in shall

ised below a live heater element inside an oven cavity, such as a broil
b stiffness and protection so that when a 2 I1b (9N) force is applied at any,

Figure 6.1 the mesh will not touch live parts or result in a reduction o6f
table values specified in Spacings, Section 26.

034 in (0.86 mm) thick is acceptable in lieu of steel. Aluminbm with a
be investigated on the basis of the stiffness and protection required by

the application.

6.1.6 Sheet metal to which a wir
be formed or reinforced to provide
thickness of 0.053 in (1.35 mm).

ng system is to be connected in the field shall have’a‘thickness or shall
a stiffness and rigidity not less than that of steelsheet with a minimum

6.1.7 Cast metal to which a wirin
mm) thick.

g system is to be connected in the field shall not be less than 1/8 in (3.2

6.1.8 Glass, other than a cooking surface, constituting a part of the‘electrical enclosure:

a) Shall be reliably secured so that it cannot be readily.displaced during normal use, and

b) Shall not be utilized for the support of any component.

6.1.9 With reference to 6.1.8, dlass, other than)a cooking surface, having a dimension, including a
diagonal, more than 12 in (305 mm) shall:

a) Be a nonshattering or t
Specifications and Method
Class A, or

empered_type that complies with the requirements in the Performance
s of Test for Safety Glazing Materials Used in Buildings, ANSI Z97.1

b) Withstand the impact described in 76.1, without cracking or breaking to the extent that pieces
are released or dropped from their normal position.

6.1.10 With reference to 6.1.8, glass of a cooking surface and constituting a part of the electrical
enclosure shall comply with the impact test requirements described in 76.2 — 76.6.

6.1.11 A part relied upon for compliance with this Standard, when fabricated from polymeric materials,
shall have clear traceability as to composition, ingredients, and processing for the fabricated part to the
extent that the composition, ingredients, or process impacts the compliance of the product. Fabricated
parts complying with the Standard for Polymeric Materials — Fabricated Parts, UL 746D, meets this
requirement.
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6.2 Accessibility of uninsulated live parts, film-coated wire, and moving parts
6.2.1 General

6.2.1.1  An opening in the enclosure shall comply with Accessibility of Uninsulated Live Parts and Film-
Coated Wire, Section 6.2.2, and Accessibility of Moving Parts, Section 6.2.3.

6.2.1.2 A component such as a lampholder, fuseholder, circuit breaker, or the like that is intended to be
user serviceable shall be located so that persons replacing or resetting the component cannot
unintentionally touch an uninsulated live part as determined using the probe illustrated in Figure 6.1.

Exception: The requirement does nat apply to the screwshell or center contact of a screwshell lampholder

or to the clips of a fuseholder that i$ associated with the component being replaced.
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Figure 6.1

Articulate probe with web stop
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6.2.1.3 During the examination of a product to determine compliance with 6.2.1.1, a part of the enclosure
that may be opened or removed by a user without the use of a tool (for example, during use or normal
cleaning, to attach an accessory, during insertion or removal of a plug-in module, to make an operating
adjustment, or the like) is to be opened or removed. The normal cleaning operation is considered to
involve any space available after removal of drip trays, drawers, filters, grease traps, covers, and similar
parts.

6.2.1.4 A filter unit that is intended to be removed by the user for cleaning or replacement is to be
removed when determining compliance with 6.2.1.1.

6.2.1.5 For examinations involving a probe, the probe is to be articulated into any configuration and may
be rotated or angled to any position before, during, or after insertion into the opening; and the penetration

articulations. The probe shall not [be used to determine the strength of a material. The probe is to be
applied with the minimum force ng¢cessary to determine accessibility and shall not distort the enclosure
material surrounding the opening in any way.

may be to any depth allowed by th[ size of the opening, including minimal depth combined with maximum

6.2.2 Accessibility of uninsulatged live parts and film coated wire

6.2.2.1 An uninsulated live part gr film coated wire shall not be exposed to unintentional ¢ontact during
normal operation, normal cleaning,|and insertion or removal of a plug-in module.

6.2.2.2 An opening in an enclosufe shall comply with either (a), (b), or (c):

a) An opening that has a minor dimension less than 1 in (25.4 mm).shall be located so that an
uninsulated live part or film{coated wire cannot be contacted by the probe illustrated in Figure 6.1.
The minor dimension of gn opening is the diameter of the largest cylindrical probe having a
hemispherical tip that can bg inserted through the opening to any-depth.

Exception: For film-coated wire, an opening less than 1_in‘is acceptable if the probe illustrated in
Figure 6.2 cannot contact the wire.

b) An opening that has a mjnor dimension greater than or equal to 1 in but no more than 6 in (152
mm) shall be located so thaf a part or wire is spaced from the opening as specified in Table 6.1.

c) An opening, when used @s a protective ‘cover for a downward facing open-wire / ribbon heating
element such as a broil element, shall iave a minor dimension of less than 0.10 in (2.54 mm).
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Figure 6.2

Probe for film-coated wire

—m— t-m— ANY CONVENIENT LENGTH

3/4" (19.1mm) DIA. ~

12" (12.7mm) DIA.

A

Wi

PAT40A

Minimum acceptable distance from an opening to a moving!part or a part that may involve a risk of

1/4" (6.4mm) RAD.

Table 6.1

electric shock

4" (101.6mm)

Minor dimension of opgning?

Minimum distance from opening to part

in® (mm) in® (mm)
1 (25.4) 6-1/2 (165.0)
1-1/4 (31.8) 7-1/2 (190.0)
1-1/2 (384) 12-1/2 (318.0)
1-7/8 (47.6) 15-1/2 (394.0)
2.1/8 (54.0) 17.4/2 (444.0)
c 30 (762.0)

through the opening to any depth.

@ The minor dimension of an opening is the diameter of the largest cylindrical probe having a hemispherical tip that can be inserted

b Between 1 in and 2-1/8 in, interpolation is to be used to determine a value between values specified in the table.
¢ More than 2-1/8 in, but not more than 6 in (152.4 mm).

6.2.2.3 Terminals of heating elements, receptacles, and similar uninsulated live parts are to be
considered live parts during normal cleaning — after removal of drip bowls, raising of top surfaces, or the
like — unless such parts are disconnected by means of an air-gap switch with a marked off position or

interlocking function. See 25.1.6.
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6.2.2.4 Terminals of a heating-element or module may be exposed during insertion and removal
provided the ungrounded circuit lead or leads are disconnected by means of an air-gap switch with a
marked off position or interlocking function.

6.2.2.5 Uninsulated live parts shall be secured to the base or mounting surface so that they will be
prevented from turning or shifting in position, if such motion may result in a reduction of spacings below
the minimum acceptable values specified in 26.1 — 26.3.

6.2.3 Accessibility of moving parts

6.2.3.1 Moving parts of an appliance shall, as far as practical considering the intended use of the
appliance, be positioned or enclosed to reduce the likelihood of personal injury during normal use.

6.2.3.2 An opening in an enclosufe shall comply with either (a) or (b):

a) An opening that has a minor dimension less than 1 in (25.4 mm) shall be located so that-a
moving part cannot be contacted by the probe illustrated in Figure 6.1. The minor dimensiomof’an
opening is the diameter of the largest cylindrical probe having a hemispherical tip that can be
inserted through the opening to any depth. The examination with the probe is to be conducted with
the moving parts adjusted|to the most unfavorable position within their range of adjustment. If
necessary, belts are to be removed.

b) An opening that has a mjnor dimension greater than or equal to 1 in but.no‘more than 6 in (152
mm) shall be located so thal a moving part is spaced from the opening as specified in Table 6.1.

6.3 Expulsion of molten metal and burning insulation
6.3.1 General

6.3.1.1 Openings in the enclosufe of an appliance shall be\located and constructed so that burning
insulation, molten metal, flaming particles, or the like are not-expelled from the enclosure.

6.3.1.2 Openings in an enclosure, unless constructed. as specified in Openings in Vertical Surfaces,
Section 6.3.2, or Openings in Horigontal Surfaces, Section 6.3.3, shall not be located below live parts or
internal wiring.

Exception No. 1: Openings in thg enclosuré. of a component fan or blower assembly may be judged in
accordance with the applicable requirements in the Standard for Electric Fans, UL 507, provided that the
fan or blower circuit is protected byla branch circuit-type fuse or circuit breaker rated no more than 20 A.

Exception No. 2: QOpening in horizontal surfaces below live parts, opening info an oven cavity, are
acceptable with a maximum minor dimensions as defined in 6.2.2.2(c).

6.3.1.3 An internal barrier, provided to comply with 6.3.2.1 or 6.3.3.1, shall be constructed of materials
that are acceptable for use as an enclosure as specified in 6.1.2 or shall comply with the applicable
requirements for internal barriers in the Standard for Polymeric Materials — Use in Electrical Equipment
Evaluations, UL 746C.

6.3.2 Openings in vertical surfaces

6.3.2.1 An opening in a surface that is 45 degrees or less from vertical shall be provided with a louver,
baffle, barrier, or the like, that is shaped or located to prevent the expulsion of burning insulation, molten
metal, and the like from the enclosure. See Figure 6.3 for examples of constructions that comply with this
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requirement. An opening in the surface of an enclosure that is located above the highest plane that
contains one or more live parts or internal wiring is considered to comply with this requirement.

Exception: Openings required for a manufacturing operation such as drainage of paint, production-line
adjustment, or calibration of components may be provided in a vertical surface without a louver, baffle, or
barrier if:

a) No single opening has a dimension more than 5/16 in (7.9 mm), and

b) The total area of all such openings in any 1-ft area does not exceed 1 in? (645 mm?).

Figure 6.3
Examples of oplenings in vertical surfaces that comply with 6.3.2.1
1
,/\No live parts
_————  — L _ or wiring above
|| g this plane
Outside | Inside Outside | Inside
1
/—\No live parts
— L AN\ — L or wiring akove
A - this plane
Outside | Inside Outside [\Nnhside
__ Regpresents/a _tive part
[ o Internalt\wiring
SM845A

6.3.3 Openings in horizontal surfaces

6.3.3.1 An opening in a surface that is more than 45 degrees from vertical, and that is located at or below
any horizontal plane that contains internal wiring or live parts, shall comply with 6.3.3.2 - 6.3.3.3.

6.3.3.2 An opening as described in 6.3.3.1 shall be provided with one or more baffles, barriers or other
obstructions of such dimensions and locations that any path from live parts or internal wiring through the
opening requires at least one change in direction from a straight line. If the minor dimension of such an
opening is larger than 1/4 in (6.4 mm), the opening shall be provided with a perforated sheet or screen with
openings having a minor dimension no larger than 1/4 in. See Figure 6.4.
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Figure 6.4

Example of an acceptable opening

i Live Part
B

J Barrier

Ventilation
Opening

A — No lfve parts permitted in this area.
B — Live |parts acceptable this side of barrier.

S2143E

6.3.3.3 A perforated sheet or sg¢reen provided in accordance with 6.3.3.2 shall be constructed of a
material having a thickness not les$ than the thickness required.for an enclosure of live parts.

6.4 Protection against spillage pnd cooking vapors

6.4.1 A live part of an appliance ghall be located on enclosed so that it will not be exposed to vapors from

an oven cavity of the appliance. The part shall.also be located or enclosed so that it is protected against
spillage and accumulations of spillage.

Exception: An open-wire / ribbon heating element used in a downward facing application such as a broil
element is acceptable where expoged.to oil-laden air and vapors when:

a) The element complies with Heating Elements, Section 18.

b) The element employs a mesh that complies with Frame and Enclosures, Section 6; with an
exception to 6.1.4.

c) The element complies with all applicable tests in Tests for Elements Exposed to Oil-laden Air
and Oven Vapors, Moisture and Grease, Section 72.6.

6.4.2 A control that is mounted in a surface that is more than 45 degrees from vertical, and that is
mounted in or adjacent to a cooking surface and therefore subject to spillage shall comply with Spillage on
Horizontally Mounted Controls, Section 75.1.
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6.4.3 An appliance provided with a collecting surface beneath the cooking surface that is sealed or that
does not otherwise allow for user access for cleaning of spillage, shall comply with Spillage on Sealed
Cooktops, Section 75.3.

6.4.4 An appliance cooktop employing a seal or gasket to prevent live parts or internal wiring from being
exposed to spillage or the accumulations of spillage shall comply with Aging of Cooktop Seals and
Gaskets, Section 75.4.

6.4.5 An appliance cooktop having any vents, slots, or openings on or near the horizontal cooking
surface and therefore subject to spillage shall comply with the Spillage on vents, slots, or openings,
Section 75.5.

6.4.6 An appliance intended for Uinder counter installation, such as a built-in oven, that may be subject to
spillage of liquids from the above|countertop or cooking surface shall comply with the Spillage on under
counter appliances, Section 75.6.

7 Assembly

7.1 A switch, a lampholder, an
securely and shall be prevented fr

Exception No. 1: A switch if all fou

a) The switch is of a plung
switch is considered to be
the switch.

b) The means of mounting
c) The spacings are not req

d) Normal operation of the

Exception No. 2: A lampholder of
indicator light in which the lamp i3
below the minimum acceptable va

attachment-plug receptacle, or similar component shall¢be”mounted
bm turning. See 7.2.

r of the following conditions are met:

er or other type that does not tend to rotate when operated — a toggle
subject to forces that tend to turn the switeh“during normal operation of

the switch makes it unlikely that opetation of the switch will loosen it.
uced below the minimum acceptable values if the switch rotates.

switch is by mechanical means rather than by direct contact by persons.

the type in which-the lamp cannot be replaced, such as a neon pilot or
sealed in by anenrenewable jewel if rotation cannot reduce spacings
ues.

7.2 The means by which the tyrning mentioned in 7.1 is prevented is to include more than friction

between surfaces — for example,

a properly applied lock washer is acceptable as a means to prevent

turning of a device having a single

hole'mounting means.

7.3 In an appliance provided with a panel or assembly that is moved in making or inspecting power-
supply connections or is moved in packaging for shipment, a concentrated stress shall not be transmitted
to the internal wiring connections when the panel or assembly is not secured in its intended position, and
the internal wiring and the capillary tube of a thermostat shall not be crushed or kinked with the panel or
assembly in any position.

7.4 The construction and intended method of installation of a counter-mounted cooking unit shall be such
that, if the rough-in box and parts attached thereto become partially detached from the remainder of the
assembly, a stress will not be transmitted to internal wiring connections.

7.5 An oven door of a range or wall-mounted oven that can be removed and replaced with or without the
use of simple hand tools may be shipped separately provided:


https://ulnorm.com/api/?name=UL 858 2023.pdf

22 UL 858 AUGUST 2, 2023

a) The door is self-aligning during replacement, or the construction is such that alignment of the
door is not necessary, and

b) Instructions for removing and replacing the door are provided.

7.6 A top surface of a counter-mounted cooking unit and the remainder of the unit may be shipped
separately provided:

a) The units are marked in accordance with 83.7,
b) No electrical components are mounted on the top surface except:

1) Heating elements

2) Leads factory connected to the heating elements, and
3) Receptacles prov|ded for plug-in heating elements,

c) No insulated or uninsulated live parts or internal wiring are exposed on the remainder of the-unit,
and

d) The separate parts may Ibe assembled without the necessity of flexing the heating element leads
to an extent greater than that encountered in normal use and cleaning.

8 Protection Against Corrosion

8.1 All surfaces of sheet steel uged for casing, backing, or support of eléctfical components shall be
protected against corrosion by enameling, painting, galvanizing, anodizing, plating, or equivalent means.

Exception: Sheet steel with porceldin enamel applied only on the outside is acceptable.
9 Power-Supply Connections
9.1 General

9.1.1  With reference to Power-Syipply Connections, Section 9, an appliance that incorporates a factory-
installed feature or provision for g field-installed. feature that is intended to be attached to the building
structure is to be judged as an appliance that.is-attached to the building structure and shall have provisions
for permanent attachment to the power supply. A slide-in type of range provided with trim strips to cover
the opening between the range and the counter is not considered to be attached to the building structure.

Exception: An appliance intended to be built-in, by attachment to cabinetry, and rated 120 V, 1.75 kW (14.6
A) or less, may employ a flexible cord and attachment plug for connection to the power supply. Such an
appliance shall not connect to external exhaust / ventilation connections.

9.1.2 An appliance that is intended for both permanent wiring and cord connection shall comply with the
enclosure requirements in Frame and Enclosure, Section 6, under conditions of each intended supply
connection configuration.

9.1.3 The requirements in 9.2.1.1 — 9.2.3.29 apply to all appliances, except those appliances that are
intended to be connected to the power supply only through a factory-installed power supply cord.

9.1.4 An appliance provided with casters shall only be cord-connected and comply with Cord-Connected
Appliances, Section 9.3.
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9.2 Permanently connected appliances

9.2.1 General

9.2.1.1 An appliance intended for permanent connection to the power supply shall have provision for
connection of a wiring system.

Exception: Leads provided for power-supply connection of an appliance may be brought out through
factory-attached flexible conduit 3 — 6 ft (0.91 — 1.80 m) long. An outlet box or conduit fitting shall be
provided at the free end of the conduit, or the conductor insulation at the free end of the conduit shall be
protected from the sharp edges of the conduit during shipping by means of a tape wrap, a fiber bushing
secured in place, or the equivalent.

9.2.2 Outlet or terminal boxes

9.2.2.1 An outlet or terminal box[shall have sufficient volume to accommodate the intended wiring. A-irial

installation is to be made using w
sized for the wire in accordance w

res of the size indicated in 9.2.3.2 and 9.2.3.3 and conduit and*fittings
th the National Electrical Code, ANSI/NFPA 70.

9.2.2.2 A terminal block intendgd for field connection of power-supply conductors shallbe rated for

connection to both copper and alu

9.2.2.3 Other than as noted in 9
connected cabinet-supported, wa
power-supply connections can be
supported by the building structurg

9.2.2.4 An outlet or terminal bo

minum conductors.

.2.2.4, an outlet or terminal box mounted integrally with a permanently
I-mounted, or counter-mounted appliance shall be located so that the
inspected without moving the appliance,to \the extent that it will not be
only.

mounted integrally with a counter-mounted cooking unit of the insert

type shall be located so that the pgower-supply connections can betinspected without moving the assembly

after it has been installed as inteng

9.2.2.5 An outlet or terminal box
appliance shall be prevented from

9.2.3 Wiring terminals and leag

9.2.3.1 A wiring terminal or lead

ed.

intended for powerssupply connection and mounted integrally with the
turning with respectito the appliance.

S

s thatterminal or lead to which a power-supply or equipment-grounding

connection will be made in the fieIT when.the appliance is installed.

9.2.3.2 Wiring terminals intended for permanent connection to the power supply shall be rated for
connection of conductors having an ampacity in accordance with the National Electrical Code, ANSI/NFPA
70, and the rating of the appliance, except that the National Electrical Code demand load is able to be
applied only to a range.

9.2.3.3 Leads provided for permanent connection to the power supply shall be equal to or one standard
size smaller — see Table 310-16 of the National Electrical Code, ANSI/NFPA 70 for standard sizes — than
the required copper conductor size as determined in accordance with the National Electrical Code. See
Table 9.1 for the minimum acceptable size of leads for an appliance rated 120/240 V, 3-wire; and Table 9.2
for the minimum acceptable size of leads for an appliance rated 120/208 V, 3-wire.
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Table 9.1
Size of conductors for 120 / 240 V, 3-wire appliances
Minimum conductor size, AWG
Ungrounded conductor L1
Appliance rating, W and L2 Neutral conductor Grounding conductor
Wall-mounted and counter-mounted cooking units
0-3,600 16 16 16
3,601 -4,800 16 16 16
4,801 -5,150 14 16 14
5,151 -6,850 12 16 12
6,851 7,200 12 14 12
7,201 -9,600 10 12 10
9,601 - 10,300 8 12 10
10,301 — 13,200 8 10 10
13,201 - 13,700 6 10 10
13,701 — 14,400 6 8 10
14,401 - 16,800 6 8 8
16,801 — 18,850 4 8 8
18,851 — 19,200 4 6 8
19,201 — 22,800 3 6 8
22,801 — 24,000 2 6 8
24,001 — 26,400 2 4 6
Ranges

0-3,600 16 16 14
3,601 -4,500 16 16 12
4,501 -4,800 14 16 12
4,801 -6,000 14 16 10
6,001 - 6,425 12 16 10
6,426 — 8,749 12 12 10
8,750 — 14,500 10 12 10
14,501 — 16,500 10 10 10
16,501 — 24,000 8 10 8
24,001 - 25,500 8 10 6
25,501 — 26,500 6 10 6
26,501 — 27,000 6 8 6
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Table 9.2
Size of conductors for 120 / 208 V, 3-wire appliances
Minimum conductor size, AWG
Ungrounded conductor L1 Grounding conductor
Appliance rating, W and L2 Neutral conductor
Wall-mounted and counter-mounted cooking units
0-3,120 16 16 16
3,121-4,160 16 16 16
4,161 - 4,450 14 16 14
4,451 -5,940 12 16 12
5,941 -6,240 12 14 12
6,241 -8,320 10 12 10
8,321 - 8,900 8 12 10
8,901 — 11,440 8 10 10
11,441 -11,900 6 10 10
11,901 - 12,500 6 8 10
12,501 — 14,560 6 8 8
14,561 — 16,350 4 8 8
16,351 — 16,640 4 6 8
16,641 — 19,760 3 6 8
19,761 —20,800 2 6 8
20,801 -22,880 2 4 6
22,881 - 23,800 1 4 6
23,801 - 26,000 1 3 6
Ranges

0-3,120 16 16 14
3,121-23,900 16 16 12
3,901 -4,160 14 16 12
4,161 - 5,200 14 16 10
5,201 -5,570 12 16 10
5,571 -7,430 12 14 10
7,431 -7,800 12 12 10
7,801 - 12,500 10 12 10
12,501 — 14,500 8 12 10
14,501 — 20,500 8 10 8
20,501 — 20,800 6 10 8
20,801 - 21,500 6 10 6
21,501 — 27,000 6 8 6

9.2.3.4 A wiring terminal shall be provided with a soldering lug or pressure terminal connector, firmly
bolted or held by a screw.

Exception: A wire-binding screw or stud may be employed at a wiring terminal intended to accommodate a
10 AWG or smaller conductor if upturned lugs or the equivalent are provided to hold the wire in position.

See 9.2.3.5.

9.2.3.5 The provision of a wire-binding screw or stud for one terminal and pressure wire connectors for
the remaining terminals is not acceptable.
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9.2.3.6 A wire-binding screw or stud employed at a wiring terminal shall be 10 or larger.

Exception: A 8 screw or stud may

be used at a terminal intended for connection of a 14 AWG conductor

only. The screw or stud shall not have more than 32 threads per inch (25.4 mm). See 9.2.3.7.

9.2.3.7

It should be noted that 14 AWG is the smallest conductor that is acceptable for branch-circuit

wiring, and thus is the smallest conductor anticipated at a terminal for connection of a power-supply wire.

9.2.3.8 A wire-binding screw employed at a wiring terminal shall thread into a metal terminal plate not

less than 0.050 in (1.27 mm) thick,

9.2.3.9 A terminal plate formed fr,

and there shall not be fewer than two full threads in the metal.

om stock having the minimum acceptable thickness specified in 9.2.3 8

may have the metal extruded at thg

9.2.3.10 A wire-binding screw or
conductor of the size mentioned in
nut, or washer.

9.2.3.11 The free length of a lea
end of the flexible conduit providec
more.

9.2.3.12 A wiring terminal shall b,
shifting in position by means other

9.2.3.13 The requirement in 9.2.3
specified in Spacings, Section 26.
position to maintain tightness.

9.2.3.14 A pressure wire connect
reduce spacings to values less th

tapped hole to provide the two full threads for the binding screw.

stud shall employ upturned lugs or a cupped washer that will retain a
9.2.3.4 — but not smaller than 14 AWG — under the head of the screw,

| inside an outlet box or wiring compartment, or extending.beyond the
in accordance with the Exception to 9.2.1.1 shall be 8,in<(152 mm) or

e securely and rigidly mounted, and shall be prevented from turning or
han friction between surfaces.

.12 is intended primarily to provide for.the maintenance of spacings, as
Consideration is also to be given to.the means for locking terminals in

pr provided at a wiring termifal shall be prevented from turning so as to
bn the minimum acceptable specified in Spacings, Section 26, except

that, if such minimum or larger spacings are maintained with connectors turned 30 degrees toward each

other or toward other metal parts,

9.2.3.15 A permanently connecte
and employing a screw-shell lamp
marked off position shall have g
grounded conductor of the supply ¢

0 means to preventiturning need be provided.

d appliance rated 125 V or less, 125/250 V or less, 3-wire, 120/208 V,
holder or a’ssingle-pole switch other than an automatic control without a
ne field-wiring terminal or lead identified for the connection of the
ircuit:

9.2.3.16 A terminal intended for the connection of a grounded power-supply conductor shall be of or
plated with a metal substantially white in color, and shall be readily distinguishable from the other
terminals, or proper identification of that terminal shall be clearly shown in some other manner, such as on
an attached wiring diagram.

9.2.3.17 A lead intended to be connected to a grounded power-supply conductor shall be finished to
show a white or gray color, and shall be readily distinguishable from the other leads.

9.2.3.18 A lead provided for field connection to accomplish equipment grounding shall be bare, or shall
be finished to show a green color with or without one or more yellow stripes. No other lead intended for
field connection shall be so identified.

9.2.3.19 A wire-binding screw intended for the connection of an equipment-grounding conductor shall
have a green-colored head that is hexagonal, slotted, or cross-recessed; and upturned lugs or the
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equivalent shall be employed to retain the conductor. A pressure wire connector intended for the
connection shall be marked in accordance with 82.7. The wire-binding screw or pressure wire connector
shall be located so that it does not require removal during normal servicing of the appliance. A sheet-metal
screw shall not be used for connection of an equipment-grounding conductor.

9.2.3.20 The wiring-terminal compartment of a wall-mounted oven or a counter-mounted cooking unit
may include supplementary terminals for parallel connection of associated units, provided the terminal
compartment is constructed so that the field-connected wiring system from the associated units and from
the source of supply may be connected thereto. Connections to the source of supply may be provided in
accordance with the Exception to 9.2.1.1.

9.2.3.21 The supplementary terminals mentioned in 9.2.3.20 are considered to be field-wiring terminals

and, as such, all requirements reggrding size, spacing, and the like for wiring terminals shall apply thereto.

9.2.3.22 The main wiring termirfals mentioned in 9.2.3.20 shall be capable of securing conductors of
sizes having ampacities that, according to the rating of the main and each associated unit and the Natiéhal
Electrical Code, ANSI/NFPA 70 d¢mand load, are rated for supplying both the main and each associated
unit as well as for supplying the main unit only. See 80.5, 82.2, and 82.21.

9.2.3.23 An opening in a wiring gompartment for the connection to the power supply in the field, whether
in the form of a knockout or an opgn hole, shall:

a) Have the minimum widtH of flat surface surrounding the opening as specified'in Table 9.5 or

b) Be acceptable when the Test Gauge for Flat Surfaces Surrounding Knockout is applied as
specified in the Standard fdr Metallic Outlet Boxes, UL 514A.

9.2.3.24 For an appliance that [is intended to be connected to the“power supply only by means of
permanent wiring brought into tHe appliance, the knockout or opening in the wiring compartment for
connection in the field shall be siged in accordance with the "Permanent Wiring Connection" column in
Table 9.3 or Table 9.4, as applicable. See 82.10.
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Table 9.3

Range connection opening sizes

Range rating, W

Diameter of connection opening, in (mm)

Permanent wiring connection

Cord set, cord-kit connection

120/240 V 120/208 V
3-wire 3-wire Minimum Nominal Maximum Minimum Nominal Maximum
0-8,749 0-7,800 0.860  (21.84) 7/8 (22.23) | 0.906 (23.01) | 1.094 (27.79) 1-1/8 (28.58) 1.140 (28.96)
8,750 — 16,500 7,801 -12,500 1.094  (27.79) 1-1/8 (28.58) | 1.140 (28.96) | 1.360 (34.54) 1-3/8 (34.93) 1406 (35.71)

16,501 — 22,500
22,501 - 25,500
25,501 — 27,000

12,501- 18,500
18,501 - 20,500

1.360  (34.54)
1.360  (34.54)

1-3/8  (34.93)
1-3/8  (34.93)

1.406  (35.71)
1.406  (35.71)

1719 (43.66)

1-3/4  (44.45)°

20,501 —27,000

1719 (43.66)

1-3/4  (44.45)

1.765 (44.83)

1.765 (44.83)

@ The connection opening may be reduced
a power-supply-cord kit marked for use wit

to a nominal 1-3/8 in diameter if the installation instructions provided with the appliance indicate thi
h a 1-3/8 in diameter opening.

pt the appliance is to be connected using
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Table 9.

4

Wall- or counter-mounted cooking unit connection opening sizes

Range rating, W

Diameter of connection opening, in (mm)

Permanent wiring connection

Cord set, cord-kit connection

120/240 V 120/208 V
3-wire 3-wire Minimum Nominal Maximum Minimum Nominal Maximum
0-7,200 0-6,240 0.860 (21.84) 7/8 (22.23) | 0.906  (23.01) | 1.094 (27.79) 1-1/8 (28.58) 1.140 (28.96)
7,201 -9,600 6,241 -8,320 1.094 (27.79) 1-1/8 (28.58) | 1.140 (28.96) | 1.360  (34.54) 1-3/8 (34.93) 1406 (35.71)
9,601 — 12,000 8,321 -10,400 1.360 (34.54) 1-3/8 (34.93) | 1.406 (35.71) | 1.719  (43.66) 1-3/4 (44.45)% | 1.765 (44.83)
12,001 - 13,200 10,401 — 11,440 1.360 (34.54) 1-3/8 (34.93) | 1.406 (35.71) — - -
13,201 - 19,200 11,441 - 1B,640 1.719 (43.66) 1-3/4 (44.45) | 1.765 (44.83) - - -
19,201 — 22,800 16,641 — 1p,760 1.958 (49.73) 2 (50.8) 2.015 (51.18) - - -
22,801 — 26,400 19,761 — 26,000 2.433 (61.72) 2-1/2 (63.5) 2.500 (63.5) = - -

@ The connection opening may be reduced
a power-supply-cord kit marked for use wi

to a nominal 1-3/8 in diameter if the installation instructions provided with the appliance indicate tl
h a 1-3/8 in diameter opening.

hat the appliance is to be connected using
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Table 9.5

Sizes of flat surfaces surrounding connection openings

Corresponding trade Minimum width of flat surface surrounding

Nominal diameter of opening, size of conduit, opening,

in (mm) in in (mm)
0.875 (22.23) 12 0.133 (3.38)
1.109 (28.17) 3/4 0.156 (3.96)
1-3/8 (34.93) 1 0.198 (5.03)
1-3/4 (44.04) 1-1/4 0.274 (6.96)

2 (50.39) 1-1/2 0.315 (8.00)
2-1/2 (62.71) 2 0.353 (8.97)

9.2.3.25 An appliance that is ir
permanent wiring brought into the §

a) Two knockouts (concent
b) An opening inside a knog

¢) A reducing fitting in an op

The smaller knockout or opening,
the "Permanent wiring connection"
the opening in which the reducin
connection" column in Table 9.3 or

tended to be connected to the power supply by means of either
ppliance or a power-supply cord kit shall be provided with:

¢ or eccentric);
kout; or
ening.

br the opening in the reducing fitting, shall be*sized in accordance with
column in Table 9.3 or Table 9.4, as applicable. The larger knockout, or
g fitting is mounted, shall be sized in aecordance with the "Cord-kit
Table 9.4, as applicable.

9.2.3.26 A knockout shall comply

9.2.3.27 Concentric and eccentr
removed without disturbing the nex

9.2.3.28 A compartment shall be
space for each conductor, other th
less than specified in Table 9.6. E
inside the compartment is to be c
within a compartment, the volume
to be deducted.

with the requirements in the Knockout Test, Section 65.

c knockouts shall be coenstructed so that any size knockout may be
t larger size provided.

provided to enclose field supply-wiring connections. The minimum free
Bn an equipmentgrounding conductor, in the compartment shall not be
bch conductor that originates outside the compartment and terminates
bunted as‘one conductor. When determining the available free space
of any-equipment grounding conductor, clamp, connector, or the like is

Table 9.6
Size of field-wiring compartment
Minimum free space within compartment for each
Size of conductor conductor
AWG (mm?) in® (cm?)
18 (0.82) 1.5 (24.6)
16 (1.3) 1.75 (28.7)
14 (2.1) 2 (32.8)
12 (3.3) 2.25 (36.9)

Table 9.6 Continued on Next Page
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Table 9.6 Continued

Minimum free space within compartment for each
Size of conductor conductor
AWG (mm?) in® (cm?)
10 (5.3) 25 (41.0)
8 (8.4) 3 (49.2)
6 (13.3) 5 (81.9)

9.2.3.29 The distance between a pressure terminal connector intended for field wiring and the wall of an
enclosure toward which the conductor is directed or through which the conductor may normally pass shall

be as specified in Table 9.7.

s where a wall or obstruction lies outside the area occupied by @
to a radius not less than the distance specified in Table 9.7.

Exception: Spacings may be leg
conductor that is bent or deflected|

Table 9.7
Wire-bending space
Minimum bending space, terminal to wall
Size of wire 1 wire per pole 2'wires per pole?
AWG or kcmil (mm?) in (mm) in (mm)

14-10 AWG (2.1-5.3) Not specified — -
8-6 AWG (8.4-13.3) 1-1/2 (38.1) - -
4-3 AWG (21.2-26.7) 2 (50.8) - -

2 AWG (33.6) 2-1/2 (63.5) - -

1 AWG (42.4) 3 (76.2) - -
1/0-2/0 AWG (53.5-67.4) 3-1/2 (88.9) 5 (127)
3/0-4/0 AWG (85.0-107.2) 4 (102) 6 (152)

250 kemil (127) 4-1/2 (114) 6 (152)

@ Applies to two conductors that are only gble to approach a terminal from the same direction.

9.3 Cord-connected appliance

"4

9.3.1 General

9.3.1.1 The requirements in 9.3.1.2 — 9.3.2.2 apply only to those appliances on which a factory-
connected flexible cord is provided.

9.3.1.2 A range, a wall-mounted oven, a counter-mounted cooking unit, or a combination thereof that is
not intended to be attached to the building structure — see 9.1.1 — may be provided with a power-supply
cord for external connections.

9.3.1.3 Aflexible cord shall be Type SRD, SRDT, S, SO, or ST.

Exception: A flexible cord provided with a wall-mounted oven or counter-mounted cooking unit or an
appliance intended to be built-in as noted in the exception to 9.1.1, may be Type SJ, SJO, or SJT.

9.3.1.4 A cord set or power supply cord shall comply with the Standard for Cord Sets and Power-Supply
Cords, UL 817.


https://ulnorm.com/api/?name=UL 858 2023.pdf

32 UL 858 AUGUST 2, 2023

9.3.1.5 A flexible cord provided with a wall-mounted oven or counter-mounted cooking unit shall have a
temperature rating not less than the temperature of any surface that it is likely to contact. See 59.5.1.2 and
59.5.1.4.

9.3.1.6 A grounding lead of a flexible cord shall have a green color, with or without one or more yellow
stripes, and no other lead shall be so identified.

9.3.1.7 Aflexible cord and an attachment plug shall have a voltage rating not less than the rated voltage
of the appliance, and shall have an ampacity in accordance with the rating of the appliance, except that the
National Electrical Code, ANSI/NFPA 70 demand load is able to be applied only to a range. See 9.2.3.29.

9.3.1.8 Attachment plugs, receptacles, appliance couplers, appliance inlets (motor attachment plugs),

and appliance (flatiron) plugs, shall comply with the Standard for Attachment Plugs and Receptacles, UL
498.

Exception: Attachment plugs and appliance couplers integral to cord sets or power supply cords that are

investigated in accordance with th
required to comply with UL 498.

9.3.1.9 Female devices (such as
that may be used, to interrupt curr:
the specific type of load, when eV
coupler that can be used to interrt
when tested with its mating plug.

9.3.1.10 For an appliance rated 1
cord shall be based on the current

e Standard for Cord Sets and Power-Supply Cords, UL 817, are-hot

receptacles, appliance couplers, and connectors) that,are‘intended, or
ent in the end product, shall be suitably rated for current interruption of
aluated with its mating plug or connector. For example, an appliance
pt the current of a motor load shall have a suitable horsepower rating

20 V, 1.75 kW (14.6 A) or less, the size of the conductors of the flexible
rating of the appliance, and shall be.invaccordance with Table 9.8.

Table 9.8

Cord conductgr size for appliances rated-120 V, 1.75 kW or less

Maximum current rating of appliance, A

Attachment plug connection crimped Attachment plug connection soldered,
Cord conductor size, AWG only brazed, or welded?®
18 8 10
16 104 13
14 144 14.6

NOTE — This table limits the appliance curfent'on‘the basis of cord conductor size and type of connection between the cord

conductors and blades of the attachment glug=For current limitation based on the attachment plug rating, see 9.3.1.11. For
appliances rated in watts rather than amperes, the limitation shall be based on the equivalent current rating calculated using the
supply voltage specified in 56.4.

@ A soldered connection shall be mechanically secured before being soldered. A soldered connection that is crimped before being
soldered is considered to be mechanically secured before soldering. A brazed or welded connection may additionally be
mechanically secured before brazing or welding.

9.3.1.11 For an appliance rated 120 V, 1.75 kW (14.6 A) or less, the current rating of the attachment plug
shall not be less than 125 percent of the current rating of the appliance.

9.3.1.12 The length of a flexible cord and attachment-plug assembly provided on an appliance shall not
be less than 3 ft (0.91 m) nor more than 6 ft (1.83 m) measured from the face of the attachment plug to the
point of entry into the appliance.
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Exception: The length of external flexible cord and attachment-plug assembly provided on an appliance
intended to be built-in, attached to the cabinetry and rated 120 V, 1.75 kW (14.6 A) or less, shall not be
less than 3.0 (0. 91 m) nor more than 6 ft (1.82 m) in length.

9.3.1.13 The edges of the opening in the enclosure in which the power-supply cord strain relief is
mounted, and the edges of an opening in a strain relief, bushing, fitting, or the like through which the
power-supply cord passes, shall be smooth and free from burrs, fins, projections, sharp edges, and the
like that may damage the insulation of the cord. The opening in which the power-supply cord strain relief is
mounted shall be sized in accordance with the "Cord-kit connection" column in Table 9.3 or Table 9.4, as
applicable.

Exception: The requirements regarding the opening size do not apply if the appliance is:

a) Provided with the instrud

b) Constructed in accordan
9.3.2 Strain relief

9.3.2.1 Strain relief shall be proV
transmitted to terminals, splices, o

9.3.2.2 Means shall be provide
through the cord-entry hole if:

a) Such displacement is lik
temperature higher than th

b) It is likely to reduce s
acceptable values.

9.3.2.3 Insulating bushings ser]
Bushings, UL 635. Tests specified

tions described in 86.12, or

ce with the Exception to 16.1.1.

ided at the enclosure so that mechanical stress on a flexible cord is not
r internal wiring. See Section 64.

d to prevent the flexible cord from being pushed into the enclosure

ely to subject the cord to mechanical damage or to expose the cord to a
ht for which it is acceptable, or

bacings, such as to a metal strain-relief clamp, below the minimum

ving as strain relief shall'comply with the Standard for Insulating
in this Standard (e.g. Strain Relief Test) may still need to be performed

to confirm the combination of the ipsulating bushing and.the supporting parts are suitable.

10 Internal Wiring

10.1  The wiring and connections

between parts of an appliance shall be protected or enclosed, except

that a power-supply cord may be eij

unit, or a combination thereof for

ployed on a range, a wall-mounted oven, a counter-mounted cooking
temal connections.

10.2 The protection mentioned in 10.1 shall include a complete enclosure for all ungrounded internal
supply leads directly connected to the branch-circuit supply leads, and for other unswitched internal wiring
that would otherwise be exposed during normal cleaning after removal of drip pans, raising of top
surfaces, or the like.

10.3 Alength of jacketed flexible cord specified in the Exception to 9.3.1.3 may be employed for external
connections between parts of an appliance if flexibility is essential.

10.4 With regard to enclosure of internal wiring, the protection of wiring specified in 10.2 is considered to
exist if, when considered as if it were film-coated wire, the construction complies with 6.2.2.1.
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10.5 Wires within an enclosure, c
no damage to conductor insulation
drawer, drip tray, door, etc., or from

10.6 Internal wiring shall not be

ompartment, raceway, or the like shall be disposed or protected so that
can result from contact with any rough, sharp, or moving part such as a
any utensil placed in a drawer or storage compartment.

located directly above a filter opening, although well-routed internal

wiring may be visible through the opening when the filter units are removed.

Exception: This requirement does not apply to the leads to a blower motor.

10.7 The insulation on a conductor shall be acceptable for the voltage and temperature to which it is

subjected during normal operation.

10.8 Internal wiring composed g
Wiring Material, UL 758 and shall h

Exception No. 1: Insulated cond

following:
a) The Standard for Thermg
b) The Standard for Thermg

¢) The applicable UL stand
Materials, of the National Ei

Exception No. 2: Insulated condud
and located in a low-voltage circu
not comply with UL 758.

Exception No. 3: Wiring in the app

a) Wire insulation consists
covering. [For reference, ex

b) Conductors shall be stra
voltage circuits and having

f insulated conductors shall comply with the Standard for Appliance
ave a flame rating of VW1.

Lictors need not comply with UL 758 if they comply with one of-the

set-Insulated Wires and Cables, UL 44;
plastic-Insulated Wires and Cables, UL 83; or

ard for other insulated conductor types specified.in Wiring Methods and
ectrical Code, NFPA 70.

tors for specialty applications (e.g. data processing or communications)
[ not involving the risk of fire, electric-shock, or injury to persons need

iance does not need to be VW-1if all of the following criteria are met:

of silicone or inorganic{ materials with glass or aramid braid fiberous
amples UL Style 3251, 3257, 5420]

nded copper wire.having a 600 Vac minimum insulation rating for high
a 300 Vac insufation rating for low voltage circuits. Maximum current

rating would be based on Table 10.1.

¢) The product is compliant
VW-1.

to 7ZAfor all electrical connections that involve internal wire not rated
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Table 10.1
Maximum Current Based on Wire Size
Wire size

mm? AWG Maximum Ampacity

0.41 22

0.66 20

0.82 18 10

1.3 16 15

2.1 14 20

3.3 12 25

5.3 10 20

8.4 8 40
The ampacities shown apply to appliancep wire materials. For types of wires other than appliance wiring materials, the ampacity
shall be determined from 310.15(B)(16) ahd 310.15(B)(17) in the National Electrical Code, ANSI/NFPA No. 70 for the type of wire
employed. The correction factors of the rdferenced tables need not be applied.

10.9 The wiring of a range shall
an oven vent.

Exception: This requirement does

10.10
that:

Internal wiring other than &

a) No wiring is located dire

b) The wiring will return t

be located so that it will not be exposed to the vapors dischargéd from

not apply to the leads to a blower motor.

grounding lead shall be reliably secured in place and shall be routed so

Ltly beneath the opening of a surface unit drip pan,

D its normal position following any*movement associated with a user

cleaning or servicing operation, and

¢) The wiring is protected a|

Exception: Wiring that may be exf
unit is acceptable provided the wj
(12.7 mm) is maintained between
have been returned to their norma
the spillage-collecting surface is a

gainst spillage or accumulations of spillage during normal operation.

osed to accumulation-of spillage in the compartment beneath a surface
ring is secured_@r supported so that a spacing of not less than 1/2 in
the wiring and\a’tray or other spillage-collecting surface after the units
operating.pesition following a user cleaning or servicing operation, and
pcessible-Without the use of tools for cleaning by the user.

10.11  Wire routing devices e

pleyed to reduce likelihood of exposure of wires to higher than
investigated end-use temperaturﬂm@hﬁmmbmmwmw

employed to segregate insulated conductors shall be constructed of plated steel, aluminum, painted steel,

brass, porcelain enameled steel,

or a polymeric material. These devices shall be provided with smooth

rounded surfaces or equivalent means upon which the insulated conductors may bear and shall be

investigated for the temperatures
the applicable requirements in the

10.12 A hole through which insu

involved. Additionally, polymeric wire routing devices shall comply with
Standard for Positioning Devices, UL 1565.

lated conductors pass in a sheet-metal wall within the overall enclosure

of an appliance shall be provided with a smooth, rounded bushing; or shall have smooth, rounded surfaces

or an equivalent means upon w
insulation.

10.13
Insulating Bushings, UL 635.

hich the insulated conductors may bear, to prevent abrasion of the

In addition to the requirements in 10.11, Insulating bushings shall comply with the Standard for
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10.14 Insulated conductors may be bunched and passed through a single opening in a metal wall within
the enclosure of the appliance.

10.15 The insulation of a conductor that is connected at all times to the identified terminal or lead
described in 9.2.3.16 and 9.2.3.17 shall be finished to show a white or gray color, and shall be readily
distinguishable from the finish of the insulation on other conductors.

10.16 Aluminum conductors, insulated or uninsulated, used as internal wiring, such as for internal
connection between current-carrying parts or as motor windings, shall be terminated by a method
acceptable for the combination of metals involved at the point of connection.

10.17 With reference to the requirements in 10.14, a wire-binding screw or a pressure wire connector

used as a terminating device shall
example, temperature, heat cycling

10.18 Quick-connect type wire ¢
conductor material (copper or alumn
be rated for the voltage and temp

be acceptable for use with aluminum under the conditions involved — for
, vibration, and the like.

bnnectors shall be suitable for the wire size, type (solid or stranded),
inum) and the number of conductors terminated. If insulated, they-shall
erature of the intended use. They shall be applied per the installation

instructions of the wire connector npanufacturer.

10.19 Quick-connect terminals, b
conductors, having nominal widths
in), intended for internal wiring con

oth connectors and tabs, for use with one or two 2240 AWG copper
of2.8,3.2,4.8,5.2,and 6.3 mm (0.110, 0.125, 0.187,70.205, and 0.250
nections in appliances, or for the field terminationh. of conductors to the

appliance, shall comply with the Standard for Electrical Quick-Connect Terminals,"UL 310.

Exception: Other sizes of quick-c
insertion-withdrawal, temperature 1

10.20 Wire connectors shall com
10.21 Splicing wire connectors sh
10.22 Single and multi-pole conn
between electrical equipment, an
conductors, or for factory asser
Component Connectors for Use in

10.23 Multi-pole splicing wire cg

bnnect terminals shall be investigated with respect to crimp pull out,
ise, and all tests shall be conducted jirpaccordance with UL 310.

bly with the Standard for Wire Cennectors, UL 486A-486B.
all comply with the Standard for Splicing Wire Connectors, UL 486C.

pctors for use in data; signal, control and power applications within and
d that are intended for factory assembly to copper or copper alloy
hbly to printed-wiring boards, shall comply with the Standard for
Data, Signal;xControl and Power Applications, UL 1977.

nnectors that are intended to facilitate the connection of hard-wired

utilization equipment to the brang

h-circuit conductors of buildings shall comply with the Standard for

Insulated Multi-Pole Splicing Wire Conmectors; 5t2459:

10.24 Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad aluminum
conductors, shall comply with the Standard for Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors, UL 486E.

10.24.1 Figure 10.3 provides a flowchart of the flammability requirements for polymeric materials in
connectors. All electrical connections where the total circuit load is greater than 60 W during normal
operation shall:

a) Comply with 10.24.3, 10.24.4, and 10.24.5, or

b) Be evaluated as specified in Abnormal Operation — Nichrome Wire Test, Section 77A.
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10.24.1.1  Arrisk of fire is considered to exist at any two points in a circuit where a power of more than 15
watts can be delivered into an external resistor connected between the two points within 5 seconds. To
deliver 15 watts at a connector, the circuit must have a nominal load of 60 watts or more. This is based on
the maximum power transfer theorem that shows an electrical connection can only dissipate 1/4 of the
power of the load when the resistance of the connection is equal to the resistance of the load.

10.24.1.2 Electrical connections are not required to comply with 10.24.1 when all mating parts of the
electrical connection are provided with a component (e.g. contacts within a switch or relay, connections
within a motor, etc.) that complies with the relevant component standard. Electrical connections that are
mated to the component from the appliance are required to comply with 10.24.1.

10.24.2 The requirements in 10.24.1 shall not apply to welded or soldered connections.

10.24.3 With reference to 10.24|1, components such as wire, tubing, sleeving, or tape that are located
within 3 mm of an electrical connection as shown in Figure 10.1 shall have a flammability classification as
follows:

a) VW-1 for wire evaluated|in accordance with the Reference Standard for Electrical Wires, Cables,
and Flexible Cords, UL 1581;

b) VW-1 for tubing and sle¢ving evaluated in accordance with the Standard for Extruded Insulating
Tubing, UL 224 or the Standard for Coated Electrical Sleeving, UL 1441; or

c) Evaluated in accordande with the Standard for Polyvinyl Chloride, Polyethylene, and Rubber
Insulating Tape, UL 510 for{flame-retardant insulating tape.
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Definition

Figure 10.1

of “within 3 mm of an electrical connection”

su1832

“Within 3 mm of an electrical connection” m
shown in the above drawing.

A — Terminal connection zone

B — Wire crimp connection zone

| — Current through the connection
X — Distance from the connection

bans falling withinnthe dotted boundary formed by the cylinder with hemispherical ends, as
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10.24.4 With reference to 10.24.1, polymeric materials located within 3 mm of an electrical connection as
shown in Figure 10.1 shall have a flammability classification as follows:

a) A minimum V-0 or VTM-

0, in accordance with the Standard for Tests for Flammability of Plastic

Materials for Parts in Devices and Appliances, UL 94;

b) A minimum SC-0 or SCTC-O0, in accordance with Standard for Tests for Flammability of Small
Polymeric Component Materials, UL 1694;

¢) A minimum glow wire ignition temperature (GWIT) of 775°C according to Fire Hazard Testing —
Part 2-13: Glowing/Hot-wire Based Test Methods — Glow-wire Ignition Temperature (GWIT) Test
Method for Materials, IEC 60695-2-13; or

d) The material withstand
Glowing/Hot-wire Based T|
(GWEPT), IEC 60695-2-1
persists for no longer than

10.24.5 With reference to 10.24.

5 glow-wire test (GWT) according to Fire Hazard Testing — Part 2-11:
est Methods — Glow-wire Flammability Test Method for End-products
with a minimum test severity of 750°C, and during the test flames
P seconds.

1, all non-metallic combustible materials located within the envelope of a

vertical flame cylinder having a digmeter of 20 mm and a height of 50 mm, placed above the, center of the

connection zone and on top of
connections as shown in Figure 1(

a) minimum of V-0, VTM-0
Plastic Materials for Parts i
Test Flames — 50 W Horizo

b) A minimum of SC-0 or
Small Polymeric Compone

¢) A minimum VW-1 for wir

10.24.6 With reference to 10.24.

the non-metallic parts that are supporting current-carnying electrical
.2 shall have a flammability classification as follows:

or HF-1, in accordance with the Standard for Tests for Flammability of
h Devices and Appliances, UL 94, and Fire Hazard Testing — Part 11-10:
ntal and Vertical Flame Test methods, IEC 60695-11-10;

SCTC-0, in accordance with the Standard for Tests for Flammability of
nt Materials, UL 1694; or

b, tubing, sleeving and tape in acecordance with 10.24.3.

b and Figure 10.2, the flame*cylinder shall be placed above the center of

each connection zone and on top
as shown in Examples 1-3 of Figu
be placed above the center of ead
shown in Examples 4-6 of
non—metallic material. If “C” is int
the outer enclosure of the applian
described in Abnormal Operation -

of any polymeric parts-that are supporting current-carrying connections
re 10.2. In the case.of uninsulated connections, the flame cylinder shall
h connection zone and directly on top of current-carrying conductors as

Figire 10.2. The \flame cylinder shall project through all metallic and

nded to actias a barrier to “D”, or if the flame cylinder extends beyond
te, thenthé adequacy of the barrier shall be demonstrated by testing as
- Nichroeme Wire Test, Section 77A.
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Figure 10.2

Placement of flame cylinder

==—=5 D |
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Example 4 Example 5 Example 6

su1833

A — Center of connection zone
B — Non-metallic material supporting curren carrying confiection
C — Metallic or non-metallic material
D — Metallic or non-metallic material
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10.25 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 UL 1059 if
the part complies with the requirements of Wiring terminals and leads, 9.2.3; Live Parts, Section 12;
Electrical Insulation, Section 13; and Spacings, Section 26, of this end product Standard. This exception

does not apply to protective conductor terminal blocks.

Flammability of polymeric materials in connectors

Figure 10.3

Flammability of polymeric materials
in connectors

Yes

In compliance

No

Welded or Soldered Connection?

No

In compliance

Circuit greater than 60 watts?

J/ Yes

or

Nichrome Wire Test

and
For parts within 3 mm of Forpalrtswnh|na20 mm x 50
electrical connection mm cylinder above the center
of the connection zone
VW-1 wire, tubing, sleeving; VIW-1"wire, tubing, sleeving;
and flame retardant tape and flame retardant tape
-0or SC-0 or - or SC-0 or
vimo L% | serco L2 or7s0°C VTM-0 o °
SCTC-0
| | [ o | o

su1939d
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11 Separation of Circuits

11.1  Conductors of different circuits, including wires in a terminal box or compartment, shall be
separated by barriers or shall be segregated.

Exception: Conductors other than those in a terminal box or field wiring compartment, provided with
insulation acceptable for the highest voltage involved.

11.2 Internal wiring shall be separated or segregated from each uninsulated live part connected to a
different circuit.

11.3 Segregation of insulated co
means that will maintain permanent separation from insulated or uninsulated live parts of a different circuit.

11.4 A compartment intended fof field installed conductors that contains provisions for connection_of
Class 2 or Class 3 circuit conductgrs, and Class 1, power, or lighting circuit conductors as defined in-the
National Electrical Code, ANSI/NFIPA 70, shall be provided with a barrier to separate the conductorsof the
different circuits, or the arrangemgnt of the compartment shall be such that a minimum spacing.of 1/4 in
(6.4 mm) can be maintained betwen the conductors of the different circuits including the conductors to be
field installed.

11.5 With respect to 11.4, if the|intended uses of an appliance are such that in‘some applications a
barrier is required, a removable barrier or one having openings for the passage.ef conductors may be
employed, provided instructions for the use of the barrier are a permanent part of the appliance, and
complete instructions in conjunctipn with a wiring diagram may be used\in-lieu of a barrier if, upon
investigation, the combination is found to be acceptable.

11.6 Segregation of field-installef conductors from other field-installed or factory-installed conductors
and from uninsulated live parts ofl other circuits may be accomplished by arranging the location of the
openings in the enclosure for the parious conductors so that a permanent 1/4 in (6.4 mm) separation is
maintained between the conductor§ or parts of different circuits: If the number of openings in the enclosure
does not exceed the minimum refuired for the proper wiring of the appliance, and if each opening is
located opposite a set of terminals, it is to be assumed — for the purpose of determining whether an
appliance complies with the requjrement in 11.4_+ that the conductors entering each opening will be
connected to the terminals opposite the opening./If more than the minimum number of openings are
provided, the possibility of conductors entering-at points other than opposite the terminals to which they
are intended to be connected and gontacting<uninsulated conductors or uninsulated current-carrying parts
connected to a different circuit is tq be investigated. To determine whether an appliance complies with the
requirement in 11.4, it is to be wirgd.as,it would be in service; and in doing so, a reasonable amount of
slack is to be left in each condugtor, within the enclosure, and no more than average care is to be

exercised in stowing this slack in the wiring compartment.

11.7 Field-installed conductors of any circuit shall be separated by barriers from uninsulated live parts of
any other circuit of the appliance, and from any uninsulated live part the short-circuiting of which results in
unintentional operation of the appliance.

Exception No. 1: A construction in which field-installed conductors are able to make contact with wiring
terminals is acceptable provided that conductors rated for 600 V are or will be installed.

Exception No. 2: A construction in which field-installed conductors are able to contact low-voltage-wiring
terminals is acceptable if the conductors have insulation rated for use at a voltage less than 600 V and the
short-circuiting of such terminals does not result in a risk of fire, electric shock, or injury to persons.

11.8 A barrier used to provide separation between the wiring of different circuits, shall be:
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a) Of metal or of insulating material;

b) Of the necessary mechanical strength if exposed or otherwise likely to be subjected to

mechanical damage; and

c) Reliably held in place.

11.9 Unclosed openings in a barrier for the passage of conductors shall not be larger in diameter than
1/4 in (6.4 mm) and shall not exceed in number, on the basis of one opening per conductor, the number of
wires that will need to pass through the barrier. The closure for any other opening shall present a smooth

surface wherever an insulated wir

e may be in contact with it; and the area of any such opening, with the

closure removed, shall not be larger than required for the passage of the necessary wires.

11.10 A metal barrier shall havq
metal.

11.11 A barrier of insulating mat
be thicker if it may be readily defor

12 Live Parts

12.1 Friction between surfaces |
properly applied lock washer may

12.2 The metal employed for any

12.3 Plated iron or steel may bg
operation is greater than 100°C
temperature.

12.4 Stainless steel and othern
regardless of temperature.

12.5 Polymeric materials that su
electrical or mechanical barrier sh

a thickness at least equal to the required thickness of the enclosure

brial shall have a thickness not less than 0.028 in (0.71 mm), andvshall
med so as to defeat its purpose.

5 not acceptable as a means to prevent the turning*of live parts, but a
be accepted.

current-carrying part shall be acceptable fofithe application.
used for a current-carrying part only:if the temperature during normal
(212°F), but unplated iron or steel shall not be used regardless of

corrosion-resistant alloyssmay be used for current-carrying parts

bport live parts, are)in contact with uninsulated live parts, or serve as an
all comply with\the requirements for polymeric materials as specified in

the Standard for Polymeric Materigls — Use in/Electrical Equipment Evaluations, UL 746C, as follows:

a) Hot Wire Ignition (HWI)

- This test applies to a material that is in contact with an uninsulated live

part. As an alternative,

!

e Abnormal Overload Test, or the Glow-Wire End-Product Test as

specified in UL 746C may ke conducted.

b) Resistance to Impact — This test applies to a material that is subject to external impacts. A 5 ft-Ibf

(6.8 J) impact is to be used

for the ball impact.

¢) Maximum Use Temperature — The maximum operating temperature of the part shall not exceed
the temperature rating for the material of that part.

d) Volume-Resistivity and

Dielectric Voltage-Withstand Strength Tests — These tests apply to

materials that serve as insulation between uninsulated live parts of opposite polarity or between

uninsulated live parts and:

1) Dead metal parts that may be grounded; or

2) Any surface likely to be contacted by persons.

e) Comparative Tracking Index (CTI)— This test applies to insulating materials that are:
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1) In contact with or
live parts;

in close proximity to [1/32 in (0.8 mm) or less] two or more uninsulated

2) Between an uninsulated live part and a deal metal part that may be grounded; or

3) Between an uninsulated live part and any surface exposed to contact by persons.

A maximum CTI Performance Level Category (PLC) of 2 is required for materials likely to be
exposed to grease, cooking vapors, or other severe contaminant environments during normal use.
A maximum CTI PLC of 3 is required for materials exposed to a general environment. A maximum
CTI PLC of 4 is required for materials that are protected from airborne contaminants, high humidity

and condensation.

Exception No. 1: This test]
part and another live part, d
mm) or more.

Exception No. 2: The In
resistance of materials at pq

f) Dimensional Change afte
1) Are exposed to pr
2) Maintain the relat

g) Mold Stress-Relief Disto
materials that serve as a d
test is not applicable to part

h) High-Current Arc Resist
contact with or in close pro

is not applicable if the minimum spacing between an uninsulated live
ead metal part, or surface exposed to contact by persons is 1/2 in (12.7

clined-Plane Tracking Test shall be used to evaluate the tracking
tentials greater than 600 V instead of CTI.

 Water Exposure — This test applies to insulating materials‘that:
plonged contact with water during normal use; and
ve positioning of live parts.

tion — This test applies to all molded parts constructed of thermoplastic
rect or indirect support of live parts, or as an insulator or barrier. This
5 constructed of thermoset materials.

ance to Ignition (HAI) — This test.is applicable to materials that are in
ximity [1/32 in for nonarcing parts; 1/2 in (12.7 mm) for arcing parts] to

uninsulated live parts.

Exception: The High-Currept Arc Resistance to Ignition (HAI) Test specified in UL 746C may be
conducted on production samples. The current.for the arcing test is to be equal to the maximum
normal current through live parts in close proximity to the material, at minimum power factor.

13 Electrical Insulation

13.1 General

13.1.1 Insulating washers, bushings,andthetikethatareintegrat partsof amapptiance, and basesor
supports for the mounting of current-carrying parts shall be of a moisture-resistant material that will not be
adversely affected by the temperatures to which they will be subjected under conditions of actual use.
Molded parts shall be constructed so that they will have the necessary mechanical strength and rigidity to
withstand the stresses of actual service.

13.1.2 Insulating material employed in an appliance shall be judged with respect to the application.
Materials such as mica, some molded compounds, and certain refractory materials are usually acceptable
for use as the sole support of live parts; and some other materials that are not acceptable for general use,
such as magnesium oxide, may be acceptable if used in conjunction with other acceptable insulating
materials, or if located and protected so that mechanical damage is prevented and the absorption of
moisture is unlikely. When it is necessary to investigate a material to determine whether it is acceptable,
consideration is to be given to its mechanical strength, dielectric properties, insulation resistance, heat-
resistance qualities, the degree to which it is enclosed or protected, and any other feature having a
bearing on the risk of fire, electric shock, and injury to persons involved, in conjunction with conditions of
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actual service. All of these factors shall be considered with respect to thermal aging. The appropriate tests
in the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, see Electrical
Insulation, Section 13, shall be used to evaluate a material for the above mentioned properties.

13.1.3 Insulating parts shall be securely held in such a manner that there will be no cracking or breaking
under any normal condition of use.

13.1.4 Sleeving or tubing used as an insulator for uninsulated live parts (such as glass fiber in rope
heaters) shall be disposed or protected so that no damage to the sleeving or tubing results from contact
with any rough, sharp, or moving part. The sleeving or tubing shall not be installed under a compression

that renders it incapable of complying with the dielectric voltage-withstand requirements.

13.1.5 The requirements for su
unless the insulation or device
requirement of this Standard. In sy

a) Insulating tape shall con
Insulating Tape, UL 510;

b) Sleeving shall comply w

¢) Tubing shall comply with

13.1.6 A printed-wiring board s
Boards, UL 796. A printed-wiring b

13.2 Film-coated wire (magnet

13.2.1 The component requirem
specified.

13.2.2 Film coated wire in intinj
induction heating coil, incorporate
with the magnet wire requiremen
1446, and shall have a suitable ter

14 Thermal Insulation

14.1 Material used for therma

pplemental insulation (e.g. tape, sleeving or tubing) are not specified
is required to fulfill the requirements of 13.1.4, or a performance
ch cases:

nply with the Standard for Polyvinyl Chloride, Polyethylene, and Rubber

th the Standard for Coated Electrical Sleeving, UL 1441; and

the Standard for Extruded Insulating Tubing, UL 224

nall comply with the requirements in the Standard for Printed-Wiring
oard shall be rated V-1 or better.

wire)

ents for film coated wire and Class 105 (A) insulation systems are not
ate combination with one or more insulators, or the magnet wire of
d with an insulation system rated Class 120 (E) or higher, shall comply

ts in the Standard\for Systems of Insulating Materials — General, UL
hperature class:

insulation of an oven or similar heating compartment shall be

noncombustible.

14.2 Electrically conductive thermal-insulating material shall not contact uninsulated live parts.

14.3 With reference to the requirement in 14.2, some types of mineral-wool thermal insulation contain
conductive impurities in the form of slag, which may create a risk of electric shock or fire if it contacts an
uninsulated live part.

14.4 Thermal insulation shall have a flammability rating of HBF, V-2, V-1, V-0 or 5V in accordance with
the Standard for Tests for Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94, or
shall be tested in accordance with the Standard for Tests for Surface Burning Characteristics for Building
Materials, UL 723. Fiberglass insulation is considered to comply with this requirement.
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Exception: Thermal insulation which is enclosed in a metal or 5V rated material and is not exposed to
electrical parts is not required to possess a flame rating. For the purpose of this requirement, the following
components are not to be considered electrical parts:

a) VW-1 wiring;
b) A part enclosed in metal or 5V material;, and

c) A component provided with an integral enclosure complying with the enclosure requirements for
that component.

15 Lampholders

15.1 Except for a lampholder for & pilot light or indicating lamp requiring the use of tools for replacement,
no lampholder shall be supplied as| part of the appliance unless the appliance is intended for use only on a
supply circuit operating at 250 V ¢r less to ground having a grounded conductor and the screw shell is
electrically connected to the grounded conductor. If the appliance is furnished with a cord, a polarized
attachment plug shall be employed| See 82.17 and 84.1.2.

15.2 Alampholder shall be constfucted and installed so that an uninsulated live part other than the screw
shell will not be exposed to contact|by persons removing or replacing a lamp in normal sepvice:

Exception: The requirement does|not apply if, in order to remove or replace a lamp, it is necessary to
dismantle the appliance or to remole a cover plate or other part by means of a tool.

15.3 Alampholder having a papef liner shall not be employed.
15.4 Alampholder having an alurninum screw shell shall not be employed in an oven.
15.5 Wiring of a lighting fixture used on an electric range shall-be €nclosed.

15.6 Lampholders and indicating [lamps with integral lampflampholder (e.g. neon pilot lamp) shall comply
with the Standard for Lampholders| UL 496.

15.7 Lighting ballasts shall complly with one of the following:
a) The Standard for Fluorescent-Lamp‘Ballasts, UL 935; or

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

Exception: Ballasts for other light sources shall comply with the appropriate UL standard.

15.8 An automatic or manual starters intended for use with fluorescent lamps shall comply with the
requirements in the Standard for Fluorescent Lamp Starters, UL 542.

15.9 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: Individual LED light sources mounted on printed-wiring boards and intended for indicating
purposes need not comply with UL 8750, but shall comply with the applicable requirements of this end
product Standard.
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16 Grounding
16.1 Grounding means

16.1.1 An appliance shall have provision for grounding all dead metal parts that are able to become
energized as described in 16.1.2.

Exception No. 1: An appliance that is provided with a 3-conductor power-supply cord or power-supply
cable assembly, that is rated 125/250 V or less, including an appliance rated 120/208 V, and that is marked
in accordance with 82.6 is not required to have the provision for grounding.

Exception No. 2: A grounding conductor of a component is not required fo be larger than the conductors

supplying power to the component.

16.1.2 The provision for groundinpg mentioned in 16.1.1 shall consist either of:
a) A pressure wire connectpr or a wire-binding screw; or

b) A grounding lead havirjg a size not less than that required by the National Electrical Code,
ANSI/NFPA 70 factory-conpected to the frame of the appliance and brought out through the length
of conduit provided for the|power-supply leads. The grounding lead is able to be‘bare or insulated
and, if insulated, the surface shall be green with or without one or more yellowstripes.

16.1.3 For a cord-connected appliance that is rated 120 V, 1.75 kW (14.6 A)~or less, and that is not
intended to be attached to the bdilding structure, provision for grounding shall consist of the grounding
conductor of the power supply cordl. The grounding conductor shall be:

a) Constructed in accordance with 9.3.1.6,
b) Connected to the grounding blade of a grounding type attachment plug,

c) Connected to the framg of the appliance so thatit'is not required to be removed during any
servicing operation not inJyolving the supply cord. Solder alone does not meet the intent of this
requirement for making thig connection, and

d) Of a size not less thgn that required by Section 250-95 of the National Electrical Code,
ANSI/NFPA 70.

16.1.4 The pressure wire connector or\wire-binding screw mentioned in 16.1.2 (a) shall be capable of
securing a grounding lead of the size.required by the National Electrical Code, ANSI/NFPA 70.

16.1.5 The pressure wire connector, wire-binding screw, or lead mentioned in 16.1.2 shall be located in
the field-wiring compartment and shall be identified in accordance with 9.2.3.18 and 9.2.3.19.

16.2 Grounding link

16.2.1 In addition to the provision for grounding required by 16.1.1, a 3-wire appliance rated 125/250 V or
less, including an appliance rated 120/208 V, shall be equipped with a detachable link or the equivalent by
which dead metal parts may be connected to the grounded wiring terminal.

Exception: The grounding terminal and the link may be omitted if a conductor as described in 16.1.2(b) is
provided. The grounding lead is to be connected to the white or neutral lead by twisting or by a connection
means with both leads extending an equal distance beyond their point of connection. The neutral
conductor need not be larger than required by the rating of the appliance. See 82.9.
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16.2.2 An appliance provided with a 4-conductor power-supply cord having a grounding conductor as
described in 9.3.1.6 shall not be provided with the link mentioned in 16.2.1 and the grounding conductor of
the flexible cord shall be connected to the equipment-grounding terminal.

16.2.3 The grounding link shall be copper and have a cross-sectional area not less than that of a
conductor of the size required by the National Electrical Code, ANSI/NFPA 70 for equipment grounding.

16.2.4 The connection between dead metal parts of an appliance and the grounded terminal or lead by
means of the link mentioned in 16.2.1 shall be made at the factory, and the link shall be accessible for
inspection after the appliance is installed. See 82.4.

16.2.5 The grounded terminal of the appliance mentioned in 16.2.1 shall be capable of securing a

conductor that will not be less th
provided, the grounded conductor

16.3 Dead metal parts

16.3.1 Dead metal parts of the

contact by persons, including a ren
to the equipment-grounding wiring
be connected.

16.3.2 Resting on, overlapping of
for any factory or field installed a
positive means, such as a bolteq
connection shall reliably penetrate

Exception: Not more than two sq
employed in the grounding path be

16.3.3 Upon insertion of a remg
spring-contact connections, the gr
the element begins to engage.

16.3.4 A wire employed for grourn
AWG. The connection of the groy

an 10 AWG. If leads or a 3-conductor cord or cable assembly are
shall not be smaller than 10 AWG copper.

appliance that may become energized and are normally exposed to
notely-mounted ventilating hood, shall be reliably electrically connected
terminal or lead, and to the point at which the power-supply circuit will

or friction fit to the main frame is not acceptable as a grounding means
ccessory, or for any heating unit employed. Grounding shall be by a

or screwed connection or with a bonding conductor. The bonding
nonconductive coating, such as paint.

ring-contact connections, in seri€s, as described in 16.3.3, may be
fween a sheathed heating elemeént and the provision for grounding.

vable element, such as a-'surface, oven, or broiler element utilizing
bunding connection shall be engaged before the power connection to

ding a part to.the frame shall be copper conductor not smaller than 14
nding conductor shall not depend upon solder. If flexing will occur, a

stranded conductor having insulation that is*green with or without one or more yellow stripes shall be

provided. If flexing is not encounts

red, and where the wire will not come in contact with any uninsulated

live part, a bare, solid copper cond1jctor i$ acceptable for grounding.

Exception: A grounding conductor of a component, such as a motor, is not required to be larger than the
conductors supplying power to the component.

16.3.5 The construction of a removable part such as an oven lining, that may become energized and that
is intended to be removed during user cleaning, shall be such that a reliable ground connection is
reestablished each time that part is reinserted in the appliance.

17 Capacitors

17.1 A capacitor of a capacitor motor, and a capacitor connected across the line, such as a capacitor for
radio-interference elimination or power-factor correction, shall be housed within an enclosure or container
that will protect the plates against mechanical damage, and that will prevent the emission of flame or
molten material resulting from breakdown or malfunction of the capacitor. The container shall be of metal


https://ulnorm.com/api/?name=UL 858 2023.pdf

AUGUST 2, 2023 UL 858 49

providing a strength and protection not less than that of coated steel having a minimum thickness of 0.020
in (0.51 mm).

Exception: The individual container of a capacitor may be of sheet metal thinner than specified, may be of
material other than metal, or may be an integral part of the capacitor itself, provided the capacitor is
mounted in an enclosure that houses other parts of the appliance, and provided that such box, case, or the
like is acceptable for the enclosure of live parts.

17.2 The total capacitance of capacitors connected from one side of the line to the frame or enclosure of
an appliance shall be such that not more than 5 mA will flow in the grounding conductor when the frame or

enclosure is connected to ground.

17.3 With reference to 17.2, a4
acceptable.

17.4 A capacitor shall comply w
Part 14: Sectional Specification:
Connection to the Supply Mains, U

18 Heating Elements

18.1 A heating element shall be
will not concentrate any stress on

18.2 A sheathed heating eleme
Heating Elements, UL 1030.

18.3 A heating element shall be

18.4 To determine whether a he
be given to sagging, loosening, an
severe condition of use, such as ¢

18.5 If an air stream is emplo
temperature and abnormal tests
connected so that the air moving
60.1.

capacitor connected between one side of the line and neutral is

th the Standard for Fixed Capacitors for Use in Electronic Equipment—
Fixed Capacitors for Electromagnetic Interference Suppression-and
L 60384-14, or the Standard for Capacitors, UL 810.

constructed so that any motion that might occur during normal cleaning
blectrical connections.

nt shall comply with the requirements in_the Standard for Sheathed

supported in a substantial and reliable manner.

bting element complies with(the requirement in 18.3, consideration is to
d other adverse conditions of the element that may result from the most
cling or continuous heating, and that may affect the test results.

yed so that the ;appliance will comply with the requirements in the
with a heating-element energized, the appliance shall be electrically
device is¢energized whenever the element is energized. See 18.6 and

18.6 If the absence of the air strd

am)described in 18.5 would not be apparent to the user:

a) A heating element shall
present; or

b) An oven-heating elemen

be controlled so that it can be energized only when the air stream is

t shall comply with the following applicable requirements:

1) For all ovens — Abnormal Operation — Stalled-Fan Test, Section 62.

2) For self-cleaning

ovens —96.1.1-96.1.4.
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19 Motors and Motor Protection

19.1 Motors

19.1.1 A motor shall be capable

of driving the maximum normal load that may be applied to the motor

without creating a risk of fire or electric shock.

19.1.2 A motor shall comply with the Standard for Rotating Electrical Machines — General Requirements,

UL 1004-1.

19.1.3 Motors located in a low voltage circuit are evaluated for the risk of fire and personal injury in

accordance with the applicable req

lirements of this end product Standard

19.1.4 The motor of a fan in a ver
a) Located so that it will not

b) Constructed so that gre
totally enclosed motor, or f
that is resistant to grease.

19.1.5 A brush-holder assembly
capable of performing its function
the degree necessary:

a) To reduce the likelihood ¢

b) To reduce the likelihood ¢
19.2 Motor protection
19.2.1

An appliance employing a

19.2.2 Any of the following typ
requirements in 19.2.1:

tilating hood shall be:
be in the contaminated air stream from the cooking equipment; or

hse will not accumulate on the motor windings — such as bysuse of a
y encapsulation of the windings in a substantial thickness “ef’ material

shall be constructed so that when a brush is worh/out — no longer
- the brush, spring, and other parts of the assembly will be retained to

f accessible dead metal parts becoming energized; and

f live parts becoming accessible.

motor shall incorporate avérload protection as part of the appliance.

es of motor-ovefload protection is considered to comply with the

a) A motor provided with ipherent overtemperature protection shall be acceptable for use in the

circuit to which the applianc]

1) The Standard for

e would normally be connected and comply with one of the following:

Thermally Protected Motors, UL 1004-3; and

2) The 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 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).

Exception: A motor intended to move air only by means of an air-moving fan that is integrally
attached, keyed, or otherwise fixed to the motor shaft is required to have locked-rotor protection

only.

b) An impedance-protected motor complying with the applicable requirements for locked-rotor
protection in the Standard for Impedance Protected Motors, UL 1004-2, when tested as used in the
appliance. An impedance protected motor that is subjected to restricted ventilation or to an external
source of heat is to be tested in the appliance to determine whether it complies with the locked-

rotor requirements.
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c) A clock or timer motor provided with locked-rotor protection.

d) A motor for use in a ventilating-hood system that complies with the requirements for overload
protection in the Standard for Electric Fans, UL 507.

19.2.3 Electronic protection integral to the motor shall comply with the Standard for Electronically

Protected Motors, UL 1004-7.

19.2.4 Except as indicated in 19.2.3, electronically protected motor circuits shall comply with one of the

following:

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

When the protective elect

comply with the requiremints in the Standard for Software in Programmable Components, UL

1998. If software is relied u

b) The Standard for Autom
Requirements, UL 607304
considered software Class

c) The Standard for Power

d) The Standard for Adj
Requirements — Electrical,

Exception: Compliance with the
circuit if there is no risk of fire, elg
electronic circuit rendered ineffed
Standard is then required.

19.2.5 With reference to 19.2.2 (
set to represent the ambient te

operation of the appliance.

19.2.6 The protection in accorda
the intended result at each setting

20 Overcurrent Protection

20.1 Overcurrent protection sha

pbon to perform a safety function, it shall be considered software Class 1;

atic Electrical Controls for Household and Similar Use; Part 1: Genéral
1. If software is relied upon to perform a safety function, it shall be
B; or

Conversion Equipment, UL 508C.

istable Speed Electrical Power Drive Systems- . Part 5-1: Safety
Thermal and Energy, UL 61800-5-1.

bbove standards is not required for an eléctronically protected motor
ctric shock, or injury to persons during abhormal testing with the motor
tive; compliance with the applicable requirements of this end product

b) and (d), the 15-day stalled-rotor test may be conducted in a test oven
mperature at the motor-location within the appliance during normal

nce with the requirements in 19.2.1 — 19.2.5 shall function to accomplish
of the speed-cantrol device of a multispeed motor.

cooking unit, or combination theréof-for each heater unit rated more than 30 A_If the maximum current |

| be\provided as part of a range, wall-mounted oven, counter-mounted

demand of the complete appliance, when calculated in accordance with the National Electrical Code,
ANSI/NFPA 70, demand load, is more than 60 A, it shall have two or more circuits provided as a part of the
appliance, each of which shall have overcurrent protection rated not more than 50 A.

20.2 Afuserated 300 Vand used in a 480Y/277 V appliance shall be used only in a line-to-neutral circuit.

20.3 A transient voltage suppression assembly provided as part of an appliance shall comply with the
requirements in the Standard for Surge Protective Devices, UL 1449.

20.4 Overcurrent protection shall be provided, by a circuit breaker or fuse that is acceptable for branch
circuit use, as a part of a range, wall-mounted oven, counter-mounted cooking unit, or combination

thereof, for each receptacle circuit

included in the appliance.
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Exception: The overcurrent protection may be omitted if the appliance would properly be connected to a
branch circuit rated not more than 20 A.

20.5 With reference to 20.4, a 15-A protective device shall be provided when a single 15-A receptacle
outlet is furnished. Two or more 15-A receptacles, two separate receptacles or a duplex receptacle, shall
be protected by either a 15- or 20-A protective device. A 20-A receptacle or a combination of 15- and 20-A
receptacle shall be protected by a 20-A protective device.

20.6 A fuseholder intended for the fuse mentioned in 20.4 shall be of Type S construction, or shall be of
the Edison-base type with a factory-installed nonremovable adapter of Type S construction.

20.7 An overcurrent protective device shall not be connected in a grounded conductor unless the device

opens all the supply conductors sin

20.8 The center contact of a plug
of use.

20.9 An overcurrent-protective dq
a) Contained within the enc

Exception: The reset or op
enclosure.

b) Acceptable for the applic

¢) Readily visible and acce
the device, a door or cover

20.10 A fuseholder, circuit breakd
mechanical damage.

20.11 A fuseholder shall be con
screw shell or clips will be exposed

20.12 A door or a cover of an eng
it gives access to any overcurrent-
it is necessary to open the door or
in the case of an overcurrent-p

:

nultaneously.

-type fuseholder shall be connected to the line side under all conditions

vice shall be:
osure of the appliance;

brating mechanism of a manually reset device may,project outside the

btion, and

5sible for the purpose of resetting or replacing when, to gain access to
s opened, a surface unit is raised orremoved, or a drawer is removed.

r, or circuit protector shall be installed so that it will be protected against

structed and installed ‘so that no uninsulated live part other than the
to contact by a person removing or replacing a fuse.

losure shall be hinged or otherwise attached in an equivalent manner if
rotectivedevice, the normal functioning of which requires renewal; or if
he cover)in connection with the normal operation of the device, except
tective’ device located within the enclosure of the appliance and

accessible upon the removal or di

splaceément of a heating element or the opening of a drawer or utility-

compartment door.

20.13 If a fuseholder is located in

a compartment having restricted volume, such as behind a backsplash

plate or in a separate fuseholder compartment, means shall be provided to hold the door or cover over the
fuseholder in a closed position. The door or cover shall be tight-fitting, and shall:

a) Shut against a rabbet with an overlap of not less than 1/8 in (3.2 mm);

b) Telescope with a surrounding enclosure with a flange width of not less than 1/8 in; or

¢) Have a flat — unflanged —

overlap of not less than 1/4 in (6.4 mm) with the surrounding enclosure.

20.14 The requirement in 20.13 does not apply in the case of a fuseholder mounted in a utility
compartment or in the wiring space beneath surface elements.
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20.15 Fuses shall comply with the Standard for Low-Voltage Fuses — Part 1: General Requirements, UL
248-1; and the applicable UL 248 Part 2 (e.g. Low-Voltage Fuses — Part 5: Class G Fuses, UL 248-5).
Defined use fuses that comply with UL 248-1 and another appropriate UL standard for the fuse are
considered to comply with this requirement.

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

20.17 When provided, 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 Communicatidns Equipment, UL 489A, need not comply with UL 489.

20.18 Circuit breakers having iptegral ground fault circuit interrupter capability for protection against
electrical shock shall additionally domply with the Standard for Ground-Fault Circuit-Interrupters, UL 943,

20.19 Supplementary protectors
Electrical Equipment, UL 1077.

shall comply with the Standard for Supplementary Protectors\for Use in

21 Transformers

21.1 A transformer in a circuit in
in one of the following:

olving a risk of fire or electric shock shall comply-with the requirements

a) The Standard for Low V¢

b) The Standard for Low \/
2; or

c) The Standard for Low
5085-3.

Exception No. 1: A transformer
temperature control) need not corn
requirements for that component.

Exception No. 2: A transformer lo

Itage Transformers — Part 1: General Requirements, UL 5085-1;

oltage Transformers — Part 2: General Purpose Transformers, UL 5085-

oltage Transformers — Part-8: Class 2 and Class 3 Transformers, UL

located within anether component (for example, a power supply or
nply with this réquirement provided that the overall assembly meets the

Cated inva pollution degree 1 or 2 environment need not comply with this

requirement provided that the

transformer complies with the requirements in the Standard for

Transformers and Motor Transfofmers for Use in Audio-, Radio-, and Television-Type Appliances, UL

1411.

21.2 Neon sign transformers shall comply with the Standard for Neon Transformers and Power Supplies,

UL 2161.

22 Accessories for Field-Installation

221 An accessory intended for

field installation shall be constructed so that such installation can be

accomplished without disturbing the factory-installed wiring or assembly of the accessory or appliance,

except that the removal of a cover

plate, panel, or the like is acceptable. See 82.13 and 82.14.

22.2 The electrical connection of an accessory shall be accomplished by the use of plug-in connectors
and receptacles, or by other similar means.
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22.3 A control switch for an accessory motor shall be factory-assembled either to the appliance or to the

accessory.
23 Filters and Vents

23.1
See 83.8.

Each filter employed in a ventilating hood shall be readily removable for cleaning or replacement.

23.2 Each filter employed in a ventilating hood or with a fan shall be a heat transfer media that complies

with the requirements for air filters i

Exception: A fan or ventilating hoo

n the Standard for Air Filter Units, UL 900.

d employing one or maore filters with or without one or more filters that

complies with the requirements for
filter fan and the assembly of filters
in UL 900, specified for that fan or
mounted in the normal manner.

23.3 Airfilter units covered by thd
clean, burn moderately when attac

23.4 Arange or oven that include
be constructed so that cleaning of
completely removing the range or g

Exception: A construction that dd
demonstrated by tests with all filte
that cannot be cleaned will not cre
excessive amounts of grease-lade
flame propagation along the surfac

23.5 The oven cavity of a wall-m
which it is mounted.

23.6 An oven vent shall be locatd
from the vent.

Exception No. 1: An oven vent tha

a) The plane of the vent-du|

air filters in UL 900, is acceptable if, when tested, the filter of a single-
of a multifilter fan is found to comply with the requirements for air filters
hood. A test on an assembly of filters is to be conducted with the filters

Standard for Air Filter Units, UL 900, are classified as those that; when
ed by flame or emit moderate amounts of smoke, or both.

s a fan and integral duct assembly for removal of grease-laden air shall
the fan and internal surfaces of the duct can be agcomplished without
ven from its installed position.

es not comply with the requirement may_be acceptable if it can be
's in place that accumulation of grease.on internal surfaces of the duct
hte a risk of fire. The tests consist of producing conditions that result in
n air at the duct intake followed by an evaluation of the possibility of
es of the duct.

punted oven shall not be vented into the building structure or cabinet in

d so that wiring-of-a range will not be exposed to the vapors discharged

discharges through a surface unit is acceptable if:

ct extiaust opening is not more than 1/4 in (6.4 mm) below the plane of

F+hA foy

the opening in the bottom o

ofnrnan iAoy fha orpprfana g dfs
e TCTTC OO arT arna e u1C—SurtaCC—arin;

b) The vent-duct exhaust opening is entirely and directly below the reflector-pan opening and the
diameter of the reflector-pan opening is larger, but not more than 1 in (25.4 mm) larger, than the

vent-duct exhaust opening;

and

¢) An opening in the bottom of the vent duct, if provided, is not more than 1/2 in (12.7 mm) in
diameter and is located in the bottom of the vent duct directly below the vent-duct exhaust opening.

Exception No. 2: A range having
which there is an opening from

a form of construction other than that described in Exception No. 1 in
the vent duct into a wiring compartment will be given appropriate

consideration to determine that it complies with the intent of the requirement.

Exception No. 3: This requirement

does not apply to the leads to a blower motor.
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24 Receptacles

24.1 A receptacle intended for general use shall not be provided on an appliance unless the surface
heating elements and oven are inoperative and covered when the receptacle is energized and accessible.
A receptacle may be provided solely for connecting an accessory as mentioned in 22.1 and 22.2.

24.2 A receptacle that is mounted where it would be accessible for general use — for example, a
receptacle to be used for connecting a separate griddle — shall not accept a standard two-prong, parallel-
blade, attachment plug of either the grounding or nongrounding type.

24.3 A receptacle located on the horizontal cooking surface of an appliance shall be mounted so that the

plane of the face of the receptacle

24.4  An electrical component of

cycles of operation without mecha

when a surface unit or oven is ene

245 A 125V, single-phase, 15
circuit-interrupter protection for p

is at an angle of not less than 60 degrees above the horizontal.

b receptacle interlock system, such as a switch, shall withstand 100,000
nical or electrical malfunction that would allow the use of the receptacle
rgized.

or 20-A receptacle intended for general use shall have ground-fault
prsonnel. A 125 V, single-phase, 15- or 20-A receptaclekintended for

general use shall comply with th¢ Standard for Attachment Plugs and Receptacles, UL 498, and have

ground-fault circuit-interrupter prot

25 Switches and Controls
25.1 Switches

25.1.1
the appliance is operated while co

25.1.2 A switch that is subjected
to the temperature limitations of th

25.1.3 No single-pole switch sha

Exception No. 1: A door-operated,
the grounded conductor.

Exception No. 2: A single-pole a

ection for personnel.

A switch shall have a current and voltage rating not less than:that of the load that it controls when

hnected to a test supply circuit as-provided in 56.4. See 67.1 and 75.1.1.

to a temperature of more than'65°C (149°F) is to be judged with respect
e materials employed.

| be connected inthe'grounded conductor or terminal.

single-pole.switch controlling an oven lampholder may be connected in

itomatic control without a marked off position may be connected in the

grounded conductor.

Exception No. 3: A single-pole switch may be connected in the grounded conductor:

a) If it is in the same circuit

and controls the same lampholder as a door-operated switch; or

b) If it controls a hood motor and is operated by the hood visor.

25.1.4 A switch shall be provided for controlling each section or unit part, including a lampholder but not
including an attachment-plug receptacle or a clock, of an appliance.

25.1.5 A built-in oven shall employ a main switch integral with the appliance. The switch may be an
electro-mechanical device or an electronic control and shall be clearly marked to indicate that it serves to
turn the overall appliance to it's off position. This disconnect means in its off position shall disconnect the
heating element(s) from all ungrounded conductors of the supply circuit. See 25.1.6.
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25.1.6 If a timer or a control device with a marked off position, including the touchpad of an electronic
control, functions as a switch to control a heating element, or functions to control an attachment-plug
receptacle, the timer or control device in its off position shall disconnect the element or the receptacle from
all ungrounded conductors of the supply circuit. The simultaneous disconnection of the element or the
receptacle from the grounded supply conductor, if any, is acceptable if the grounding supply conductor
connection is the last conductor to be disconnected and the first to be reconnected.

25.1.7 If a switch is provided for the control of a heating element, other than a surface unit, intended to
operate at more than one heat, the various positions of the switch with respect to the heating of the
element shall be indicated. See Marking of Controls, Section 53.

25.1.8 With reference to 25.1.7, actual markings of off, high, medium, and low are not required if the

switch handle is of such a shape o
a key or legend is necessary in org
various positions of the switch han
can be readily found.

25.1.9 A switch or other means ¢
one time shall be so located or o
permit the use of more elements th

25.1.10 A switch that controls a 1
shall be acceptable for use with tun

25.1.11
"SWD."

If a circuit breaker is usg

25.1.12 The wiring of surface ele
of switch contacts in the closed pd

- so constructed that the position of the switch is indicated clearly; but if
er to inform the user regarding the element heats corresponding to the
lle, such key or legend shall appear on the appliance at a point where it

f control intended to permit the use of a limited number of elements at
f such a type that the user cannot readily change the caonhections to
AN intended.

hedium-base lampholder of other than an oven, pilot,+or indicating light
gsten-filament lamps.

d as a switch in a 120 V fluorescent lighting-circuit, it shall be marked

ment switches and the elements they control shall be such that one set
sition, due to a contact failure in-a switch controlling an element, shall

not allow the element to become efpergized when another element-switch is activated.

25.1.13 Manually operated snap-switches shall comply with one of the following, as applicable:

a) The Standard for Switchgs for Appliances & Part 1: General Requirements, UL 61058-1;
b) Deleted
¢) The Standard for Low-VoJtage Switchgear and Controlgear — Part 1: General Rules, UL 60947-1;

d) The Standard for Low-Vpltage’ Switchgear and Controlgear — Part 4-1: Contactors and motor-

Starters — Electromechanlcfl are-on otor-SQtartare 11 ANOQA7 A 4 ~p

niaet A
oo CtOTS ara T iotoTotar tcro, O OoUJsT 1 I, Ul

e) The Standard for Low-Voltage Switchgear and Controlgear — Part 5-2: Control circuit devices
and switching elements — Proximity Switches, UL 60947-5-2.

Exception: Switching devices that comply with the appropriate UL standard for specialty applications (e.g.
transfer switch equipment), industrial use (e.g. contactors, relays, auxiliary devices), or are integral to
another component (e.g. switched lampholder) need not comply with this requirement.

25.1.14 A clock-operated switch, in which the switching contacts are actuated by a clock-work, by a
gear-train, by electrically-wound spring motors, by electric clock-type motors, or by equivalent
arrangements shall comply with one of the following:
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a) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General

Requirements, UL 60730-1
Similar Use; Part 2: Particu

; and the Standard for Automatic Electrical Controls for Household and
lar Requirements for Timers and Time Switches, UL 60730-2-7; or

b) The Standard for Clock-Operated Switches, UL 917.

25.1.15 Atimer or time switch sh
-Recording Appliances, UL 863.

25.1.16 A timer or time switch, in

all comply with the requirements of the Standard for Time-Indicating and

corporating electronic timing circuits or switching circuits, with or without

separable contacts, shall comply with the requirements for an operating control with Type 1 action for 6000
cycles of operation, or as a manual control for 5000 cycles of operation, in accordance with the one of the

following:

a) The Standard for Auton
Requirements, UL 60730-1
Similar Use; Part 2: Particu

b) The Standard for Solid-S

25.1.17 Switches, including rela
elements shall be configured so t
element remaining energized whe

Exception: A surface element wh
with this requirement.

25.2 Temperature controls

25.2.1 An automatic control for t
temperatures to which it will be su

25.2.2 An oven employing a te

atic Electrical Controls for Household and Similar Use; Part 1: General
; and the Standard for Automatic Electrical Controls for Household and
ar Requirements for Timers and Time Switches, UL 60730-2-7; or

tate Controls for Appliances, UL 244A.

s or other switching devices in electronic controls, that control surface
nat a single failure in a switching mechanism cannot result in a heating
n the control is turned off.

ch doesn'’t ignite cheesecloth when tested per-72.5.2 need not comply

bmperature limitation or regulation shall be acceptable for the maximum
bjected.

mperature-regulating. control, the malfunction or breakdown of which

would result in a risk of fire, as dg¢termined by the Abnormal Operation Test, Section 72, and 96.3.1 and

96.3.2, during any operation inclu
control. The control shall open a
limit the oven temperature and sha

a) A thermal cutoff;

ding self-clean(operation, shall be provided with a temperature-limiting
sufficient number of ungrounded conductors to the heating elements to
Il be:

not r‘npthp of hping reset from outside the npplinnr‘p without ||Qing a

b) A manually reset control

tool to gain access to the reset mechanism; or

¢) An automatically reset control if a means, such as an indicator light or audible signal, is provided

to alert the user that the ov
and 25.2.5.

en is not operating normally when in the self-cleaning mode. See 25.2.4

Exception: The means to alert the user of oven malfunction may be omitted if it can be shown that,
for all alternate temperature-regulating devices employed, any malfunction of the device during the
self-clean mode will always result in a malfunction that will not permit normal operation in the bake

mode.

25.2.3 A limiting control provided to comply with the requirements in 25.2.2 shall not function during the

Temperature Test, Section 59.
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25.2.4 With regard to 25.2.2(c), if an indicator light is provided to alert the user that the oven in the self-
cleaning mode is not operating normally, the following conditions apply:

a) The light shall withstand

, without burning out or failing to light, an endurance test consisting of

6000 cycles of 1 min on and 30 s off.

b) The light shall have a minimum rated life of 20,000 continuous hours at the operating voltage

and shall be connected in a
operational characteristic

circuit in which the increased voltage incident to switching or any other
of the appliance does not exceed 120 percent of the voltage

recommended to provide the required life.

c) The light shall be visible under the conditions specified in 49.3.

d) If the light turns on as a
mode, the light shall rem
temperatures.

e) The marking and instruct

25.2.5 With regard to 25.2.2(c),
operating normally, the following cd

a) The signal shall withstar
6000 cycles of 1 min on ang

b) The signal shall withstan
of continuous energization
temperature of the device u

¢) The marking and instruct
25.3 Electromechanical and el¢g

25.3.1 Electromechanical and s
Safety of Electromechanical and E

25.3.2 Deleted

25.3.3 A temperature sensing

result of a malfunction when the oven is operating in the self-cleaning
ain on even though the limiting control functions to reduce oven

ons described in 84.2.4 and 87.11 shall be provided.

if an audible signal is provided to alert the user that the oven is not
nditions apply:

d, without malfunction or breakdown, an endurance test consisting of
30 s off.

d, without malfunction or breakdown, a durability test consisting of 72 h
while in an ambient 10°C (18°F) higher than the maximum operating
hder normal operating conditions, but not less than 70°C (158°F).

ons described in 84.2.5 and 87.11 shall be provided.

ctronic controls

plid-state controls shall comply with the applicable requirements of
ectronic Controls, Supplement SB.

positive” temperature coefficient (PTC) or a negative temperature

coefficient (NTC) thermistor, that performs the same function as an operating or protective control shall

comply with one of the following:

a) The 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 Temperature Sensing Controls, UL 60730-2-9,

with Annex J; or

b) The Standard for Thermistor-Type Devices, UL 1434.

25.3.4 A thermal cutoff shall comply with the Standard for Thermal-Links — Requirements and

Application Guide, UL 60691.

25.4 Programmable controls

25.4.1 A programmable controller shall comply with the Standard for Programmable Controllers — Part 2:
Equipment Requirements and Tests, UL 61131-2. Depending on the specific functions the controller
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provides (i.e. temperature control, timing, etc.) addition requirements in this end use Standard may also be
applicable.

Exception: A programmable controller is not required to meet UL 61131-2 if it has been evaluated to
requirements elsewhere in this Standard for the application and function it provides.

26 Spacings

26.1 Spacings between uninsulated live parts of opposite polarity, and between an uninsulated live part
and a dead metal part, shall not be less than the values specified in Table 26.1.

Exception No. 1: As an alternative_approach fo the spacing requirements specified in Table 26 1

clearances and creepage distances may be evaluated in accordance with the requirements in Spacings
On Printed Wiring-Boards, Section 27.

Exception No. 2: In the immediate vicinity of a separate component, such as a switch, the spatings
specified in Table 26.1 for pointg other than wiring terminals do not apply between a terminalof the
component and an uninsulated, rigidly mounted bus bar connected to the component. Such spagings are
judged under the requirements for{the component.

Table 26.1
Spacings

Voltage between parts involved
0-250V | 251600 V
Minimum spacings, in (mm)

Through air Over surface Through air Over surface

Between a wiring terminal and dead 1/2 (12.7) 1/2 (12.7) 1/2 (12.7) 1/2 (12.7)
metal of the enclosure

Between wiring terminals of opposite 1/4 (6.4) 318 (9.5) 3/8 (9.5) 1/2 (12.7)
polarity and between a wiring terminal
and dead metal other than the
enclosure

At points other than wiring terminals — 1/420: (6.4) 1/435¢(6.4) 1/4° (6.4) 1/4° (6.4)
between live parts of opposite polarity,
and between a live part and dead
metal part

@ A spacing of not less than 1/16 in (1.6 mm) is aceeptable at a closed-in point, such as the screw-and-washer construction of an
insulated terminal mounted in metal.

® A spacing of not less than 1/16 in is accd

sheath and the terminal pin, and between parts positively separated by barriers, recesses, or the like molded inside a heatlng
element terminal block. Parts rigidly attached to the terminal pin are to have either a 1/4 in spacing or a construction of barriers or
the like such that the spacing cannot be reduced to below 1/16 in by unintentional bending of the pin.

® The spacings of a microwave oven portion of a household electric range may comply with the Standard for Microwave Cooking
Appliances, UL 923, if (1) the microwave portion is connected to the load side of a 20-A or smaller overcurrent-protective device
acceptable for branch-circuit protection either integrally or in the branch circuit to which the appliance can properly be connected,
and (2) if the microwave oven portion is completely separate and distinct (such as separate oven cavities and wiring
compartments).

26.2 The spacings for a motor shall comply with the spacing requirements in the Standard for Rotating
Electrical Machines — General Requirements, UL 1004-1.

26.3 Spacings to an uninsulated live part of a component shall not be less than the values specified in
Table 26.1 for a part not involved in the normal functioning of the component, but included therein merely
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to facilitate use of the component in the range — for example, a switch terminal not electrically connected to
any switch contacts, but provided solely to permit ready connection to the unswitched line.

26.4 An insulating liner or barrier of polymeric material employed where spacings would otherwise be
insufficient shall comply with the applicable requirements for internal barriers in the Standard for Polymeric
Materials — Use in Electrical Equipment Evaluations, UL 746C. The liner or barrier shall be used in
conjunction with an air spacing of 1/16 in (1.6 mm) or more.

Exception No. 1: The air spacing may be omitted if the liner or barrier is employed between a dead metal
part and a normally grounded live part.

Exception No. 2: The requirements do not apply to barriers or liners of phenolic composition or of other

material acceptable for the support|of uninsulated live parts. See Electrical Insulation, Section 13.
27 Spacings on Printed-wiring Boards

27.1 As an alternative to the spdcing requirements of Table 26.1, a printed-wiring board with spacings
between opposite polarity circuits (other than a low-voltage circuit) less than those required is aceeptable
provided that the spacings:

a) Are located on a portion of the printed wiring board provided with a confermal coating that
complies with the requirements in the Standard for Polymeric Materials¢=“dse in Electrical
Equipment Evaluations, UL|746C, and the dielectric voltage-withstand test;

b) Are located on the load side of a resistor such that a short circuit’from the load side of the
resistor to the other side of|the line does not result in the resistor power dissipation exceeding the
resistor wattage rating;

c) Comply with the spacing requirements in the Standard for Solid-State Controls for Appliances,
UL 244A. Compliance with the Standard for Automatic Electrical Controls for Household and
Similar Use; Part 1. Geneflal Requirements, UL 607301, and/or the applicable Part 2 standard
from the UL 60730 series fulfills these requirementsjor

d) Comply with the spacing requirements in<the Standard for Insulation Coordination Including
Clearances and Creepage Distances for Electrical Equipment, UL 840. The spacing requirements
of UL 840 shall not be used|for field wiring terminals and spacings to a dead metal enclosure. Table
9.2 of UL 840 is excluded fgr criteria of.ereepage distances for printed wiring boards.

27.2 When conducting evaluatiops in<accordance with the requirements in the Standard for Insulation
Coordination Including Clearancgs ‘and Creepage Distances for Electrical Equipment, UL 840, the

following guidelines shall be used:

a) A cord connected household electric cooking appliance is to be categorized as Overvoltage
Category Il;

b) The pollution degree shall be pollution degree 2;

c) Any printed-wiring board which complies with the requirements in the Standard for Printed-
Wiring Boards, UL 796, shall be determined to provide a Comparative Tracking Index (CTI) of 100,
and when it further complies with the requirements for Direct Support in UL 796 then it shall be
determined to provide a CTl of 175.

27.3 In order to apply Clearance B (controlled overvoltage) clearances, control of overvoltage shall be
achieved by providing an overvoltage device or system as an integral part of the product. This voltage
limiting device or system shall comply with the Standard for Surge Protective Devices, UL 1449.
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28 Adhesives

28.1 An adhesive used for securement of parts that are relied upon to reduce the risk of electric shock,
fire, or injury to persons shall comply with the requirements for adhesives in the Standard for Polymeric
Materials — Use in Electrical Equipment Evaluation, UL 746C.

Exception: When the appliance complies with all of the requirements in this Standard without the
adhesive, an adhesive that is used to secure electrical or thermal insulation, an electrical component (such
as control touch pad, film, or similar part), an internal barrier that does not support weight, or a part that
affects the routing of a cooling air stream is not required to comply with the requirements in UL 746C.

28.2 The requirement in 28.1 also applies to an adhesive used to secure a conductive part, including a

nameplate, that when the partis |

a) An accessible dead me

b) A live part becoming acq

¢) Spacings being reduced

d) Short-circuiting of live p3

28.3 An adhesive material that
enclosure to the bottom of a cookt
(Load-Bearing) Adhesives Tests, S

29 Ground-Fault, Arc-Fault, an

29.1 Ground-fault circuit-interruy
Interrupters, UL 943. The followi
GFCI, or as an instruction in the
assure proper operation."

29.2 Appliance-leakage-current
Leakage-Current Interrupters, UL
when a GFCl is required by the Ng

29.3 Equipment ground-fault pro
and Relaying Equipment, UL 1053
Interrupters, UL 943.

J

tal part becoming energized,;

sened or dislodged results in:

essible;
below the minimum acceptable values; or

rts.

is used to secure a load-bearing structural part (such as a metal
op, oven door glass, or an enclosure panel) shalkeomply with Structural
ection 77.

id Leakage Current Detectors/Interrupters

ters (GFCI) shall comply with the“Standard for Ground-Fault Circuit-
ng statement, or equivalent, shall be included as a marking near the
manual: "Press the TEST.button (then RESET button) every month to

interrupters (ALCI):sshall comply with the Standard for Appliance-
943B. An ALClis-not considered an acceptable substitute for a GFCI
tional Electrical.Code, NFPA 70.

fective devices shall comply with the Standard for Ground-Fault Sensing
, andiapplicable requirements of the Standard for Ground-Fault Circuit-

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

29.5 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.

29.6 An arc-fault circuit-interrupter (AFCI) or leakage-current detector-interrupter (LCDI), when used on
equipment having a power supply cord and plug, shall be installed as an integral part of the attachment
plug or located in the supply cord within 4 in (102 mm) of the attachment plug.

29.7 Arc fault detection testing shall include the applicable UL 1699 tests required for cord-type arc-fault
circuit-interrupters.
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Exception: The carbonized path arc clearing time test is not applicable for LCDIs that are provided with
shielded power-supply cords.

29.8 Evaluation of all ground-fault, arc-fault, and leakage current detectors/interrupters is to take into
account the use of the device in it's final application and the possibility of a grease spill or similar food spill

that could affect the device.
30 Surge Protective Device

30.1
Protective Device, UL 1449.

A device providing surge protection or transient suppression comply with the Standard for Surge

PROTECTION AGAINST INJURY
GENERAL
31 Scope

31.1 There are risks of injury to
would defeat the utility of the applig
risks while retaining the normal fun

32 Sharp Edges and Projections

32.1 An appliance or accessory S
areas, which may cause injury to
fuse, lamp, and filter replacement.

33 Oven Racks, Drawers, and §

33.1 An oven rack or a drawer s
likelihood of inadvertent removal of

33.2 A sliding cooking unit that ig
have a reliable means to reduce t
cooking unit that is intended for €
means to reduce the likelihood of u

TO PERSONS

persons inherent in some appliances that, if completely:eliminated,
nce. The requirements in Sections 32 — 53 are intended.to reduce such
ction of such an appliance.

hall be free of sharp edges, corners, burrs; and the like in normal work
he user during normal use, cleaning,~and servicing functions such as

liding Cooking Units

hall have a reliable means, such as a mechanical stop, to reduce the
the rack or drawer from‘its guides.

designed to be pushed back into the appliance when not in use shall
e likelihood:of unintentional moving of the cooking unit while in use. A
ither two burner or four burner use shall be provided with a reliable
hintentional moving of the cooking unit in either position.

33.3 An oven rack shall not fall

rom _its supports and the test weight shall not slide off the rack when

tested per 33.4 — 33.9. Testing shall be performed with the oven at room temperature except for 33.9. If a
unit is provided with two or more different rack styles each rack style shall be tested through 33.4 — 33.9.

33.4 The test weight shall be 8.85 inches (225 mm) square and shall weigh the amount shown in Table

33.1.

Table 33.1

Oven rack loading based on rack positions

Width of Rack

Load

Up to 14 in (355.6 mm)

Greater than 14 and up to 18 in (greater than 355.6 and up to 457.2 mm)
Greater than 18 in (Greater than 457.2 mm)

20 b (9.1 kg)
251b (1.3 kg)
30 Ib (13.6 kg)
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33.5 With the oven rack in the lowest position, pull the rack out to the full extent of its travel and place the
weight on the center of the rack. Slide the rack in as far as possible with the weight in place, then slide the
rack back out to the full extent of its travel.

33.6 Repeat the test specified in 33.5 with the rack in the centermost position.

33.7 Repeat the test specified in 33.5 with the rack in the uppermost position. If there is less than 1.8
inches of vertical space for the load, then the test shall be performed on the next lower rack position.

33.8 Perform thermal conditioning. On self-clean ovens, run the longest available self-clean cycle with
racks in place unless instructions indicate to remove the rack. On non-self-clean ovens, run bake at 475°F
(246 °C) for 3 hours with racks in place. Allow the oven to fully cool.

33.9 Repeat the tests specified i 33.5, 33.6 and 33.7.

33.10 Heat oven to 475°F (246 [°C). After one-hour repeat 33.5. Allow oven temperature to recover-to
475 °F (246 °C), then repeat 33.6 and 33.7.

34 Lamps

34.1  Alamp employed in an oveh shall be installed or guarded so that it is not likely.to be unintentionally
broken by utensils, such as pans gnd trays, inserted in the oven.

34.2 To determine whether a lanpp complies with the requirement in 34.1, thessurface of a lamp shall not
be contacted by a 1/8-in (3.2-mm) diameter rod, 3 in (76.2 mm) long that is\supported horizontally in the
oven and is held parallel to and mpved horizontally toward the rear of thexaven; and is held parallel to and
moved horizontally toward either side of the oven, both conditions at any-elevation. The lamp used is to be
the one furnished with the appliange.

Exception No. 1: For a lamp moynted in an oven wall near an'upper rear corner, contact with the rod is
acceptable if the following three cqnditions are met:

a) More than one-half of the cylindrical or spherical surface of the lamp is recessed behind the
plane of the surface in whigh it is mounted;

b) The opening in the surfgce in whichthe lamp is mounted is no larger than necessary to relamp
and the edge of the opening is withind in (25.4 mm) of the other two walls; and

¢) No portion of the lamp p1ojects more than 3/4 in (19 mm) from the surface in which it is mounted.

Exception No. 2: A lamp mounted in an oven wall near an upper rear corner is considered to be
adequately guarded if a fixed part of the oven compartment, such as a broil element or rack support:

a) Is located at least 1-1/2 in (38 mm) in front of the lamp; and

b) Extends beyond the exposed area of the lamp.

34.3 A lens, shield, or shade employed as a guard shall not be supported by the lamp, and shall be
made of material that will not be adversely affected by the temperatures encountered in normal operation.

35 Strength of Glass Panels In Oven Doors

35.1  An inner or outer glass panel in an oven door having any dimension, including a diagonal, more
than 18 in (457 mm):
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a) Shall be reliably secured

b) Shall comply with the req

so that it cannot be readily displaced in service;

uirements in 35.2; and

c¢) Shall not be used for the support of any component.

35.2 With reference to 35.1 (b), the glass shall:

a) Be of a nonshattering or

tempered type that complies with the requirements in the Performance

Specifications and Methods of Test for Safety Glazing Materials Used in Buildings, ANSI Z97.1

Class A; or

b) Withstand an impact, as described in 35.3, without cracking or breaking to the extent that pieces

are released or dropped fro

35.3 With reference to 35.2(b), th
diameter and weighing 1.18 Ib (534
to be conducted with the glass at rq

36 Strength of Mounting

36.1 The support brackets, hang
or break when subjected to the con

36.2 To determine whether a wal
appliance is to be mounted on
instructions, and using the bracket
A 50-Ib (22.7 kg) weight is to be s
cause the greatest moment, and a

37 Oven Doors - Integrity

37.1  An oven door hinged at the
degree angle from the open positio

37.2 Loading of an oven door as

a) Breakage or permanent ¢

m their normal position.

e impact is to be produced by allowing a steel sphere, 2 in (50.8 mm) ih
b g), to fall through a vertical distance of 25-1/2 in (648 mm). The testis
om temperature.

ers, and the like, of a wall-mounted appliance shall nof*\weaken, crack,
ditions described in 36.2.

-mounted appliance complies with the requirement in 36.1, a complete
a smooth vertical surface in accordahCe” with the manufacturer's
5, hangers, and the like that are provided\with the appliance as shipped.
uspended from or applied to the outer edge of an open door so as to
50-1b weight is to be placed at the center of the bottom oven liner.

bottom shall not close when released from any position within a 30
n.

escribed in 37.3 shall not result in:

amageto any part of the door or appliance; or

b) Deflection, measured at

;

peint 6 in (152 mm) from the rear edge of the door, of more than 1/2 in

(12.7 mm) from the normal

pen pncitinn of the door.

37.3 To determine whether an appliance complies with the requirements in 37.2, it is to be installed as
intended, but is not to be connected to the power supply. The appliance is to be mounted to a level
surface, precluded from tipping during this test, and loaded as described in 37.4.

37.4 Aload is to be uniformly applied, without impact, for 5 min to the fully open oven door. The load is to
be:

a) 50 Ib (22.7 kg) for a door located more than 36 in (914 mm) above the floor, and

b) 75 Ib (34 kg) for a door located 36 in or less above the floor.

For a side-hinged door, the load is to be applied to the top of the door midway between the vertical edges.
For a bottom-hinged door, the load is to be distributed along the center line (midway between the front and
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back edges) of the door. For an appliance with two or more doors, the test is to be conducted on one door
at a time. For a slide-in door (a door that slides into the appliance), the load is to be hung from the top
center edge of the door.

38 Stability

38.1 General

38.1.1  An appliance provided with casters shall be tested in accordance with 38.2 and 38.3. For each
test, the casters are to be in the most unstable position, either locked or unlocked.

38.2 Normal use

38.2.1 When subjected to this fest, a floor-supported, cabinet-supported (cabinet below) or counter-
supported (counter-hung) appliange shall not break contact with the floor or surrounding structure. The
reference to a cabinet-supported pppliance here is not intended to include a wall-mounted applian¢e‘as

specified in 1.5. For this test, the
removed. The appliance is to be
and a floor-supported appliance i

ppliance is to be completely assembled, except the broiler pan is’to be
nstalled as intended, but it is not to be connected to the power supply
5 not to be secured to any adjacent structure. The appliance is to be

mounted on a level surface. For & floor-supported appliance with adjustable feet, the appliance is to be

level with the feet set at their mos
retained in its position for the dura
in the overall test weight and shall
as follows:

a) 50 Ib (22.7 kg) for a doof

unfavorable position. The load shall be secured to the‘door so that it is
kion of the test. Any apparatus used to secure the {oad shall be included
not exceed 10% of the overall test weight. The appliance is to be loaded

located more than 36 in (914 mm) above the floor, and

b) 100 Ib (45.4 kg) for a dogr located 36 in or less above the floor;

38.2.2 An appliance with plug-in
in the most unfavorable condition.
like) are to be removed or placed i
test.

38.3 Abnormal use

38.3.1
appliance employing a bottom hin
slides into the appliance), located
to the tests described in 38.3.1

A floor-supported, cabin

modules is to be tested with.the’combination of modules that will result
Any optional accessories (for’example, a rotating spit, backguard, or the
h the most severe normal éperating position, whichever is worse, for the

et-supported (cabinet below), or counter-supported (counter-hung)
jed oven-or storage door, a storage drawer, or slide-in door (a door that
B6.in (911 mm) or less above the floor when fully open is to be subjected
=.38.3.6. The reference to cabinet-supported appliance here is not

intended to include a wall-mounted appliance as specified in 1.5. The tests are to be repeated for each
such door or drawer and for each test the appliance shall not tip to the extent that the pan described in
38.3.5 slides off the cooktop — sliding of the pan on the utensil supporting surface and on the cooktop is
acceptable.

38.3.2 An appliance with removable broiler pans, racks, oven rack guides, oven side panels, plug-in
modules, surface units, drip bowls, and the like that can be removed by the user for cleaning, user
servicing, or the like, is to be tested with the items removed except one module and/or surface unit with
drip bowl (the most unfavorable one) is to remain in order to support the pan described in 38.3.5. Any
optional accessories (for example, a rotating spit, backguard, or the like) are to be removed or placed in
the most severe normal operating position, whichever is worse, for the test.

38.3.3 The appliance is to be installed as intended to a level surface and set up as specified in 38.3.2.
The installation is to use any mounting hardware provided for securing to a wall, floor, or cabinet structure,
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but the appliance is not to be connected to a power supply. For a floor-supported appliance with adjustable
feet, the appliance is to be level with the feet set at their most unfavorable position. A load of 75 Ib (34.0
kg) is to be placed on the door and then is to be uniformly increased, at a rate not to exceed 20 Ib (9.1 kg)
per minute, without impact, separately to each fully open door or drawer, one at a time. For a bottom
hinged door, the load is to be distributed along the center line (midway between the front and back edges)
of the door. For a drawer or slide-in door (a door that slides into the appliance), the load is to be hung from
the top center of the outer edge of the drawer or door. The load is to be increased up to a maximum of 250
Ib (113.4 kg) or until the door or drawer (including hinges) deforms to the extent that the test weight can no
longer be supported, breaks away, or the like. If the maximum load can be applied, it is to remain on the
door for 5 min.

38.3.4 When mounting hardware for securing the appliance to the wall, floor, or cabinet structure is

required in order to comply with 38[3-Tand 38-3.3, the appliance shall comply with all of the Tollowing:

a) A fastening means shg
specified in 38.3.6. A secor
second construction specifi
the event the first fastening
means shall be available,
fastening devices, screws,
intended to two or more
appliance, including instruc
be apparent to the installer;

b) Only common tools shall

c) No tools shall be requireq
as servicing or cleaning. N
replace the other types of a

d) Clear and explicit instruc
of installation. Instructions f
the enclosed hardware is |
risk of tipover exists whe
instructions. See 82.15, 83.

Il be provided to secure the appliance to one of the constructions
d fastening means shall also be provided to secure the appliance te a
bd in 38.3.6. (Only one means of securing the appliance is intendedyth
means is not suitable for the specific installation, the second fastening
ising the same device or a separate device.) All hardware, \ih€luding
wall anchors, and similar devices, required to secure the appliance as
of the constructions specified in 38.3.6 shall be provided with the
tions in the same package. The package shall be lecated where it will

be required to install the hardware and appliance as intended;

to remove and replace a floor-supported*‘appliance for operations such
o tools, or at most, common tools shall be required to remove and
bpliances noted in 38.3.1 for similar 0perations;

ions shall be provided with the appliance detailing the intended method
or securing the appliance shall be included to cover installations when
nusable. The instructions sshall also warn the installer and user that a
N the appliance is not. installed in accordance with the installation
12, 83.13, 86.13, 86144, and 87.8;

e) The user manual shall cntain instructions regarding the intended method of appliance removal

and replacement, and shal
including excess loading o
reinstalled as intended. See

also warmythe user of possible risks that result from abnormal usage,
F the oven“door and of the risk of tipover, where the appliance is not
87.8;

f) For an appliance providg

d with casters, the anti-tip_ hardware shall automatically re-engage or

realign with the appliance after returning the appliance to the original installed position.

38.3.5 The pan mentioned in 38.3.1 is to be aluminum, 9 in (230 mm) in diameter at the rim, flat-
bottomed, have vertical sides 4 in (102 mm) high, and contain a 4.6 Ib (2.08 kg) weight. The pan is to be
centered on the utensil supporting (cooking) surface nearest the front edge of the appliance.

38.3.6 With reference to 38.3.3, if mounting to a wall, floor, cabinet, or countertop is specified in the
installation instructions, the mounting surface is to be fixed to reduce the likelihood of movement and is to
be constructed as follows:

a) Wall — 3/8 in trade size plasterboard (dry wall) on nominal 2 by 4 [1-5/8 by 3-5/8 in (41 by 92
mm)] wood studs spaced on 16-in (406-mm) centers;

b) Floor — A single thickness of 3/8-in (9.5-mm) thick plywood on nominal 2 by 4 [1-5/8 by 3-5/8 in
(41 by 92 mm)] wood joists spaced on 16-in (406-mm) centers; and
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c) Cabinet or Countertop — As specified in 59.4.2.2, 59.4.2.3 and 59.4.2.5, as applicable.

SURFACE TEMPERATURES

39 General

39A Surface Temperature Test

39A1
not exceed those specified in:

Section 39 deleted

When operated under test conditions described in 39A.2 — 39A.11, surface temperature rises shall

a) Table 39A.1 for the extevlior of ranges or ovens;

b) Table 39A.2 for handles

and control knobs.

Table 39A.1

Maximum surface temperature rises

°C (oF)

Maximum temperature rise,

less than

Condition: Quring 246 °C (475
°F) oven op[ration, surfaces
3

above th

1in (787 mm) | Noor;and

floor level, if

Conditions:

1. During self-clean: surfaces
less than 31 in (787 mm)
above floor level as installed
(see Clause 39A.8(k));.and

2. During 246 °C (475 °F) oven
operation: surfaces less than
36 in (914 mm) but more than
31 in (787 mim) above the

3. Inlgaps around oven doors

Condition: Surfaces more
than 36 in (914 mm) above
floor level as installed, during

Part accessibje, as installed and drawers per 39A.11 cooking modes of operation
Bare or painted metal 33 (59) 42 (76) 59 (106)
Porcelain enamel 37 (67) 46 (83) 63 (113)
Glass 46 (83) 53 (95) 70 (126)
Plastic 21 (92) 58 (104) 75 (135)

Table 39A.2

Maximum temperature rises of handles and knobs

Maximum temperature rise,
OC (OF)

For a self-cleaning or continuous-
cleaning oven, these temperature limits
apply only during the time an oven door

At cleaning temperatures when the door
is locked, these temperature limits

Part can be opened apply
Bare or painted metal 30 (54) 42 (76)
Glass 40 (72) 53 (95)
Plastic? 50 (90) 58 (104)

than 0.005 in (0.13 mm) thick.

2 Includes plastic with a metal plating not more than 0.005 in (0.13 mm) thick; and metal with a plastic or vinyl covering not less
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39A.2 With respect to 39A.1, thermal imaging is an acceptable technology to help identify hot spots.

39A.3 All values for temperature rise in Table 39A.1 are based on an ambient temperature of 25°C
(77°F); however, tests may be conducted at any ambient temperature within the range of 20 — 30°C (68 —
86°F).

39A.4 Ranges shall be installed as for the normal Temperature Test, Section 59, except that the alcove
walls are omitted from the sides. Built-in ranges or built-in ovens shall be installed in accordance with the
manufacturer’s instructions. Temperatures shall be measured only on accessible surfaces of built-in
ranges and built-in ovens.

39A.5 The appliance shall be operated under the following conditions:

39A.6

a) OVEN OPERATION — TH
1+3°C (475 +5°F). When tW
surface elements, if any, sh

b) SELF-CLEANING OVEN

e oven thermostat shall be set to maintain an oven temperature of 246
0 ovens are provided, both are to be operated simultaneously. The
il be turned off;

OPERATION - Ovens having self-cleaning features shall be opéerated

at the designed operating femperature through the longest-obtainable cleaning cycle,-oryuntil the

temperatures being measu
elements, if any, shall be tu
If such operation is possiblg

c) SURFACE UNIT OPER
below. Each pan is to be un
is to be adjusted to mainta
element; however, if this s
maintain a rolling boil. A bu
center of its top surface of 2
whichever results in a lowef
are to be off. The pans are

red become constant, whichever results in a shorter time.-The surface
‘ned off. A non-self-cleaning oven is to be off during thé. cleaning cycle.
, two self-cleaning ovens are to be operated simultaneously;

ATION — Each surface unit is to be covered with- a pan as described
covered, and is to contain a minimum of 2 gt (.9 L) of water. Each unit
n an input of 400 plus W/6 watts — W equals the wattage rating of the
ptting does not result in a rolling boil, the unit is to be readjusted to
It-in griddle is to be adjusted to maintain an average temperature at the
04°C (400°F), or to the setting that+esults in its maximum temperature,
temperature. All units are to be:eperated simultaneously, and all ovens
to be metal, flat-bottomed, are-to have straight sides at least 4 in (102

mm) high, and a diameter at the bottom at least equalto but not more than 1 in (25.4 mm) larger

than the maximum diamete

Exception: If the manufactt
they are to be used for the ¢

Temperatures shall be recq

of the active part of the unit on which the pan is used.

rer’s instructions specify the use of specific cooking pans or utensils,
peration described.

rded:

a) For oven operation, 1 holrr after.oven reaches set temperature.
b) For self-clean operationtwm—:mmmmmmm

self-clean cycle.

c) For surface unit operation, 1 hour after the surface units are energized.

39A.7 Temperatures shall be measured by the probe shown in Figure 39A.1. The probe is applied with a
force of 0.9 Ibf £.22 Ibf (4 N £1 N) to the surface in such a way that the best possible contact between the
probe and the surface is ensured. The probe is to be held in position for 30 seconds. Temperatures on
handles and knobs shall be measured with thermocouples with conductors between 24 AWG and 30
AWG.
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Figure 39A.1

Temperature probe

su2713

Legend:
A = adhesive
B = thermocouple wires 0.01 in (0.3 mm) d

IEC

ameter to IEC 60584-1 Type J or K

C = handle arrangement permitting a contdct force of .9 Ibf +.22 Ibf (4 N +1 N)

D = polycarbonate tube: inside diameter 0.
E = flat tinned copper disc: 0.2 in (5 mm) di

in (3 mm), outside diameter 0.02 in (0.5 mm) thick
Bmeter, 0.02 in (0.5 mm) thick

39A.8 When the range or oven is installed as specified in 39A.4, the tetperature of all accessible
exterior surfaces shall be measurdd, with the following exceptions:

a) Areas behind guards, knjobs, and handles;

b) Surfaces within 0.39 in
(d);

c¢) Surfaces within 0.39 in (

d) Exposed surfaces on th
door and the side panel [s€

e) Vertical and horizontal g
side panels higher than 31

10 mm) of the edge of an oven door window [see Figure 39A.2 (a) and

0 mm) of the front edge, of a side panel [see Figure 39A.2 (b) and (c)];

e side of an oven_door within 0.39 in (10 mm) of the gap between the
e Figure 39A.2(f)];

urfaces.cantained in the spaces between the oven door and the top or
n (787.mm) above the floor. [see Figure 39A.2(9)];

f) For handles with the top

pf.the handle located 16 in (410 mm) or higher above the floor, the area

located within an included angle of 45 degrees, [see Figure 39A.2(f)[:

1) Measured upwards from the horizontal;

2) Contained in a vertical plane perpendicular to the front of the appliance; and

3) With the vertex of the angle positioned at the point on the extremity of the handle of an

oven door, a guard,

or similar parts that results in the largest area.

g) Door trim and side panel recess surfaces that are inaccessible to a 3 in (75 mm) diameter probe
having a hemispherical end [see Figure 39A.2(g)];

h) Surfaces of cooking ranges that are within 1 in (25.4 mm) below the level of the cooking surface.
The cooking surface is the horizontal part of the appliance on which vessels can be placed;
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i) Surfaces that are above the cooking surface. The cooking surface is the horizontal part of the
appliance on which vessels can be placed;

j) Small parts such as oven vents, hinges and trim where the width of the accessible surface is less
than 0.39 in (10 mm);

k) During the cleaning cycle of a self-cleaning oven, the surfaces higher than 31 in (787 mm) above
the floor.



https://ulnorm.com/api/?name=UL 858 2023.pdf

AUGUST 2, 2023 UL 858 71
Figure 39A.2
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(Continued)
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Figure 39A.2 (cont'd)

Top
{ J]

&

D)
Gaps exempt if
inaccessible

stin ||
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(787 mm) Note 2
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/ Side vidw Front view
Floor
f) Door handles and top

Area inaccessible to
probe is exempt
from measurement

—t

(g) Access probe
su3020
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39A.9 In determining the temperatures of handles, knobs, grips, and the like, measurements shall be
made only at locations that are gripped during normal use.

39A.10 For electric ranges in combination with gas-fired room heaters, the tests of 39A.5 shall be
conducted with the fuel-fired section operated at normal operation.

39A.11 During oven operation per 39A.5(a), gaps around oven doors and drawers less than 31 in (787
mm) from the floor are to be checked with the test probe shown in Figure 39A.3. Any surfaces in the gaps
that can be contacted by any portion of the test probe and exceed 0.2 in (5 mm) in minor dimension shall
meet the temperature rise limits in Table 39A.1. The test probe is applied to any depth or angle that the
probe will permit. Temperature measurements are to be made using the probe shown in Figure 39A.1
provided full contact can be made between the probe and the surface. If a surface shape or orientation

prevents full contact with the probg, temperatures shall be measured using thermocouples. Measurement
in gaps is not required during sglf-clean operation. Gaps at the top of a door are not required to be
measured if they are protected by p handle per 39A.8(f).

Figure 39A.3

Probe for door gaps

B

su3189

A — Cylindrical Test Probe: Rod Diameter §.6:+0.1 mm, Rod length 57.9 £0.15 mm, with a hemi-spherical tip with radius of 4.3 £0.05

mm
B — Handle 38.4 +0.3 mm dia, 101.6 £0.3 mm long
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40 Ambient Temperature

41 Temperature Measurements

Section 40 deleted

Section 41 deleted

42 Set-Up and Installation of Appliance

Section 42 deleted

43 Operation of Appliance

IGNITION OF FABRIC
44 General

44.1 The requirements in Sectior
other risks of fire.

45 Test Fabric

45.1 Fabric used in the tests des
terry cloth having a pile weave and

45.2  Freshly conditioned fabric
the fabric to a controlled atmosphe
not more than 25 percent for 24 h.

46 Location of Controls

46.1 The actuating member of a
support surface if the control is loca

a) On a panel of the backgu

Section 43 deleted

s 46 — 53 are intended to reduce the likelihood of ignition of fabric and

cribed in Sections 46 — 52 shall be whitg, 100 percent untreated cotton
a nominal weight of 8 oz/yd? (270 g/m?).

shall be used for each test. The€onditioning is to consist of subjecting
'e maintained at a temperature of 25°C (77°F) and a relative humidity of

control shallthave its center at least 6 in (152 mm) above the utensil
ted:

ard; and

b) Within an area defined

a\Vi vertical pl:\nne 4 in (10') mm) outside the outermost ndgne of any

surface unit and perpendicular to the backguard.

46.2 With reference to 46.1, if the center axis of the actuating member is not parallel to the surface of the
cook-top, the center of the smallest cylinder that will completely enclose the actuating member is
considered to be the center of the actuating member.

46.3 With reference to 46.1, for touch-type controls, the measurement shall be made from the utensil
supporting surface to the horizontal centerline of the touch pad or the horizontal centerline of the graphics
area of the touch pad which defines the function of the touch pad, whichever is lower.

46.4 An actuating member is the

part of the operating mechanism that extends outside the enclosure of

the range or for touch-type controls the involved surface area to be touched, and is intended to be

exposed to contact by the user.
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46.5 A switch as described in 47.1, shall be provided with mechanical means — such as raised edges
around the switch — to reduce the risk of unintentional actuation during cleaning or other unintentional
contact such as with utensils, pans, or similar items. The switch shall employ a separate, adjacent,
indicating light that complies with 49.1 — 49.3. The switch shall be located on the backguard or otherwise
positioned to restrict access from unintentional contact.

46.6 A warming element which is energized by a single operation control shall be provided with a device
to limit the temperature at the center of the warming element surface to a maximum of 347°F (175°C). The
temperature limiting device shall comply with the requirements for temperature limiting controls for electric
ranges in the Standard for Temperature-Indicating and -Regulating Equipment, UL 873. Compliance with
the Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General
Requirements, UL 60730-1, and/or the applicable Part 2 standard from the UL 60730 series fulfills these

requirements.

47 Operation of Controls

47.1 The control for a surface un

Exception: A switch intended to d

Operation Test for Warming EIl
acceptable.

47.2 Only one operation shall be

47.2.1 A single switch or contr
requirements of 47.2 provided thg
and the requirements of 47.1 are r

47.3 A rotary switch having a p
considered to meet the intent of th

47.4 With reference to 47.1, for f
touch pads but not the same toug
input shall be cancelled within 30 s

t shall require a minimum of two operations to activate the surface-unit.

ontrol a warming element that complies with 46.5, 46.6 and-Abnormal
bments, Section 72, employing a single operation for)actuation is

required to turn a surface unit off.

pl which turns all cooktop elements of\the’ cooktop off satisfies the
t the control also resets all individual cooktop elements to an off state
bquired to subsequently activate a cooktop element.

ush and turn or a pull and turi-operating sequence will generally be
b requirement in 47.1.

ouch-type controls, two operations that consist of touching two different
h pad twice meets‘the intent of the requirement. A nonvalid or a single
. A single motion\of a finger or hand across the control shall not activate

the surface unit. The following conpply with the requirement:

a) A construction in which
contact with the control be
motion requirement, the

it would-bé hecessary for the user to remove their finger or hand from
ween_each operation. If a cancel pad is used to comply with the single
ressure and time necessary to activate the cancel pad shall not be

greater than the Step 1 ang

Step 2 pads.

b) A construction in which

the distance between Step 1 and Step 2 pads and the timing software

are such that a surface unit will not be energized when a finger or hand touches each pad, traveling
along any path not affected by 47.4(a) above, at a rate of 15 in (381 mm) per second between the
pads. In addition, a control employing this means shall be such that activation of the Step 1 and
Step 2 pads require contact by the user for a minimum time of 100 ms.

47.5

If more than one front surface unit of an appliance having exposed sheathed heating elements is

larger than 6 inches (152 mm) in diameter, all front units larger than 6 inches in diameter and capable of
igniting the fabric described in 45.1 shall be provided with a control that will permit the user to energize the
central 6 inch portion of the unit independently of the outer section.

47.6 If more than one front surface unit of a glass/ceramic-top appliance is larger than 7 inches (178
mm) in diameter as determined by 48.1, then a minimum of one front surface unit larger than 7 inches in
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diameter and capable of igniting the fabric described in Section 45 shall be provided with a control that will
permit the user to energize the central portion of the unit, no larger than 7 inch (178 mm) in diameter,
independently of the outer section.

47.7 Induction heating appliances shall be constructed so that they can only be operated with the
recommended vessel placed on the cooking zone and shall comply with Small Metal Object Heating Test —
Induction Cooktop Surface Units, Section 59.6.

47.8 An automatic shutoff means shall be provided on an induction heating appliance that will de-
energize the induction cooktop surface unit when a cooking vessel is removed for more than 30 seconds,
even if the switch controlling the surface unit is in the "on" position. A manual reset feature shall be

required to reenergize the induction cooktop surface unit when the vessel is replaced. See 47.1.

47A Closed Loop Cooking Usin

47A.1
nominal rating of 350 W or greater.

47A.2 Temperature limiting funct
are required to comply with the Tyg
required in Table SB5.1.

47A.3 If a part of the circuit that
appliance, the following test shal
device with sensor on the cooktop
plate shall be placed per 59.3.2.3
element with the stove plate is set
down the element(s) being controll

47A.4 The temperature regulatin
with the requirements for Type 1, G

g Surface Units

The temperature limiting function shall be demonstrated to comply with Section 60A if it has_a

ons used in surface units having a nominal rating of 350 W or greater
e 2, Class B Control and Software Functions of a Protective Control as

s responsible for the temperature limiting function is not integral to the

be performed. With the appliance at normalambient condition, the
shall be in a location other than the elementbeing controlled. The stove
| on the element(s) being controlled. The’ control temperature for the
fo maximum setting. The system shalPdetect lack of feedback and shut
bd within 2 minutes.

j function for closed loop cooking surface units are required to comply
lass A Control functions in Table SB5.1.

48 Determination of Size of Suinface Units

48.1 If it is necessary to determ
range, the test fixture described in

ne the size of a’surface unit by test, such as for a glass/ceramic-top
0.3 is tobe placed on the cook-top in such a manner that the cloth will

be perpendicular to the cook-top, and is then*to be located in the vicinity of the surface unit. The surface

unit is to be operated at maximum
30 s, and ignition of the cloth within

temperature as described in 50.4. The fixture is to be held in place for
this'period is to be considered to indicate that the unit is present at that

haat Qlzo

location. This procedure is to be re

duntilth H aftha tinit Ao ha oot sl taroaina
PpCatCU ot T SIZC U tC ot carr ot attulatCTy GCtCT o Ur

48.2 The procedure described in 48.1 can only be used to determine the size of a unit that will ignite the
cloth. A warming tray is an example of a unit that may not ignite the cloth.

49 Lamps
491

A signal lamp shall be provided on an appliance to indicate when a surface unit is on.

49.2 A hot-surface signal lamp that turns on not more than 30 s after any surface unit is energized at its
lowest setting and with the surface unit covered or uncovered meets the intent of the requirement in 49.1.

49.3 The lamp mentioned in 49.1 shall be visible from a point 10 ft (3 m) in front of the center of the
appliance and 5 ft (1.5 m) above the floor with pans as described in 49.4 on each surface unit.
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Exception: This requirement does not apply to an induction type range that will not operate unless a pan
larger than 4 inches (102 mm) in diameter is placed above a work coil and that is also provided with a
control that automatically shuts off the coil if the pan should boil dry.

49.4 With reference to 49.3, for a nominal 6 in (152.4 mm) surface unit, a pan 3-1/2 in (88.9 mm) high
and having a 7 in (178 mm) diameter at the rim is to be used; and for a nominal 8 in surface unit, a pan 4 in
(102 mm) high and having a 9 in (230 mm) diameter at the rim is to be used.

50 Surface-Unit Setback

50.1 When tested as described in 50.2 — 50.7, a surface unit shall not ignite the fabric described in 45.1.

50.2 The appliance is to be test
accordance with the manufacture]

bd with all unmounted guards supplied by the manufacturer installed in
I's instructions. A counter-mounted cooking unit is to be installed in a

counter in accordance with the
supplied.

50.3 A test fixture is to be asse
frame. A 4- by 16-in (100- by 4004
mm). If the fabric has pile on one
be attached across the inverted U
at the open end — the lower end —

50.4 The testis to be conducted
the maximum setting for 10 min is
by a cooking utensil.

50.5 With the appliance installed
fixture described in 50.3 is to be p
open end of the frame will be in
perpendicular to the cook-top — R
parallel to the front of the appliarn
whichever results in the most seve

50.6 The test fixture is to be loca

nstallation instructions provided with the unit and using the guards

mbled by using the fabric described in 45.1 and an inverted\U-shaped
mm) piece of the fabric is to be folded to a size of 4 by 8 in (100 by 200
side only, after the fold, the pile is to be exposed. The folded fabric is to
shaped frame so that the fabric will be taut, and thefelded edge will be
bf the frame.

with the surface unit at maximum temperature— ordinarily, operation at
considered to meet this condition. The surface unit is not to be covered

in accordance with 50.2 and operating in accordance with 50.4, the test
aced so that the outer surface of-the fabric along the folded edge at the

the plane of the utensil-support surface, and that the fabric will be
orizontal top surface of the*appliance nearest the surface units — and
ce. The fixture is then t0"be located in accordance with 50.6 or 50.7,
re condition. The testfixture is then to be held in place for 30 s.

ted so that the surface of the cloth facing the surface unit will be 2 in (50

mm) from the maximum forward projection in‘the plane of the cook-top and spanning the entire width of

the surface unit. The fixture is ther

to be moyed along this line until the center of the folded edge is closest

to the surface unit.

Exception: The 2-in dimension spe¢ffied—may-be—reducedto——r{25-mm-provided-that-the—horizontal
distance between the front of the surface unit and the forward projection of the appliance located within 2
in vertically of the utensil support surface and spanning the entire width of the surface unit is at least 3 in
(76 mm). The forward projection may be a handle, guard, or the like.

50.7 The test fixture is to be located so that the surface of the cloth facing the surface unit will be 4 in
(100 mm) from the forward projection of the appliance — including the projection of a guard, handle, or
barrier — located within 6 in (152 mm) of the utensil-support surface and spanning the entire width of the
surface unit. The fixture is then to be moved along this line until the center of the folded edge is closest to
the surface unit. If the forward projection changes across the width of the surface unit — for example, due
to curvature at the end of a handle — the forward projection is considered to be the minimum projection
across the width of the surface unit.

50.8 With reference to 50.7, two adjacent handles are considered as a continuous projection if they are
separated by not more than 1 in (25 mm).


https://ulnorm.com/api/?name=UL 858 2023.pdf

78 UL 858 AUGUST 2, 2023

51 Loading and Unloading of Ovens

51.1 The test described in 51.2 — 51.4 shall not result in ignition of the potholder described in 51.2.

51.2 The potholder used for the tests described in 51.3 and 51.4 is to be a 6 by 6 in (150 by 150 mm)
square made of six layers of the fabric described in 45.1, and is to be assembled so that no cut edge of the

fabric will be exposed. If the fabric has pile on one side only, the pile is to be exposed.

51.3

Immediately prior to the test, the oven is to be operated for 10 min with the oven set for a

temperature of 204°C (400°F), and with the oven door open. During the test, the oven rack is to be in its

lowest position and the ovenisto b

e on and set for a temperature of 204°C.

51.4 The test is to be conducte
pulling it to the full out position, re
it. The test is to be conducted tw
potholder folded to form a triangle.

52 Exposure of Bake Elements

52.1 When tested as described ir]
intended to be 36 in (914 mm) or le

52.2 Immediately prior to the tg
temperature of 204°C (400°F), an
removed and the oven is to be on g

52.3 For an oven provided with 3
51.2 is to be held at the intersectig

|

by grasping the front center of the oven rack, holding it momentarily,
rning it to the full in position, holding it momentarily, and then releasing
ce — first with the potholder folded to form a rectangle; then with the

52.2 — 52.4, the bake elements of an oven for which the bottom is or is
5s from the floor shall not ignite a potholder as described in 51.2.

st, the oven is to be operated for 10 min with' the oven set for a
d with the oven door open. During the test, all oven racks are to be
nd set for a temperature of 204°C (400°F)y

door hinged at the bottom, one cornér of a potholder as described in
n of the vertical plane of the oven opening — the opening includes side

trim or panels extending beyond the oven itself; the vertical plane of the side of the oven door; and, with

the oven door completely open, th
potholder is then to be oriented in
potholder is to be extended over th
barrier or guard that may be provid

52.4 For an oven provided with a
is to be held at any point along th
includes panels extending beyond
oven. The potholder is then to be g
s. Consideration is to be given to a

e horizontal plane of the door'surface that contacts the oven seal. The
any position possible, andis to be held in each position for 30 s. The
e top of any hinge, and,appropriate consideration is to be given to any
ed.

door hingedat the side, one corner of a potholder as described in 51.2
e intersection” of the vertical plane of the oven opening — the opening
the botfom of the oven — and the horizontal plane of the bottom of the
Fiented-in any position possible, and is to be held in each position for 30
Ny bartrier or guard that may be provided.

53 Marking of Controls

53.1 Each surface-unit control of

an appliance shall clearly identify the unit it controls. The identification

shall be by symbol or orientation, and shall not be by wording alone.

53.2 The identification mentioned

a) Visible and interpretable
the floor; and

in 53.1 shall be:

from a point 3 ft (914 mm) in front of the control and 5 ft (1.5 m) above

b) Located on a part that is not interchangeable by the user.

53.3 The control for each surface

unit shall be marked to indicate the off position by:
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a) The single word “Off” (“OFF”); or
b) An open circle (O) at least 1/8 inch (3 mm) in diameter; or

c¢) The symbol IEC 60417-5010.

Each surface unit shall also indicate the position for multiple heat levels from lowest to highest. When
numeric values are used, 0 may only be used to indicate the Off position. Graphic symbols may be used
provided color is not the primary indication.

53.4 The marking mentioned in 53.3 shall be visible and interpretable from a point 5 ft (1.5 m) above the
floor and:

a) For a range, no closer tg the appliance than its forward projection.

b) For a counter-mounted| cooking unit, no closer to the unit than the forward projection of the
counter when the unit is indtalled in accordance with the manufacturer's instructions.

PERFORMANCE
54 General
54.1 The cheesecloth mentioned in this standard is to be untreated cotton cloth.rufining 14 — 15 yd?/Ib
(26 — 28 m?/kg) and having what is known in the trade as a count of 32 by 28, that.is, for any square inch,
32 threads in one direction and 2§ threads in the other direction (for any square centimeter, 13 threads in
one direction and 11 threads in the other direction). Unless otherwise “specified, tests involving
cheesecloth are to be conducted in a closed draft-free room.

55 Leakage Current Test for Cord-Connected Appliances Rated120 V, 1.75 kW or Less

Bection 55 revised and relocated to(Section 55A

55A Leakage Current Test for Cord-Connected Appliances

55A.1 The leakage current of a|cord-connected appliance rated for a nominal voltage equal to or less
than 120 V supply when tested in accordance with 55A.3 — 55A.8 shall not be more than 0.75 mA.

Exception: For appliances employing sheathed heating elements, the leakage current may exceed the
limits specified above during heatlip and cooldown during a period not more than 5 min. However, at no
time shall the leakage current excéed 2.5 mA.

55A.2 The leakage current of an appliance rated for a nominal voltage greater than 120 V supply when
tested in accordance with 55A.3 — 55A.8 shall not be more than 3.5 mA.

Exception No. 1: For an abnormal condition where the appliance that upon loss of grounding dependably
disconnects all sources that can produce leakage current, the leakage current to ground shall not exceed
5 mA with the grounding conductor open and with the loss-of-grounding circuit disabled. The leakage
current between simultaneously accessible parts on the appliance shall not be more than 5 mA.

Exception No. 2: For an abnormal condition, such as described in 55A.8(a) and 55A.8(c)(3) that includes
loss of phase, the leakage current shall not be more than 5 mA.
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55A.3 Leakage current refers to all currents, including capacitively coupled currents, that may be
conveyed between exposed conductive surfaces of an appliance and ground or other exposed conductive
surfaces of an appliance.

55A.4 All exposed conductive surfaces are to be tested for leakage currents. The leakage currents from
these surfaces are to be measured to the grounded supply conductor individually as well as collectively
where simultaneously accessible and from one surface to another where simultaneously accessible. Parts
are evaluated as exposed surfaces unless guarded by an enclosure acceptable for protection against
electric shock as defined in 6.2.1 — 6.2.3.2. Surfaces are evaluated as simultaneously accessible when
they are readily contacted by one or both hands of a person at the same time. These measurements do
not apply to terminals operating at voltages that do not involve a risk of electric shock as described in 2.6.

55A.5 If a conductive surface ot
leakage current is to be measure
surface. If the surface is less than
metal foil is not to remain in place |

55A.6 An appliance employing w
calcium sulfate (CaSQ,) per liter of]

Exception: The composition of the
evaluation that the leakage current|

55A.7 The measurement circuit fi
instrument is defined in (a) — (d). T
same numerical value for a partig
need not have all the attributes of {

a) The meter is to have an
MF.

b) The meter is to indicate
voltage across the resistor ¢

c) Over a frequency rang
response (ratio of indicated
1500-Q resistor shunted b
measurement is to have an

d) Unless the meter is being

ner than metal is used for the enclosure or part of the enclosure, the
H using a metal foil with an area of 10 by 20 cm in contact with the
10 by 20 cm, the metal foil is to be the same size as the surface. The
bng enough to affect the temperature of the appliance.

ater or other liquid is to be tested with a hard water solution of 0.5 g of
distilled water (0.07 oz CaSO, per gal of distilled water).

water solution is not specified when it is determined by engineering
will not be affected.

br leakage current is to be as shown in Figure 55A.1. The measurement
ne meter that is actually used for a measurement need only indicate the
ular measurement as would the defined“instrument. The meter used
ne defined instrument.

input impedance of 1500 Q resijstive shunted by a capacitance of 0.15

.11 times the average of the full-wave rectified composite waveform of
r current through the resistor.

)
E

of 0 — 100 kHz,/ the measurement circuit is to have a frequency

to actual value-of current) that is equal to the ratio of impedance of a
y a 0.15 _gF capacitor to 1500 Q. At an indication of 0.75 mA, the
error of/not more than 5 percent at 60 Hz.

used-to measure leakage from one part of an appliance to another, the

meter is to be connected bg

tween an accessible part and the grounded supply conductor.
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Figure 55A.1
Leakage-current measurement circuits

Product intended for connection to a 120 V or 240 V power supply

PRODUCT METER

=

= INSULATING

—— TABLE

GROUNDED SUPPLY CONDUCTOR B

Product intended for connection to a 120-volt poyver supply, as illustrated above.

PRODUCT METER

% INSULATING
- TABLE

GROUNDED SUPPLY CONDUCTOR B

Product intended for connection to a 3-wire, groynded neutral power supply, as illustrated aboye:

PRODUCT METER

% INSULATING
—— TABLE

GROUNDED SUPPLY CONDUCTOR B
Product intended for connection to a 4-wire power supply, as illustrated above.

1c300v

Product intended for connection to a 120 V power supply.
A — Probe with shielded lead.
B — Separated and used as clip when measuring currents from one part of product to another.
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55A.8 A sample of the appliance is to be tested for leakage current starting with the as-received
condition with all its switches and thermostats closed, but with its grounding conductor open at the
attachment plug (open at receptacle — see Figure 55A.1). Appliances being evaluated per 55A.2 shall be
evaluated in the 4-wire configuration if the appliance installation is compatible with a 4-wire power supply.
The as-received condition is without prior energization except as may occur as part of the production-line
testing. The supply voltage shall be adjusted to the voltage specified in 56.4. The test sequence, with
reference to the measuring circuit (Figure 55A.1), is to be as follows:

a) With switch S1 open, the appliance is to be connected to the measuring circuit. Leakage current
is to be measured using both positions of switch S2, thermostats set for maximum heating and with
switching devices in all their operating positions.

For products described in 50A.1:

c¢) For products described in

1) Switch S1 is then
leakage current is to
operated at the max
operating positions.

2) After all operatin
result in the maximu
monitored until therr
value is to be reco
thermal stabilization
regulating thermoste
does cycle before th
are to be made wit
switching devices it
monitoring periods n

3) Switch S1 is then
both positions of sw
down.

1) Switch S1 is then
leakage current is
conditions until stab
less than 5 minutes
cycle such as bake

to be closed, energizing the appliance, and within a period of 5 s the
be measured using both positions of switch S2, and with the appliance
mum heat setting of thermostats and with switching devices in all theijr

g modes have been energized individually, all operating modes that

m energy usage condition shall be energized. Leakage cutrent is to be

hal stabilization under the maximum-heat conditions afid the maximum

ded. Both positions of switch S2 are to be used:\The equivalent of
is obtained as in the temperature test. If an adjustable temperature-
t does not cycle at the maximum heat settingit is to be adjusted until it
e final measurements at thermal stabilizatiop-are taken. Measurements
h each heating-element thermostat, if any, ‘open and closed and with
all their operating positions. Upon evidence of stabilizing readings,
hay be increased.

to be opened and monitoring of.a leakage current is to continue, using
itch S2, until the leakage, cufrent stabilizes or decreases during cool

55A.2:

to be closed, energizing the appliance, and within a period of 5 s the
to be measured, and with the appliance operated under no load
lized. Eagh-operating mode is subsequently energized for a period not
at the.maximum heat setting. An operating mode consists of an oven
pr broil or energizing an individual surface element. Ensure all heating

elements are exercis

ed during mode selection.

2) After all operating modes have been energized individually, all operating modes that
result in the maximum energy usage condition shall be energized. Leakage current is to be
monitored until thermal stabilization under the maximum energy usage conditions and the
maximum value is to be recorded. The equivalent of thermal stabilization is obtained as in
the temperature test. If an adjustable temperature-regulating thermostat does not cycle at
the maximum heat setting, it is to be adjusted until it does cycle before the final
measurements at thermal stabilization are taken. Measurements are to be made with each
heating-element thermostat, if any, open and closed and with switching devices in all their
operating positions. Upon evidence of stabilizing readings, monitoring periods may be
increased.

3) Switch S1 is then to be opened and monitoring of a leakage current is to continue, until
the leakage current stabilizes or decreases during cool down.
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56 Input Test

56.1 The power input to a range, a wall-mounted oven, a counter-mounted cooking unit, or a
combination thereof shall not be more than 110 percent of its marked rating under either of the conditions
described in 56.2.

56.2 The power input is to be measured with the appliance and all accessories at normal operating
temperature under full-load conditions, and while connected to a supply circuit as specified in 56.4. The
power input is also to be measured with the setting of the various heating elements adjusted to result in
the greatest unbalanced condition, taking into consideration all accessories. As an alternative method, the
power input to the individual heating elements and accessories may be measured and the total input
computed. See 80.2.

56.3 For the power-input test,
receptacle intended for such elem

Exception: Receptacles that are p
and in which it is not feasible to op

56.4 If the voltage rating of an a
V. If the voltage rating of an applia

appliance having a voltage rating ¢
voltage rating.

57 Test on Flasher Units

57.1 When tested as described i
— flasher — unit shall not open an o

Exception: A counter-mounted coq

oven and broiler heating elements are to be connected into each
bNnts.

rovided expressly for slightly changing the location of the heating-units,
erate additional elements, may be disregarded.

ppliance is within the range of 110 — 120 V, the test voltage is to be 120
nce is within the range of 220 — 240V, the test voltage-is to be 240 V. An
ther than in either of the ranges mentioned is to be fested at the marked

h 57.2, a counter-mounted cooking-unit incorporating a rapid initial-heat
rdinary — not time-delay — fuse.

king unit that is marked in.accordance with 84.1.3 need not comply with

the requirement if a time-delay fyse having the same rafing as, and used in lieu of, the ordinary fuse

described in 57.2 does not open d

57.2 For the test discussed in 5]
wire of the smallest size that can
conventional type comprising part
test and is to remain so energize
involved, the test is to be performg

iring the test.

/.1, the currentrating of the fuse is to be the same as the ampacity of

properly betused for the branch circuit to the appliance. Each unit of
of the assembly is to be energized at high heat for 30 min prior to the
d while(each flasher unit is turned on. If more than one flasher unit is
d withzall flasher units turned on simultaneously.

58 Grounding Continuity Test

58.1

The resistance between the grounding means provided on an appliance and a dead metal part such

as the oven lining or an element sheath shall not exceed 0.1 Q. The grounding means may be either the
neutral lead, the neutral terminal, the grounding lead, or the grounding terminal, depending on the rated
voltage of the appliance and on its means of power-supply connection.

58.2 With reference to 58.1, the resistance may be determined by any convenient method. If
unacceptable results are recorded, either a direct or alternating current of 30 A is to be passed from the
grounding terminal to the dead metal part, and the resulting drop in potential is to be measured between
the two points. The resistance in ohms is to be determined by dividing the drop in potential in volts by the
current in amperes passing between the two points.
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59 Temperature Test
59.1 General

59.1.1

temperature rises specified in Table 59.1.

Table 59.1

Maximum acceptable temperature rises

An appliance shall be tested as described in 59.2.1 — 59.5.3.5 and shall not reach a temperature
at any point high enough to cause a risk of fire, to damage any material used, or to exceed the

Materials

pnd components

°C

°F

1. Insulated wire or cord

2. At any point within an outlet box or wirin
3. At any point on the inside surfaces of a

4. At any point on a surface located directl
plane of the top surface of the base of the

5. Fiber employed as electrical insulation

6. Wood and other combustible material
7. Copper conductors and copper parts otl

8. Terminations of copper conductors®

9. Fuses

described in 59.5.1.1 - 59.5.3.4 ¢
11. At any point on the enclosure of an ele

12. Capacitors

13. Coil windings of an alternating-current

A. Class A insulation systems:©
Open motor
Totally enclosed motor
B. Class B insulation systems:®
Open motor
Totally enclosed motor
C. Class F insulation systems:©
Open motor
Totally enclosed motor
D. Class H insulation systems:©
Open motor
Totally enclosed motor
14. Class 105 insulation systems:
A. Coils of a Class 2 transformer:
Thermocouple method

Resistance method

h terminal compartment, including leads therein
torage drawer

above a storage drawer or directly above the
est enclosure, see Figure 59.5.

er than parts of an oven lampholder, bare or

insulated, without tinning, nickel coating, of silver plating, except as noted in item 82

10. At any point on the walls or cabinets mentioned in 59.4.2.1 — 59.4.5.2 or on the surfaces

Ctric-discharge-lamp ballast

motor 7 in (178 mm) or less in diameter, not

including a universal motor— thermocouplq or resistance method:

25°C (77°F) less than its
temperature rating

35
65
125

65

65
175

125

65
65

65

25°C (77°F) less

limit

63
17
225

17
17
315

225
117
17

17

than the marked

75 135
80 144
95 171
100 180
120 216
125 225
135 243
140 252
65 17
85 153

Table 59.1 Continued on Next Page
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Table 59.1 Continued

which would result in a risk of fire or elect
17. Sealing compound

18. At any point on those surfaces of a wa
compartment, expected to be contacted b

ic shock

ll-insert surface unit, having a wiring-terninal
y the conduit or cord. See 59.5.1.3.

40°C (104°F) less than the melting

35

Materials and components °C °F

B. Coils of a relay, a solenoid, and the like:®

Thermocouple method 65 117

Resistance method 85 153
C. Coils of an electric-discharge-lamp ballast®

Thermocouple method 65 117

Resistance method 80 144
D. Coils of a power transformer, resistance method 70 126

15. Class 130 insulation systems

A. Coils of a relay, a solenoid, anfl the like®

Thermocouple method 85 153

Resistance method 105 189
B. Coils of an electric-discharge-famp ballast®

Thermocouple method 85 153

Resistance method 95 171
C. Coils of a power transformer, fesistance method 95 171
D. Coils of a Class 2 transformer

Thermocouple method 85 153

Resistance method 95 171

16. Phenolic composition employed as elgctrical insulation or as a part the deterioration of 125¢ 225¢

point

63

@ No limit if conductor or part is tinned, nic

® No limit if both conductor and terminatio
plated.

¢ At a point on the surface of a coil where
by a thermocouple is able to be more thar

kel-coated, or silver-plated.

the maximum risesspeeified by the following amount:

Additional Temperature Rise

h — terminal screw, wire connector, or similar part — are tinned, nickel-coated, or silver

he temperature is affected’by an external source of heat, the temperature rise measured

resistance properties acceptable for the h

Iterm °C (°F)

13, subittm Aand C 5 (9)
18;\sUbitem B and D 10 (18)
T2, Subftem Band C 5 277
15, subitem A 20 (36)
15, subitem B 10 (18)

igher temperature.

provided that the temperature rise of the coil as measured by the resistance method is not more than that specified in the table.

9 The limitation of phenolic composition does not apply to a compound that has been investigated and found to have heat-

¢ During grill operation as specified in 59.3.7.1 — 59.3.7.3, the maximum acceptable temperature rise is 95°C (171°F) on walls and
surfaces visible after installation of the appliance. This 95°C rise does not apply when a grill is operated as described in 59.3.7.4
using the manufacturer's recommended clearances.

59.1.2 The ambient temperature of a solid-state control is to be measured by thermocouples on the
appliance corrected to a 25°C room ambient whenever temperature measurements are required in this
standard. The thermocouples are to be located away from the control so as not to be influenced by control

heating, but close enough to accurately reflect the maximum control ambient temperature (T ay )-
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59.1.3 To determine the control use ambient temperature (T,) for the test procedure in the Demonstrated
Test Method requirements of the Standard for Safety-Related Solid-State Controls for Household Electric
Ranges, UL 858A, either the maximum control ambient temperature (T,,,,) recorded in accordance with
59.1.2 may be used, or the following alternative method may be used. The Temperature Test, Section 59,
is to be conducted on the appliance with the alcove walls removed and the appliance operating with:

a) Only one surface element heating a pan of water or the stove plate as applicable, or

b) The oven in any normal operating mode.

The option chosen is to be the one that results in the greatest control ambient temperature. The elements
and/or the oven are to be controlled as specified in 59.3.2.1 — 59.3.3.1 for this test. The control use
ambient temperature (T,) used for the-DemeonsiratedTest-Method-is-the-average-of-this-temperature-and

the maximum control ambient temperature recorded during the normal temperature test.
59.2 Temperature measuring equipment

59.2.1 Ordinarily, coil or winding temperatures are to be measured by thermocouples, except’that
temperatures are to be measured ljy the resistance method if:

a) The coil is inaccessible for mounting thermocouples — for example, a coil immersed in sealing
compound; or

b) The coil wrap includes thermal insulation, or more than two layers [1/323in. (0.8 mm) maximum]
of cotton, paper, rayon, or the like, the wrap is to be lifted and a thermocouple is to be mounted on
the integral insulation of th¢ conductor beneath the wrap if this is passible without damage to the
coil or its terminal assembly

59.2.2 For a thermocouple-measpred temperature of a coil of an alternating-current motor, other than a
universal motor, having a diametef of 7 in (178 mm) or less, thexthermocouple is to be mounted on the
integrally applied insulation of the donductor.

59.2.3 In using the resistance method, the windings are to be at room temperature at the start of the test.
The temperature rise of a winding is to be calculated from-the formula:

R
At = S0+ 1)~ (k+ 1)

In which:

At is the temperature rise in °C;

R is resistance of the coil at the end of the test in ohms;

r is resistance of the coil at the beginning of the test in ohms;
t, is room temperature at the beginning of the test in °C;

t, is room temperature at the end of the test in °C; and

k is 234.5 for copper, 225.0 for electrical conductor grade (EC) aluminum. Values of the constant k
for other grades must be determined.

59.2.4 Except as noted in 59.2.1 and 59.2.5, temperatures are to be measured by thermocouples
consisting of wires not larger than 24 AWG, and a temperature is considered to be constant when three



https://ulnorm.com/api/?name=UL 858 2023.pdf

AUGUST 2, 2023 UL 858 87

successive readings taken at intervals of 10 percent of the previous elapsed duration of the test, but not
less than 5-min intervals, indicate no change.

59.2.5 For the Fire and Explosion Tests in Sections 100 — 109, the ambient air temperature is to be
measured by a not larger than 20 AWG, unweighted Type J iron-constantan or Type K chromel-alumel
thermocouple located as specified in 59.3.1.3.

59.2.6 When thermocouples are used in the determination of temperatures in connection with the
heating of electrical devices, it is common practice to employ thermocouples consisting of 30 AWG iron
and constantan wires and a potentiometer type of indicating instrument; and such equipment is to be used
whenever referee temperature measurements by thermocouples are necessary.

59.2.7 Thermocouples are to be[mounted on the walls of the test booth, on the cabinet, and on the other
surrounding structural members. See Figure 59.1 for method of mounting thermocouples.

Figure 59.1

Method of mounting thermocouple

THERMOCOUPLE JUNCTION TOUCHING
PLANE OF TESJ SURFACE

ONE THICKNESS OF CRIMPED
PAPER MASKING TAPE

WOODEN BLOCK
4"x4"y 3 /8"

/
STAPLE

(100x100x10mm)
SB0682

59.2.8 If the magnetic field of an induction heating appliance unduly influences the results, the
temperatures can be measured using non-iron type thermocouple or using platinum resistances with
twisted connecting wires or any equivalent means.


https://ulnorm.com/api/?name=UL 858 2023.pdf

88

UL 858 AUGUST 2, 2023

59.3 Procedure

59.3.1 General

59.3.1.1

All values for temperature rise in Table 59.1 are based on an ambient temperature of 25°C

(77°F); however, tests may be conducted at any ambient temperature within the range of 10 — 40°C (50 —

104°F).

59.3.1.2 Temperatures on surfaces:

a) Inside a storage drawer;

b) Located directly above a

c) Directly above the plane

are to be measured by thermocol
question.

Storage drawer, or

bf the top surface of the base of the test enclosure; see Figure 59.5,

ples securely taped, cemented, brazed, or soldered to the surfacein

59.3.1.3 Unless otherwise indicated, when reference is made to an oven temperature, the temperature is

to be measured at the center of th
and back, and midway between th
and the oven wall if only one elem
unweighted thermocouple. If conv
shield the thermocouple.

59.3.1.4 The appliance is to be o
provided, this includes operation a
indicated in these requirements, ofj

59.3.1.5 Normal operating condit
accordance with 59.3.2.1 — 5§9.5.3.

b oven — that is, midway between the sides, midway between the front
e bake and broil elements if both are provided or between an element
ent is provided. The temperature measurement.is‘to be made with an
bction air currents cause erratic readings, a baffle is to be provided to

perated under each condition of normaliservice; if a multispeed motor is
high and low speed and at one intefmediate speed. Unless otherwise
eration is to be continued until temperatures have become constant.

ons are considered to be represented when an appliance is operated in
b while connected to a supply circuit as specified in 56.4.

59.3.1.6 Unless otherwise indicated, the appliance/is\to be installed as specified in 59.4.1.1 — 59.5.3.5.

59.3.1.7 If a heat-deflection shig
compliance with the requirements
interlocked or constructed so that it

Id is removable without the use of tools and is required to maintain
in 59.1.3¢that portion of the appliance requiring the shield shall be
cannot'be operated without the shield installed as intended.

59.3.2 Surface units, including

59.3.2.1

nduction cooktops

A stove plate is to be placed on one surface unit if there are not more than four surface units,

and on each of two units if there are more than four surface units. Each remaining surface unit is to be
covered with a pan of water. The unit or units to be covered with a plate is to be in accordance with the

following order of precedence:
a) Front unit, if any.

b) Units having highest watt

age rating.

¢) Units farthest from the wall of the test booth.

d) Units having largest diameter.
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59.3.2.2 With reference to 59.3.2.1, the front of a counter-mounted surface assembly is considered to be
the long side adjacent to the highest-wattage unit unless the manufacturer's installation instructions or
some other feature positively indicates otherwise.

59.3.2.3 The stove plates mentioned in 59.3.2.1 and 59.3.2.9 are to be circular cast-iron or steel plates.
The plate used with a 6-inch (152-mm) or smaller surface unit is to be 7-1/2 inches (190 mm) in diameter
and is to weigh approximately 3 Ib (1.4 kg); and the plate used with a surface unit larger than 6 inches is to
be 10-1/2 inches (267 mm) in diameter and is to weight approximately 7 Ib (3.2 kg). The plates are to be
flat on one side but may be ribbed on the other side to reduce the likelihood or warping. The plates are to
be kept free from rust and other foreign material by the use of steel wool or a wire brush as may be

necessary.

Exception No. 1: If the construc
specified in §9.3.2.5 due to interfe
the stove plate is to be reduced to

Exception No. 2: If the constructi
similar non-circular surface unit ¢
described in 59.3.2.4, a non-circy
same approximate shape as the a
is to have major and minor axes th
portion of the surface unit.

fion of the appliance is such that a stove plate cannot be located as
rence with one or more of the pans specified in 59.3.2.1, the diameter of
fthe largest diameter possible without contacting any of the pans.

DN is such that the specified circular stove plate covering an elliptical or
annot be made to cover the entire active part of the surface unit as
lar stove plate shall be used. A non-circular stove plate is to’have the
ctive portion of the surface unit and, except as noted in Exception No. 1,
at are 2 in (60 mm) greater than the major and minoraxes of the active

59.3.2.4 Each stove plate is to e placed such that it completely covers the active area of the surface

unit. If centering the stove plate o
cooktop, or if interference with trim
unit or cooking surface, the posit
without overlapping the edge of th
as close to the center of the surfac

59.3.2.5 The pans mentioned in
bottom plane surface of the pan
surface unit on which the pan is ug
Other than as noted in 59.3.2.6, th

Exception: A pan covering an ellip|
shape as the active portion of the
minor axes that are within minus (
of the active portion of the surface

ver the surface unit results in the stove plate overlapping an edge of a
, knobs, or the like would not allow a stove-plate to lie flat on the surface
on of the stove plate is to be adjusted'so that the stove plate lies flat
e cooktop. In any case, the center_ofthe stove plate is to be positioned
e unit as possible.

59.3.2.1 are to have approximately vertical sides. The diameter of the
is to be no less than the/maximum diameter of the active part of the
ed, and is to be not more than 1 in (25.4 mm) larger than that diameter.
B pans are to be of-aluminum.

fical or similatnon-circular surface unit is to have the same approximate
surface.unit: The bottom plane surface of the pan is to have major and

and plus’'1 in (minus 0 and plus 25.4 mm) of the major and minor axes
unit,

59.3.2.6 If the design of an appl

iance requires that pans of a material other than aluminum be used to

reduce the likelihood of overheating of the surface unit and the appliance is marked in accordance with
84.2.3, such pans are to be used during the test. However, an additional test is to be conducted to
demonstrate that the use of aluminum pans will not create a risk of fire.

59.3.2.7 A well cooker is to contain water during the test.

59.3.2.8 All surface and well units are to be operated as indicated in 59.3.2.9 and 59.3.2.10.

59.3.2.9 The control for each surface unit covered with a stove plate is to be adjusted to result in a
temperature of 246°C (475°F) at the center of the top surface of the stove plate. An automatic or cycling
type — intermittent input — control is to be set so that the average temperature at the center of the top
surface of the stove plate will be 246°C. If a control having a definite number of settings cannot be set to
result in this temperature, the surface unit is to be connected to an external power supply having means
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for varying its output voltage; and the voltage is to be set so that temperature at the center of the top
surface of the stove plate is 246°C.

Exception: If setting the surface unit control in the position that provides maximum heat results in a
temperature less than 246°C at the center of the top surface of the stove plate, or if the control has only
one setting, the test is to be conducted with the control set in this position.

59.3.2.10 The control for each surface unit not covered with a stove plate, and for each well cooker, is to
be set as follows for the test:

a) A control having only one on setting is to be set in that position.
b) A control having a definitrmbmmmwmmﬁmﬁﬂm*haﬁhemv—
input of the unit is not less tihan:

1) Fifty percent of the rated power input for a unit rated 1200 W or less; and

2) Four hundred + w6 watts for any other unit — w equals the wattage rating of the unit;

¢) A control, as mentioned ip (b), of an automatic or cycling type — intermittent input — is te_be set so
that the average power inpyt of the unit is not less than that specified in (b).

59.3.3 Ovens

59.3.3.1 The interior of an oven s to be maintained at an average temperaturé.of 246°C (475°F), or at
the temperature resulting from the maximum setting of the thermostat, whichever is lower.

59.3.4 Rotating spits

59.3.4.1 An oven having a rotating spit is also to be tested as follows. The instructions provided with the
appliance by the manufacturer are fo be followed with reference-to:

a) Which element, upper orflower, is to be energized;
b) The thermostat setting — pee 84.2.2; and

¢) The position of the oven dloor, closed or.ajar.

The spit is to be loaded with a 10tHb (4.5%kg) weight as illustrated in Figure 59.2. With the surface units
operating in accordance with 59.3.2.8.—59.3.2.10, the oven is to be operated until constant temperatures
are obtained.

Exception: Operation may be terminated at the end of 1-1/2 h if the oven is obviously intended only for
short-time cooking operations as indicated by small size or other factors.
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Figure 59.2

Load for rotating spit
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3/4 19.0
3-3/8 85.7

4 102.0

59.3.4.2 With reference to 59.3/4.1, in the absence of instructions or marking for setting of the oven
control, the test is to be conducted with the control at maximum setting. If marked in accordance with
84.2.2, the test is to be conducted jwith the control at-that setting.

59.3.4.3 A rotating spit that is infended to betused with a grill element is to be operated in accordance
with 59.3.7.1 and 59.3.7.3.

59.3.5 Griddles

59.3.5.1 A griddle is to be operated:

a) With the control switch set to give a temperature nearest to, but not less than 246°C (475°F) at
the center of the griddle plate; or

b) At the temperature resulting from the maximum setting of the control, whichever is lower.
59.3.6 Deep-fat fryers

59.3.6.1 A deep-fat fryer is to be operated continuously with the regulating thermostat set at the
maximum heat position and while filled with previously unused vegetable oil to the height recommended
by the manufacturer. A limiting control, if provided, is not to function during this test, except for an initial
overshoot that occurs when the test is started from room temperature. Temperatures need not be
measured on the oil. See 59.3.6.2.
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59.3.6.2 Following the test described in 59.3.6.1, the regulating thermostat is to be short-circuited.
Starting at room temperature, the fryer is to be operated continuously until the oil temperature:

a) Has stabilized;
b) Has peaked if a manually reset limit thermostat is provided; or

c) Peaks have become constant if an automatically reset temperature control is provided.

The temperature is to be measured at the approximate center of the oil pool, 1 in (25.4 mm) below the
surface, and shall not exceed 246°C (475°F).

Exception: The temperature of thereh
de-energizes the fryer heating elefnents before the o:I temperature exceeds 246°C and any temperature
overshoot does not result in ignitiof of the oil.

59.3.7 Grills

59.3.7.1 The appliance is to be
thermostat or other temperature-c
temperatures.

bperated under conditions representing normal service. An.adjustable
pntrol device for the grill, if provided, is to be set to produc¢e maximum

59.3.7.2 When a grill is not operated in conjunction with a rotating spit, the appliance is to be operated

with the grill de-energized until co
appliance operation continued for 1

59.3.7.3 When a grill is operated
the grill and spit energized togethe

stant temperatures are attained. The grill is thén to be energized and
h.

in conjunction with a rotating spit, the-appliance is to be operated with
I until constant temperatures are attained. During this test, the spit is to

be loaded with a 10-Ib (4.5-kg) weight as illustrated in Figure 59.2.

59.3.7.4 If the temperature rise @
65°C (117°F), but does not exceed

n walls and surfaces visible-after installation of the appliance exceeds
95°C (171°F), during operation as specified in 59.3.7.1 — 59.3.7.3, the

appliance shall be:

a) Provided with installati
surfaces in order that the te

bn instructionsindicating minimum required clearances to adjacent
Mmperature rise on the subject surfaces does not exceed 65°C;
b) Marked in accordance with 83.10;and

c) Operated as specified in
test enclosure in accordanc

59:3.7.1 — 59.3.7.3 with the appliance installed with clearances to the
p with 59.3.7.4 (a) and (b).

59.3.8 Accessories

59.3.8.1 If one or more specific plug-in accessories, such as a griddle, is intended for use with an
appliance, consideration is to be given to the test setup in order that the most adverse conditions of normal
operation will be represented.

59.3.8.2 Temperatures are to be observed throughout the test, and the test is to be continued until
constant temperatures are attained.
59.3.9 Induction Woks

59.3.9.1 A wok filled to its maximum capacity by a mixture of rice and water in accordance with the
manufacturer’s instructions, and is to be operated for two complete cycles of rice cooking. The cycle is
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considered as having ended when the thermostatic control automatically switches to the “low” or “off’
position. The second cycle is to begin immediately after completion of the first cycle, as the control allows.
The temperatures are to be measured throughout the two cycles, and also when the wok has
subsequently operated on low heat until temperatures having become stabilized.

59.3.9.2 A wok shall have an equivalent sphere diameter that does not differ from the sphere diameter of
the induction wok cavity by more than 0/-1 %. This wok may be supplied by the manufacturer. The vessel
shall be made of low carbon steel having a maximum carbon content of 0.08% with a thickness of 2 mm
+/- 0.5 mm. The height of the wok shall not be less than twice the depth of the induction wok cavity or as

recommended in the manufacturer’s instructions.

59.4 Test enclosures

59.4.1 General

59.4.1.1 The panels for the test

thickness of 3/8-in plywood or oth
enclosures are to be painted dull b

59.4.2 Ranges

59.4.2.1 The walls of the enclos
cabinets, and are to project not le
firmly assembled with 90 degree a
are to be located as near the sig
sliding fit. The side walls are then
enclosure and the front edges of tf

59.4.2.2 The simulated building
of the enclosure.

59.4.2.3 The base cabinet is to
depth as the cook top of the rang
junction of the door and the body @

59.4.2.4 The top cabinet is to be
booth, and 13 in (330 mm) deef
provided, in which case the cabing

enclosures described in 59.4.2.1 — 59.5.3.5 are to consist of a single
er material of equivalent thermal conductivity. The inside surfacé/of’the
lack.

ire in which a range is tested are to extend at least/to the top of the top
bs than 12 inches (305 mm) in front of the range.~The enclosure is to be
ngles between the back and the side walls. The'end panels of the range
e walls of the enclosure as the end panel‘construction will permit— a
to be adjusted at the front until contact\is established between the test
e range at its widest point. See Figure 59.3.

Cabinets are to be constructed 6f-the same type of material as the walls

e 6 +1/4 in (146 — 159, mm) wide, 36 in (914 mm) high, and the same
e, except that it istto extend not less than 1 in (25.4 mm) beyond the
f the oven.

12 in (305)mm) high, a width sufficient to extend to the side walls of the
, except'that it may be of lesser depth if an integral cabinet stop is
t is totbe of sufficient depth to extend to the stop.

59.4.2.5 The bottom cabinet for
and a width sufficient to support th

59.4.3 Counter-level ranges

59.4.3.1

d Tange not flfoorsupported is 1o be thesame depthras theside tabinets
e range and necessary cabinets and walls.

A counter-level range, with or without a warming tray located on the top of the back guard, is to

be installed close against vertical walls at the back and at both sides, and a top cabinet is to be installed 30

in (762 mm) above the top of the ¢
59.4.4 Eye-level ranges

59.4.4.1 Except as noted in 59.4

ooking platform. See dimension A in Figure 59.3.

4.3 -59.4.4.5, an eye-level range, with either one or two ovens, is to be

installed close against a vertical back wall, and a top cabinet is to be installed above the upper oven. A
vertical wall, an upper end cabinet, and a base cabinet are to be installed at the end of the range opposite
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the hinged end of the door. The end of the range on which the hinges are located is to be installed close
against a vertical wall. See Figure 59.4.

Figure 59.3

Test enclosure for counter-level range
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Figure 59.4

Test enclosure for eye-level range
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. Oven and top control panel
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59.4.4.2 If the wall reduces the likelihood of opening of the door to a position that will permit removal of
an oven rack, an upper end cabinet and a base cabinet, both wide enough to permit opening of the door as
required, are to be installed.

59.4.4.3 If a control panel is provided opposite to the hinged end, the upper end cabinet and base
cabinet are to be omitted.

59.4.4.4 If a lower oven or storage area is not provided to permit floor mounting, the range is to be
installed on a bottom cabinet or over any specific appliance with which the range is intended to be used.
See 82.11.

59.4.4.5 The upper end cabinet installed opposite the hinged end of the door is to be 6 +1/4 in (152 +6.4

mm) wide, the same depth as the gabinet above the oven, and the same height as the upper oven.

59.4.4.6 The upper end cabinet ipstalled to provide clearance at the hinged end of the door is to be the
same depth as the cabinet above the oven; the same height as the upper oven; and with the base cabinet,
a width sufficient to allow the oven [door to be opened. If the width is 3/8 in (9.5 mm), solid plywood i§'to’be
used.

59.4.5 Combination ranges

59.4.5.1 A combination range is {o be installed close against a vertical wall or with‘aot more than a 6 in
(152 mm) air space to a vertical wall at the end where electrical units are located. The spacings at the flue
or vent and at the end of the range where solid fuel is burned are to be in accordance with Table 59.2.

Table 59.2
Minimum spagings at nonelectrical end of combination range

Spacing to wall from nonelectrical-end Spacing from flue or vent,
of range,
Type of range in (mm) in (mm)
Solid fuel, fire pot without fire-clay lining 36 (914) 18 (457)
Solid fuel, fire pot with fire-clay lining 24 (610) 18 (457)

59.4.5.2 During the test of a combination‘coal and electric range, there is to be a uniform coal fire or
equivalent heating in the fire pot that will\produce a temperature of 400°C (752°F) at the center of the
cooking top over the fire. Temperagures on a wall or walls adjacent to the coal end of the range are not to
be investigated as a part of this tesj.

59.5 Wall-mounted ovens and counter-mounted cooking units
59.5.1 General

59.5.1.1 Wall and counter-mounted cooking equipment is to be tested with zero spacings to all
combustible surface in accordance with the conditions described in 59.5.1.2 — 59.5.3.5.

59.5.1.2 Thermocouples are to be located 6 in (152 mm) apart in lines and columns spaced 6 in from one
another on those surfaces of a cord-connected, wall-mounted oven, or a counter-mounted cooking unit
considered likely to be contacted by the cord upon installation.

59.5.1.3 If a wiring-terminal compartment is provided on a wall-insert oven or a counter-insert surface
unit, it is anticipated that either cord or flexible conduit will be used for connection to the source of supply.
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Accordingly, temperatures are to be measured as described in 59.5.1.2 on those surfaces of the oven or
surface unit considered likely to be contacted by the conduit or cord. The maximum acceptable
temperature rise on such surfaces of the oven or surface unit during the test is 35°C (63°F).

59.5.1.4 With reference to 59.5.1.2 and 59.5.1.3, a thermocouple is to be in intimate contact with the
surface of the material the temperature of which is being measured. In most cases, adequate thermal
contact will result from taping or cementing the thermocouple in place; but where a metal surface is
involved — particularly where it is in contact with combustible material- brazing or soldering the

thermocouple to the metal may be

59.5.2 Wall-mounted ovens

necessary.

59.5.2.1 A wall-mounted oven is
on a bench or table. The test en
sides, back, and top will provide a
trim around the oven door is to
spacing between the trim and the
set in place for the test, unless it
readily from the trim.

59.5.2.2 The base for supporting
to be constructed of wooden boarg
slats are wooden boards, and are
bottom of the oven. The stops of t

to be supported on a base as described in 59.5.2.2. The base is to rest
closure as described in 59.5.2.3 is to be firmly assembled so that the
5 close a fit as the construction of the oven will permit — a sliding fit. The
be mounted in the intended manner. A gasket intended to provide)a
wall in which the oven is mounted is to be removed before the oven is
s secured for shipment from the factory so that it cannot be.separated

the oven is to be as illustrated in Figure 59.5. The sides of the base are
s of such length as to be flush with the side, front, and’back panels. The
to be mounted in such position as to line up with.the feet or skids on the
he slats and the thermocouple side of the thermocouple block are to be

in the horizontal plane of the top slirface of the base. See Figure 59.1.

THERMOCOUPLE
BLOCK

<>

Figure 59.5

Base for wall-mounted oven.test
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59.5.2.3 The panels for enclosing the oven are to be as illustrated in Figure 59.6. The dimensions of the
panels are to be as determined by the overall outer dimensions of the oven, in accordance with 59.5.2.1.
The opening in the front panel is to be no larger than necessary to permit the oven to be inserted. The
width of the top member of the front panel is to be 12 in (305 mm), and the width of the other members is
to be 6 in (152 mm). The front side-wall panels are to be no less than 12 in wide and are to extend the full
height of the overall front panel and are to be located as close as possible to the trim of the oven; except
that, if the oven door covers the trim, the front side-wall panels are to be located 1/4 in (6.4 mm) from the
edge of the door.

Figure 59.6

Enclosure panels for wall-mounted oven test
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59.5.2.4 An oven with a door tha{ is<hinged on the side is to be tested with only one front side-wall panel
located at the hinged side of the door.

59.5.2.5 An oven with a door that is hinged at the bottom is first to be tested with both front side-wall
panels in place. If temperatures exceeding those specified in Table 59.1 are recorded, the test may be
repeated with one front side-wall panel in place followed, if necessary, by a test with the other panel in
place. The temperatures shall not exceed those specified in Table 59.1 in at least one of the tests.

59.5.2.6 If the manufacturer wishes an oven to be investigated for operation installed adjacent to an
identical oven — side by side — or one above the other, the setup for the test is to be as follows. Each of the
two ovens is to be enclosed in the manner described in 59.5.2.1 — 59.5.2.5, except as noted in this
paragraph, and the front of each oven is to be in the same vertical plane as that of the other. For operation
side by side, the two assemblies are to rest on a common horizontal surface, and for operation one above
the other, one assembly is to be set on top of the other. In either case, the separation between the two
assemblies is to be no larger than that necessary to accommodate the trims, except that the separation
may be larger than the trims will permit if the oven is marked in accordance with 82.12. If the minimum
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separation is employed for ovens mounted one above the other, the height of the base — see 59.5.2.2 — for
mounting the uppermost oven may be increased from the specified value if necessary to accommodate
the trim. If the minimum separation is employed for ovens mounted side by side, the width of each of the
two adjacent front panels may be less than the 6-in (152-mm) value specified in 59.5.2.3, as may be
necessary to bring the two trims into contact with each other. After the assemblies have been mounted as
described above, any open space at the top, back, or sides is to be closed with plywood.

59.5.2.7 The block on which the thermocouple is mounted and the method of securing the thermocouple,

are to be as illustrated in Figure 59.1.

59.5.3 Counter-mounted cooking units

59.5.3.1 A counter-mounted coq
which the unit is to be supported ig
brought as close to the sides of th
surface are to be placed as close
If a unit is to be installed adjacent
their construction will permit. The
the bottom of the unit at the hottes|
mm) above the horizontal cooking

Exception: If in an intended inst,
mounted cooking unit is less than
shall be maintained as specified b}
is to be oriented so that a minim
elements as permitted by the trim
instructions shall indicate the mini

king unit is to be mounted as illustrated in Figure 59.7. The base on
to rest on a bench or a table. The sides of the supporting base are to be
b cooking unit as its construction permits. The panels above the cooking
o the elements as permitted by the trim with which the unit is equippéd.
to another unit, they are to be mounted for the test as close together as
block on which the thermocouple is mounted is to be supported against
| area. A top cabinet as described in 59.4.2.4 is to be installed.30 in (762
surface.

bilation configuration, the width (left-to-right dimension) of a counter-
16 in, the distance between the side walls above the cooking surface
the manufacturer and shall be no more than 16-in (406.4 mm). The unit
Um of two walls above the cooking surfaceare placed as close to the
The unit shall be marked in accordance*with 83.11 and the installation
num required clearances to adjacent stirfaces.
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Figure 59.7

Test enclosure for counter-mounted cooking unit
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59.5.3.2 The base mentioned in 59.5.3.1 is to be constructed as illustrated in Figure 59.8. The sides of
the base are to be boards 3/4 in (19.1 mm) thick, and are to have such length as is necessary to enclose
the unit in accordance with 59.5.3.1. The width of the boards — the height of the base — is to be equal to the
depth of the enclosure of the counter-mounted cooking unit plus 2 in (51 mm). If the manufacturer's
instructions require that ventilating accessories accompanying the range be installed for additional
ventilation, the additional ventilation is to be provided in the base of the test enclosure. The top panel is to
be of nominal 3/8-in (9.5-mm) plywood, and the opening in this panel is not to be larger than is necessary
to permit insertion of the unit with the trim as tight against the top panel as configuration will permit. The
size of the top panel is to be in accordance with the position of the above-surface panel.

Figure 59.8

Enclospure for counter-mounted cooking unit test
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59.5.3.3 The simulated side and back walls illustrated in Figure 59.7 are to extend at least to the front

edge of the cooking surface and are to be mounted as close to the units as the trim will permit.

59.5.3.4 If two counter-mounted cooking units are to be tested for installation adjacent to each other,
they are to be mounted as illustrated in Figure 59.9. The units are to be placed as close together as the
trim will permit. The stringers are to be of 3/8-in (9.5-mm) nominal plywood, and one or both stringers is to
be omitted if space is inadequate.

Exception: The spacing between units may be larger than the trim will permit if the unit is marked in
accordance with 82.16.
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Figure 59.9

Method of mounting two counter-mounted cooking units
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59.5.3.5 A counter-mounted cool
to be tested while assembled in thg

59.6 Small metal object heatind

59.6.1 Induction cooktop surfac
operated when a vessel is placed
with the controls adjusted to their
approximately 4 in (100 mm) x %
cooking zone, tested one at a time.

NS

STRINGERS

ing unit intended for installation*directly above a wall-mounted oven is
t manner. See 83.6.

test — induction cooktop surface units

b units shall be jconstructed so that the induction coil can only be
pn the cooking zone. The appliance shall be operated at rated voltage
highest_setting. An iron bar, 5/64 in (2 mm) thick having dimensions
in (20~mm), is to be placed in the most unfavorable position on each
The temperature rise of the bar shall not exceed 35 °C (95 °F).

59.7 Thermal aging

59.7.1 General

59.7.1.1 A polymeric material shall be resistant to thermal degradation at the maximum temperature to
which it is exposed during normal use of the appliance.

59.7.2 Thermal aging test

59.7.2.1 Three specimens of a polymeric part shall be tested as specified in 59.7.2.2. As a result of the

test, a part shall comply with the fol

lowing:

a) Spacings shall not be reduced to less than those specified in Table 26.1,
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b) Current-carrying parts or internal wiring shall not be exposed, as determined in accordance with
Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Moving Parts, Section 6.2 and
Internal Wiring, Section 10,

c) A condition shall not be produced that could increase the risk of fire, electric shock, or injury to
persons (see 6.2), and

d) A part exposed to liquids shall not crack or leak.

59.7.2.2 The specimens shall be placed in an air-circulating oven for 1,000 h at the temperature
specified in Table 59.3. The parts shall be removed from the oven, cooled to room temperature, and
examined to determine compliance with the requirements in 59.7.2.1.

Table 59.3
[emperatures for oven conditioning
Maximum operating temperature of Oven temperature,
polymeric enclosure part, °C °C °F
>50<75 85 (185)
>75<85 95 (203)
>85<95 105 (221)

59.7.2.3 A polymeric part shall be considered to comply with the requirements‘in 59.7.1.1 if the material
has a temperature index, based on historical data or a long-term thermal aging program that indicates its
acceptability for use at the temperature involved.

59.7.2.4 A polymeric part shall be considered to comply with_the requirements in 59.7.1.1 if the
maximum temperature to which the material is exposed during“normal use of the appliance does not
exceed 50°C (122 °F).

60 Flare-Up Test

60.1 A grill provided as part of ar] appliance shall:=comply with the requirements in 60.2 if;
a) The heat source is below the cooking:surface; and

b) The average temperature at:any point of the heat source exceeds 260°C (500°F) or the
maximum temperature at any-point of the heat source exceeds 300°C (572°F).

In addition, the grill shall comply with the requirements in 18.5. See 60.5.

60.2 There shall be no glowing or flaming of combustible material, either wood or cheesecloth, in
proximity to the appliance as installed when the appliance is operated under the conditions described in
60.3 — 60.5. In addition, there shall be no visible damage to the insulation of wire or components.

60.3 The appliance is to be installed as described in 59.4.1.1 — 59.5.3.5, as applicable, and the surfaces
of the test enclosure above, to each side of, and behind the appliance are to be covered with two layers of
cheesecloth secured as tightly as practicable to the enclosure surface. The cheesecloth on the side and
back walls of the test enclosure is to extend below the horizontal top cooking surface of the appliance. The
cheesecloth is to be as described in 54.1.

60.4 After the appliance has been subjected to maximum normal heating for 10 min, the cooking surface
above the active heating element area is to be covered uniformly with 3-in (76.2-mm) diameter, 1-in (25.4-
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mm) thick patties of ground beef. The adjacent edges of the patties are to be touching as the cooking
begins. The ground beef is to consist of a mixture of 50 percent each by weight of lean beef and suet that
have been ground together twice. For this test, lean beef is considered to be beef with all fat cut away from
the edges and from the interior of the cut. The patties are to be broiled on one side until they appear to be
half-cooked and then turned over once. The patties are then to be cooked until substantially all fat has
been rendered. Melted fat is to be allowed to accumulate in the normal manner except that any
instructions for adding water or similar material to the fat receptacle are to be disregarded.

60.5 For a range with an integral cooling or exhaust system, the test described in 60.2 — 60.4 is to be

conducted:

a) With the cooling or exhaust system both on and off, if the grill can be operated with or without the

air system or if the absence

b) With the cooling or exh
operating and the absence

60A Abnormal Operation — Coi

60A.1 Each surface unit provide
rating of 350 W or greater. WheneV

) H n Lol ) il
UT'uaic dil stucalll WUUIU TIUL VT dappdiTlit U UI1S Usct, Ul

pust system on, if the grill can be operated only with the air system
pf the air stream would be apparent to the user.

and Induction Surface Unit Cooking Oil Ignition Test

d as part of an appliance shall comply with 60A.3 if it has a nominal
er a surface unit is equipped with user-selectable multiple heating zone

configurations, each zone configuration shall be tested separately.

60A.1.1 The surface unit shall be
a) 30 minutes for coil surfag

b) 15 minutes for induction

60A.2 When an appliance is equ
control system) and wattage, only
subjected unit should be that nearg

60A.3 A surface unit shall not ca
or alternatively meet the temperatu

Exception: This requirement does fot apply to non-circular induction surface units:

allowed to operate for:
e units.

burface units.

ipped with multiple surface units of equivalent construction (including
pne of those units need-be subjected to this test. When applicable, the
st the front of theappliance.

use ignition.of\cooking oil when tested as described in 60A.4 — 60A.12
re requirements of 60A.13.

60A.4 The appliance shall be tes]ed at yoltage specified in 56.4.

| 60A5 Deleted
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Figure 60A.1
Pan dimensions

(bottom curvature exaggerated for clarity)
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Table 60A.1
Reference tast iron test pan dimensions and oil amounts
Heating Reference Reference Reference
Element Size Bottom Bottom Overall Reference Reference
per 60A.8 Thickness A Alatness B Diameter C Height D Side Angle E Oil Amount
in (mm) in (mm) in (mm) in (mm) in (mm) degrees oz (g)
+0.010 +0.010 0.1 0.1 +5° t1g
<7 (178) 15(3.8) d.010 (.25) 8.26 (210) 1.90 (48.3) 68 2 (58)
7<X<10 15(3.8) .03\(0,8) 10.40 (264) 2.04 (52) 70 3.74 (106)
(178 < X < 254)
> 10 (254) 15(3.8) 0.03 (0.8) 12 (305) 2.04 (52) 69 5.54 (157)
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Figure 60A.2

Determination of coil heating element size

e

maximum
dimension
across coil

su2733

60A.6 Deleted
60A.7 Deleted
60A.8 Deleted

60A.8.1 The cast iron pan specified in Table 60A.1 and Figure 60A.1 shall be placed on the center of the
surface unit. For purposes of selefting pan.size, the surface unit size shall be determined by the active
area of the surface unit. A detailed|specification for the reference pans can be found in AHAM ER-2-2022
clause 5.7.5.

60A.8.2 The active area of coil element is determined by the maximum heating diameter as shown in
Figure 60A.2.

60A.8.3 The active area of an induction element is defined as the maximum dimension across coil.

60A.8.4 For remote closed-loop cooking of an induction cooktop according to SA3.7, peripheral devices
specified by the manufacturer, such as cookware or non-cookware feedback devices, shall be evaluated.
Integral and peripheral devices shall be evaluated as follows:

a) Surface units capable of remote closed-loop cooking operation where the temperature limiting
device is integral to the appliance shall be evaluated with the specified cast iron pan per Table
60A.1 and Figure 60A.1.
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device.

equal to the bottom

b) Surface units that are capable of remote closed-loop cooking operation where the temperature
limiting device is not integral to the appliance shall be evaluated with the manufacturer specified

1) If the device is integral to the cookware (cooking vessels such as pots and pans), the
cookware shall be used. The surface unit to be evaluated is that with a diameter less than or

diameter of the cookware with maximum rated power.

NOTE - If the device may be used on a surface unit with a larger diameter and the input power is higher with the
defined device on that surface unit, the surface unit with the larger diameter is to be used.

2) If the device is not integral to the cookware (devices such as thermal cameras), the cast
iron pan per Table 60A.1 and Figure 60A.1 shall be used. Evaluation shall be undertaken

with the peripheral

Exception: Non-cookware periphe
cooking with liquids other than oi
with such devices shall include the

a) “Do not operate without
b) “Do not use a flammablg
¢) “Do not use with any non

d) “Periodically check to en
as required.”

60A.9 Canola oil shall be added
60A.1 is obtained. For reference, t

60A.10 The surface unit shall b
control system, another heat sett

gvice mstattedaccording toitsmstroctions:.

ral devices such as a temperature probe required for remote closed-logp
do not require evaluation for 60A.8.4(b)(2). The instructions provided
word “WARNING” and the following instructions, or equivalent:

bath fluid in the cooking vessel.”
liquid as a bath fluid.”
-food products.”

sure that the liquid depth is within the acceptable range. Refill bath fluid

directly to the pan until an amount equal to the weight specified in Table
his will result in an approximate depth of 0.125 in (3.175 mm).

e turned on to its maximum-heat setting or, based on analysis of the
ng that will create a higher pan temperature, and allowed to operate

| according to 60A.1.1 or until the cpoking oil ignites, whichever comes first.

| 60A.11 Deleted

60A.12 The test room is to be of
remains reasonably clear of smok
such that they do not affect the reg

sufficient yolume or the room shall be vented so that the appliance area
e. Roomrventilation and airflow from heating or air conditioning shall be
ults of-the test by moving air currents across the test pan.

Atiira of tha nan rafaranecad in Tohla BOA 1 Ar tha ramata olacad Iaan
THHHC— 0Tt

60A.13 When testing the tempe

TtoT o tHC— P T CTreTrercToo—TT— Ot C—TCTmMotTT—Crooto—o0oP

cooking device referenced in 60A.8.4 without oil, the surface unit shall be turned on to its maximum heat

setting or, based on analysis of the control system, another heat setting that will create a higher pan
temperature, and allowed to operate according to 60A.1.1. The pan temperature shall be measured using
5 thermocouples spot welded to the inside bottom cooking surface of the pan in the locations as shown in
Figure 60A.3. The average of the 5 temperatures shall not exceed 725°F (385°C).
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1 thermocouple in center of pan

su2734

X — Thermocouple (TC) Locations
for <7 in heating elements F=2.0 in (50.8 m

I for > 7 in to 10 in heating elements F=2.5 in

Figure 60A.3

Welded thermocouples

and 4 welded F inches from center and 90 degrees apart as shown

M)
(63.5 mm)

I for > 10 in heating elements, F = 3 in (76.2 rhm)

TCs to be welded to inside bottom surface
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61 Abnormal Operation Test for Deep-Fat Fryers

61.1 An appliance incorporating
result of the test:

a deep-fat fryer shall be tested as described in 61.2 and 61.3. As a

a) Flame or molten metal shall not be emitted;

b) Combustible material in proximity to the appliance as installed shall not glow or flame;

c¢) Conductor insulation or components shall not be visibly damaged;

d) The appliance shall com

ply with the dielectric voltage-withstand requirements in 66.1;

e) There shall be no ignitipn of the oil in the reservoir (flaming of oil or carbon on the element is

acceptable); and

f) A control shall de-enerd
exceeds 245°C (475°F), ar

61.2 Unless otherwise indicated
installation in accordance with the

ize the appliance before the temperature in the center of the oil pool
d any overshoot shall not result in ignition of the oil.

, tests are to be conducted with the applied voltage andsméthod of
Temperature Test, Section 59. The fryer is to be operated-with the oil at

various levels and once with only

a residual film of oil in the reservoir. The regulating thermostat is to be

functioning. Each test is to be sfarted with the appliance at room temperature and operation is to be

adjusted to the maximum temper}ure setting and the limiting control, if provided, is to-femain in the circuit,

continued until it has been deternpined that ignition of the oil is unlikely. During.each test, the rest of the

appliance is to be operated in
elements may be dry or covered w

61.3 Each series of tests is to be
raise the level for successive tests|
The thermocouple for measuring t
mm) below the surface.

Exception No. 1: For oil depths g
corresponding to half the depth of

Exception No. 2: For a thermoco
the thermocouple is to be placed
depths less than 2 in above the elg

hccordance with the Temperature Test, Section 59. The element or
ith a film of oil.

started with unused vegetable oil. Néw oil is to be added as required to
but the used oil in the deep-fat fryer is not to be replaced between tests.
he oil temperature is to be placed in the center of the pool of oil, 1 in (25

f less than 2 in (60.8. mm), the thermocouple is to be placed at a point
the oil.

iple location. that would be on or immediately above a heating element,
approximiately in the center of the pool but between elements; and for
ments,‘\halfway between the elements and the surface.

Exception No. 3: No temperatu

[e\measurement is to be made with only a residual film of oil in the

reservoir.

62 Abnormal Operation — Stalled-Fan Test

62.1 When tested as described i

n 62.3 and 62.4, an oven provided with a cooling fan the malfunction of

which would not be apparent to the user shall not exceed the temperature rises specified in Table 59.1.

Exception No. 1: An oven need not comply with this requirement if the oven heating element is controlled
So that it can be energized only when the air stream is present.

Exception No. 2: Initial temperature transients may exceed the temperature rises specified in Table 59.1 if
the duration or extent of the transients:

a) Do not result in a risk of fire or electric shock;
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b) Are of a duration of not more than 15 min; and

¢) Do not exceed 110 percent of the applicable maximum temperature rise specified in Table 59.1.

62.2 With reference to Exception No. 2 to 62.1, if an initial temperature transient exceeds the maximum
temperature rise specified in Table 59.1, a means, such as an indicator light or audible signal, shall be
provided to alert the user that the oven is not operating normally during the bake mode. The means to alert
the user shall comply with 62.5 and 62.6. See 84.2.7 and 84.2.8.

Exception: An alert means may be omitted if it is shown that during the bake mode of operation,
malfunction of the fan results in the operation of a temperature-limiting control to open ungrounded
conductors to the heating elements and to render the oven inoperable until the oven is serviced by a

qualified serviceperson.

62.3 The test is to be conducte
cooling fan is to be stalled or de-€
continued after the fan has been
recorded.

62.4
temperature-limiting device, the 1
necessary to restart the test from

whether the temperature limits are

62.5 With regard to 62.2 and 96.]
not operating normally, the followin

1 as described in the Temperature Test, Section 59, except that the
nergized when stabilized temperatures are obtained. The test is tocbe
stalled or de-energized, and the maximum temperatures arecto. be

If, after the fan has been stalled or de-energized, the operation is interrupted by the operation of a

haximum temperatures are to be recorded at that&ime. It may be
bmbient temperature with the fan stalled or de-energized to determine
pxceeded before the temperature-limiting device operates.

.2, if an indicator light is provided to alert theyuser that the appliance is
j conditions apply:

a) The light shall withstand
6000 cycles of 1 min on and

without burning out or failing to light, an endurance test consisting of
30 s off.

b) The light shall have a m
and shall be connected in &
operational characteristic

recommended to provide th

inimum rated life of 20,000(continuous hours at the operating voltage
circuit in which the increéased voltage incident to switching or any other
of the appliance does not exceed 120 percent of the voltage
e required life.

c) The light shall be visible ynder the conditions specified in 49.3.

d) If the light turns on as
temperature-regulating or -I

a resultiof~a malfunction, the light shall remain on even though a
miting-centrol functions to reduce appliance temperatures.

e) The marking and instructjons described in 84.2.7 and 87.13 shall be provided.

62.6 With regard to 62.2 and 96.1.2, if an audible signal is provided to alert the user that the appliance is
not operating normally, the following conditions apply:

a) The signal shall withstand, without malfunction or breakdown, an endurance test consisting of
6000 cycles of 1 min on and 30 s off.

b) The signal shall withstand, without malfunction or breakdown, a durability test consisting of 72 h
of continuous energization while in an ambient 10°C (18°F) higher than the maximum operating
temperature of the device under normal operating conditions, but not less than 70°C (158°F).

¢) The marking and instructions described in 84.2.8 and 87.13 shall be provided.
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63 Broil Test

63.1

When an oven equipped with a broiling element is operated continuously under the conditions

described in 63.2 there shall be no:

a) Emission of flame or molten metal;

b) Glowing or flaming of combustible material, either cheesecloth or wood, in proximity to the

appliance as installed; or

¢) Mechanical damage to wire or component insulation.

63.2 The oven s to be installed g

s-deseribedinr-59-4-44

enclosure above, to each side, an
and the instructions provided with
and the distance the door is to be
results have been determined. In
that ultimate results have been ob

64 Strain-Relief Test

64.1 The strain-relief means pro
relief is not acceptable if, at the p
cord as to indicate that stress wou

64.2 The connections within the
suspended for 1 min on the cord
stressed from any angle that the ¢

65 Knockout Test

65.1 A knockout shall remain in
knockout by means of a mandrel

Trocriot

1 below the oven door are to be covered with two layers of cheesecloth,
the appliance are to be followed with reference to the thermostat setting
opened. The oven is then to be operated continuously until the ultimate
most cases, operation for 7 — 8 h will be necessary in order to be sure
berved.

A ama-

vided for a flexible cord shall be tested as described.in 64.2. The strain
pint of disconnection of the conductors, there is.stich movement of the
d have resulted on the internal connections.

appliance are to be disconnected and a:35+Ib (15.9-kg) weight is to be
and supported by the appliance so that the strain-relief means will be
pnstruction of the appliance permits;,

place when a force of 10/ Ibf (44.5 N) is applied at right angles to the
vith a 1/4-in (6.4-mm) diameter flat end. The mandrel is to be applied at

the point most likely to cause movément of the knockaut.

66 Dielectric Voltage-Withstan

66.1 When tested as described
potential of:

H Test

n 66.2.and 66.3, an appliance shall withstand without breakdown a test

a) 1000 V for an appliance

rated 250 V or less; and

b) 1000 V plus twice the rated voltage for an appliance rated more than 250 V.

66.2 The test is to be conducted when the appliance is at the temperature attained during normal
operating conditions as described in 59.2.1 — 59.5.3.5. The voltage is to be a 60-Hz essentially sinusoidal
potential applied between live parts and exposed dead metal parts.

66.3 The appliance is to be tested by means of a 500 VA or larger capacity transformer the output
voltage of which is essentially sinusoidal and can be varied. The applied potential is to be increased from
zero until the required test level is reached, and is to be held at that level for 1 min. The increase in the
applied potential is to be at a substantially uniform rate as rapid as is consistent with correct indication of
its value by a voltmeter.
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67 Overload Test

67.1

When a switch or other device that controls a motor is tested as described in 67.2, there shall be no

electrical or mechanical malfunction of the device, undue pitting or burning of the contacts, and the fuse in

the grounding connection shall not

open.

Exception No. 1: This requirement does not apply to a device that has been investigated and found to be

acceptable for the application.

Exception No. 2: This requirement does not apply to a device that is interlocked so that it will never have
to break the locked-rotor motor current.

67.2 The rotor of the motoris to b
to be connected to ground through
circuit of rated frequency and the
single-pole, current-interrupting de
the appliance is intended for use
exposed dead metal parts are to b
interrupting control device. The ov
the locked-rotor current of the mot
operation per minute, except tha
concerned.

68 Endurance Test
68.1 Temperature controls

68.1.1 An automatic control for te

e locked in position, and exposed dead metal parts of the appliance are
a 3-A plug fuse. The appliance is to be connected to a grounded supply
test voltage specified in 56.4. The connection is to be such that any
vice will be located in the ungrounded conductor of the supply circuitCIf
on direct current, or on direct current as well as alternating current,
e connected so as to be positive with respect to a single-polejcurrent-
brioad test is to consist of 50 cycles of operation, making and-breaking
br. The device is to be operated at a rate of not more than)10 cycles of

a faster rate of operation may be employed if agreeable to those

mperature regulation that has not been investigated for the application

shall make and break the maximunp rated current at rated voltage for-at least 100,000 cycles.

Exception: The endurance test m
conjunction with a temperature-li
during the Abnormal-Operation Te
68.1.2 or 68.1.3, as applicable.

68.1.2 An automatically reset te
consisting of 100,000 cycles of op
voltage. The control shall comply w

by consist of 30,000 cycles of operation if the control is employed in
niting control that functions when the regulating control is defeated
st, Sections 72 and-96, and that has been tested in accordance with

mperaturezlimiting control shall be subjected to an endurance test
bration Whitle making and breaking the maximum rated current at rated
ith the-ealibration requirements for temperature-limiting controls.

68.1.3 A manually reset temperature=timitingcontrotstattbe subjectedtoamendurance test Tonsisting
of 1000 cycles under load and 5000 cycles without load. The control shall comply with the calibration
requirements for temperature-limiting controls.

68.1.4 Solid-state controls shall comply with the applicable requirements in the Standard for
Temperature-Indicating and -Regulating Equipment, UL 873. Compliance with the Standard for Automatic
Electrical Controls for Household and Similar Use, Part 1: General Requirements, UL 60730-1, and/or the
applicable Part 2 standard from the UL 60730 series fulfills these requirements.

68.2 Data entry components

68.2.1 A data entry component employing a movable-type switching means and used to comply with a
requirement in this standard or with the Standard for Safety-Related Solid-State Controls for Household
Electric Ranges, UL 858A, (that is, two step on, and the like as well as any one step off function) is to be
tested at rated ambient using a mechanical probe such as that shown in Figure 68.1 or equivalent as an
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actuator for 100,000 cycles at the rate of not more than 6 cycles per minute while connected to the actual
load current controlled. The rate of operations may be more than 6 cycles per minute if agreeable to those
concerned.

Figure 68.1

Probe for endurance test
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Machine $crew
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68.3 Movable connections

68.3.1 If the normal operation of a movable part of an appliance — for example, a movable unit intended
to function either as a deep-well cooker or as a surface unit or a movable surface assembly — affects
mechanically the electrical wiring or other live parts, the appliance is to be tested as described in 68.3.2.
There shall be no electrical or mechanical malfunction of the movable part or wiring and, after the test, the
appliance shall comply with the dielectric voltage-withstand requirements in 66.1.

68.3.2 A mechanical arrangement is to be employed to operate the movable member in the intended
manner at the rate of approximately 12 cycles of operation per minute; and the movable member is to be
operated so that during each cycle it will reach the actual limits of travel in both directions. The endurance
test is to consist of 10,000 cycles of operation, but the number of cycles is able to be reduced if it appears

be conducted with maximum normal current flowing in the movable connections, unless the construction is

that it does not represent the usagE that would occur during the normal life of the appliance. The test is to
obviously such that a person is abl¢ to be burned if he attempts to move the part while it is energized.

68.4 Heating elements

68.4.1 A movable surface heating element with attached leads shall, after completion of the normal
temperature test, operate for 1000 cycles in the intended manner as described in 68.4.2. There shall be no
electrical or mechanical malfunction and, after the test, it shall comply with the dielectric-valtage-withstand
requirements in 66.1.

68.4.2 A mechanical arrangement is to be employed that will move the elemént to the actual limits of
travel in both directions during edch cycle. The rate of operation is to be.approximately 12 cycles per
minute.

69 Transient Surge Test for Soljd-State Controls

69.1 The protective functions of g solid-state control and the appliance shall not be adversely affected by
the Transient Surge Test described in the Standard for Safety-Related Solid-State Controls for Household
Electric Ranges, UL 858A, and there shall be no physical damage or risk of fire or electric shock or the
control shall shut down the appliange without loss of the protective functions.

69.2 In addition, following each fest, an appliance employing a self-cleaning feature shall be operated
through a self-cleaning cycle. As d result, the time versus oven temperature relationship shall not exceed
the values specified in 100.5, or the appliance shall comply with the fire and explosion requirements as
indicated in 100.6.

70 Electromagnetic Susceptibik

70.1 The protective functions of a solid-state control and the appliance shall not be adversely affected by
the Electromagnetic Susceptibility Tests described in the Standard for Safety-Related Solid-State Controls
for Household Electric Ranges, UL 858A, and there shall be no physical damage or risk of fire or electric
shock or the control shall shut down the appliance without loss of the protective functions.

70.2 In addition, following each test, an appliance employing a self-cleaning feature shall be operated
through a self-cleaning cycle. As a result, the time versus oven temperature relationship shall not exceed
the amounts specified in 100.5, or the appliance shall comply with the fire and explosion requirements as
indicated in 100.6.
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71 Cleaning Tests
71.1 Spray cleaning solid state controls

71.1.1 A sample of an appliance employing a solid-state control shall operate in a manner that does not
result in a risk of fire, electric shock, or injury to persons and the protective functions of the control shall not
be adversely affected after being subjected to the test described in 71.1.2.

71.1.2 The control is to be mounted in the appliance as intended. The control panel is then to be well
sprayed in an area that could cause wetting of live parts of the control with a general-purpose liquid glass
cleaner 2, from a manual spray bottle. One spray of 1 mL +0.05 mL is to be applied for each 0.5 ft? (0.05
m?) of area of the control panel but not more than three sprays applied to the control panel for each test. A

period of 10 s is to pass and the fontrol panel is to then be wiped clean with an absorbent paper towel.
The test procedure is to be repeated on other parts of the control panel surface, as necessary. The test is
to be repeated using a liquid all-purpose cleaner®.

2 Windex or the equivalent.
b Fantastik or the equivalent.

71.1.3 In addition, following each test, an appliance employing a self-cleaning feature shall be operated
through a self-cleaning cycle. As a result, the time versus oven temperature relationship’ shall not exceed
the amounts specified in 100.5, off the appliance shall comply with the fire and explosion requirements as
indicated in 100.6.

71.2 Sponge washing test

71.2.1 Switches, latches, contrgls and control panels shall be canstructed so that leakage current
resulting from cleaning in and aroynd them is not greater than 0.5,mA for products rated 120 V or less, and
not greater than 5 mA for producis rated greater than 120 V.«This applies equally to electromechanical,
electronic, membrane, capacitancg, and mechanical switches:

71.2.2 There shall be no evidenfpe of arcing, short-circuiting or insulation breakdown nor shall there be
unintended operation or change o¢f power level of(heating elements. In the case of touch-type controls,
activation of keys, including powef level settings|.is acceptable provided that surface units do not turn on
from the OFF position.

71.2.3 The range or cooktop [is to_‘be’ isolated from ground with the normal grounding means
disconnected and is to be connecfed so'that the component to be tested is in the ungrounded side of the
supply. Control knobs, guards, pafpels; and the like, that are located in the area to be cleaned and that are

removable without the use of tools, are to be removed. The test is to be conducted at a temperature of 77
1+9°F (25 £5°C).

71.2.4 The measurement circuit for leakage current shall be as shown in Figure 71.1. The meter used for
measurement of leakage current is to have the characteristics defined in section 55A.7 (a) — (c). The meter
is to be connected between a metal backing on a cellulose sponge and the grounded conductor of the
power supply.
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Figure 71.1

Sponge Washing Test Setup
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Appliance intended for connection to a 120 } power supply.
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Appliance intended for connection to a 3-wife, grounded neutral power supply, as illustrated above.

A — Sponge with metal backing

Note: If the product contains a conductor wh

ich conneetsineutral and ground, it must be removed.
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71.2.5 The sponge is to be at least 1-5/8 by 3 by 5 in (41.3 by 76.2 by 127.0 mm), capable of retaining a
minimum of 2.6 oz (75 g) of solution, and is to have a metal backing on one of the 3 by 5in (76.2 by 127.0
mm) faces.

71.2.6 The sponge is to be saturated in a solution consisting of 2 tsp (10 mL) of sodium bicarbonate and
0.2 0z (4.5 g) of chip soap or liquid hand soaps¢, in 1 qt (0.95 L) of water at approximately 77°F (25°C). After
saturation, the sponge is to be weighed to ensure that at least 75 g have been absorbed. The saturated
sponge is to be wiped six times with a pressure of at least 2 Ib (8.9 N) applied to the metal-backed side,
over the control panel or other area being tested. The sponge shall be wiped directly over low-profile
switches (such as rocker switches). If removal of knobs has left exposed control shafts, the sponge should
be wiped so that the side of the sponge contacts the shafts. The speed of the wipe shall not exceed 15 in
(381 mm) per second. The sponge shall be resaturated in the test cleaning solution after the third wipe.

During the test, the technician is tgbe properly insulated-
¢ Ivory brand or the equivalent.

71.2.7 The test is to be conduc]
range, in the open and closed pos

fed with manually-operable switch contacts, integral to the cooktop or
tions. An equal number of wipes shall be applied at each pasition of the

switch or control such that the tot
each position for 3-position switch
high and low settings. The produc

| is six (three wipes at each position for 2-position switch;:two wipes at
. A variable position switch should be tested with two wipes each at off,
| shall be observed for 5 minutes following the final wipe for compliance

with section 71.2.2.
72 Abnormal-Operation Test

72.1 General

72.1.1 An appliance shall be tested as described in 72.1.2 — 72.2.2, As a result of the test:

a) There shall be no emissipn of flame or molten metal from the appliance;

faces of the test enclosure that are not visible after installation of the
175°C (357°F) (see72.1.2) or there is no scorching of the cheesecloth
hce and the test.enclosure;

b) The temperature of sur
appliance does not exceed
located between the applia

c) There shall be no ignitipn of cheesecloth located on the test enclosure surfaces visible after
installation of the appliancs;

d) There shall be no visibleldamage to wire or component insulation;

e) The 3-A fuse connected between the exposed dead metal parts and ground shatl not open, and

f) The appliance shall comply with the dielectric withstand requirements in 66.1. The dielectric
voltage-withstand test is to be conducted following each abnormal mode of operation, commencing
within 5 s after the appliance is de-energized.

Exception No. 1: In lieu of conducting the dielectric voltage-withstand test immediately following
each test, the insulation resistance shall be measured immediately following each test and
monitored until the appliance cools to normal operating temperatures. At no time shall the
insulation resistance be less than 50,000 Q. Following each test and with the appliance at normal
operating temperatures, the appliance shall comply with the dielectric voltage-withstand
requirements in 66.1. See 72.1.3.

Exception No. 2: In lieu of conducting the dielectric voltage-withstand test immediately following
each test, the leakage current between accessible dead metal parts and ground through a 500 Q
resistor shall be measured immediately following each test and monitored until the appliance cools
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to normal operating temperatures, the appliance shall comply with the dielectric voltage-withstand
requirements in 66.1. The leakage current shall not exceed 5 mA.

72.1.2 With respect to 72.1.1(b), the temperature of surfaces of the enclosure that are not visible after
installation may exceed 175°C (357°F) provided:

a) The temperature does not exceed 200°C (392°F); and

b) The heat-producing portions of the appliance are de-energized by a thermal cutoff, a manual-
reset temperature limit control, a fuse, or a similar device requiring a nonuser service operation to
restore the appliance to an operable condition.

4

72.1.3 With respect to Exception No—+of 72 |.1(f), theinsutationresistanceshattHbemeasured-withadc
voltage of approximately 250 V dpplied between exposed dead metal parts of the appliance and the
appliance supply conductors, withl a voltmeter connected in series with the dc voltage source and the
supply conductors. The dc line voltage shall be measured using a separate ac-dc voltmeter. See Figure
72.1. The insulation resistance sha]l be calculated using the following circuit equation:

In which:
V, is the dc line voltage (reqding given on ac-dc voltmeter),
Vi, is the voltage across serfes voltmeter (reading given on series voltmeter),
R is the Resistance of seri¢s voltmeter?, and

R; is the Insulation resistange of test sample.
@ Note: Ry is the M V,,

In which:
M is the deflection sensitivity of the series voltmeter in ohms/volt, and

V., is the maximum voltage which-¢an be read on the scale being used.

Exception.' Self-contained laborat Y-gt ade-irstramentationthat Pt odtees UL[UI'VCIIIGI Hrestits Hay be-tsed
in place of the two-voltmeter circuit shown in Fiqure 72.1.

72.1.4 The appliance is to be installed in accordance with 59.4.1.1 — 59.5.3.5 and Figure 59.3 — Figure
59.8 and the surfaces of the test enclosure are to be completely covered with two layers of cheesecloth
secured as tightly as practicable to the enclosure surface. The cheesecloth is to be as described in 54.1.
Exposed dead metal parts are to be connected to ground through a 3-A fuse.

Exception: The test specified in 72.1.7 may be conducted with the appliance installed with clearances to
the test enclosure as specified in the manufacturer's instructions if the appliance is marked as specified in
83.10.
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Figure 72.1

Two-voltmeter method of measuring insulation resistance
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72.1.5 The appliance is to be opgrated continuously in each mode of operation as described in 72.1.5 (a)
— (d) until the ultimate results have been obtained. In most cases, operation in each mode for 7 — 8 h will
be necessary to obtain ultimate regults.

a) In the broil mode with:
1) Broil temperaturg-regulating control short-circuited;

2) The broiler pan, if furnished.with the oven, placed at or just below the center of the oven;
and

3) The door closed.

b) Same as 72.1.5(a) except the test is to be conducted with the door open to either:
1) The broil-stop position;
2) The position recommended by the manufacturer; or

3) 4 in (102 mm) as measured at the open edge if items (1) and (2) are not provided. If
necessary, the door is to be blocked in this open position.

¢) In the preheat mode with the oven temperature-regulating thermostat short-circuited.

d) In the bake mode with the oven temperature-regulating thermostat short-circuited.

72.1.6 For the test described in 72.1.4 and 72.1.5, if an appliance is provided with two or more ovens,
only one oven is to be operated at a time.
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721.7 For an appliance employing surface units, the surface unit that imposes the most severe
conditions is to be operated at maximum heat. The surface unit control is to be defeated or modified, if
necessary, to obtain full-wattage, maximum-heat energization of the surface unit. The surface unit is to be
operated in this manner twice — once with the unit uncovered and once with a stove plate as described in
59.3.2.3 and 59.3.2.4. During this test all other heating elements are to be de-energized.

72.1.7.1 For an appliance employing induction cooktops surface units, the test in 72.1.7 shall be
conducted. It is not necessary to operate the surface unit uncovered during this testing.

72.1.8 For the tests described in 72.1.4 — 72.1.7, the temperature-regulating control (or operating control
and / or control circuits that have been classified as Function Class A in Table SB5.1) is to be defeated by
short-circuiting the control at its output(s). If a cooktop surface unit or an oven is provided with more than

one temperature-regulating contro)
such cases, all other independent

|, each control is to be defeated, one at a time, as separate tests. In
temperature-regulating control(s) that are associated with the surface

unit or oven are to be set to their maximum user-adjustable setting and are allowed to function as

intended.

72.1.9 Except as noted in 72.1.1
switching contacts or outputs is to
prior to starting the test.

72.1.10 A single-pole double-thr
terminal to either the device's no
whichever results in maximum hea

72.1.11 A temperature-limiting co
to comply with the requirements f
specified in 72.1.4 -72.1.7.

72.2 Temperature-limiting devic

72.2.1 An appliance that is pro
thermostat connected in a pilot d
regulating control output relays sh
72.1.4 — 72.1.10. The appliance

described in 72.1.5 — 72.1.10, ulti
manual reset thermostat de-energi

|, a temperature-regulating control that is provided with multiple sets of
have all such sets of contacts or outputs short-circuited simultaneously

bw device is to be short-circuited by connecting thevCommon contact
rmally-open contact terminal or the normally-closed contact terminal,
ing conditions.

ntrol or a temperature-limiting function of a control that has been found
br such devices is to be allowed to rémain functional during the tests

tes in pilot-duty configurations

vided with a thermal-cutoff or a manual reset temperature-limiting
ity configuration in.Series with the coil of one or more temperature-
bll be tested as.described in 72.2.2 in addition to the tests specified in
shall comply with the requirements specified in 72.1.1. For the tests
nate resultStare considered to be attained when the thermal cutoff or
zes the,cqils of relays that control the applicable heating elements. For

the tests described in 72.2.2, ultim
in each mode for 7 h unless a
directly interrupt heating element c
configurations.

te results are considered to be attained after operation of the appliance
anual-reset temperature-limiting control or thermal cutoff functions to
rrent before 7 h are accumulated. See Figure 72.2 for typical pilot-dut
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Figure 72.2

Typical pilot-duty configurations of temperature-limiting circuits
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TC = thermal cutoff or manual-reset temperature-limiting thermostat
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72.2.2 An appliance that is constructed as described in 72.2.1 is to be subjected to additional abnormal
operation tests by short-circuiting each involved output relay, one at a time as separate tests, until ultimate
results are attained. During these additional tests, the circuits controlling the output relays are adjusted to
their maximum user-adjustable temperature setting and these circuits are otherwise to be allowed to
function as intended.

72.3 Abnormal operation test for warming elements

72.3.1 An appliance provided with a warming element actuated by a single operation as described in the
Exception to 47.1 shall be tested as described in 72.4.1 — 72.5.3. As a result of the tests:

a) There shall not be emission of flame or molten metal;

b) There shall not be igniti0||1 of the cheesecloth or terry cloth; and

c) The temperature on the tenter of the surface of the warming element below the cloth shall not
exceed 347°F (175°C).

72.4 Appliance configuration

72.4.1 The appliance shall be inpstalled, operated and configured as described in Temperature Test,
Section 59, representing the worsticase installation with respect to the warming element. If a single worst-
case configuration cannot be dg¢termined, the test shall be repeated in any, of all configurations
recommended by the manufacturef. Only the warming element shall be activated, forthe test.

72.4.2 The cheesecloth used fof the tests is to be bleached cotton cloth‘tnning 14-15 yd%/Ib (26-28
m?/kg) and having what is known|in the trade as a count of 32 by 28, that is, for any square inch, 32
threads in one direction and 28 threads in the other direction (for any square cm, 13 threads in one
direction and 11 threads in the othdgr direction).

72.4.3 The terry cloth used for thee tests is to be white, 100.pércent untreated cotton terry cloth having a
pile weave and a nominal weight of 8 oz/yd? (270 g/m?). THe terry cloth is to be conditioned in a controlled
atmosphere maintained at a tempegrature of 25°C and a relative humidity of not more than 25 percent for
24 h prior to the tests.

72.5 Test duration and operating conditions

72.5.1 Unless ultimate results apd thermal equilibrium are attained in less time, the tests are to be
continued for at least 1 h. If during pr at the end of the tests there is an indication of an impending condition
of fire (for example, the generation|of smoke, discoloration of the test cloth, or similar condition), the test is

to be continued until ultimate results are attained, but no Tonger than 7 h.

72.5.2 The warming element is to be covered with a single layer of cheesecloth cut to match the shape of
the heating portion of the element being tested. The element is to be operated at maximum heat. All other
surface units are to be deenergized. The test is then to be repeated with four layers of cheesecloth cut to
match the heating portion of the element being tested. The test is to be repeated with cheesecloth
covering respectively, three fourths of the element, one half of the element, and one quarter of the
element.

72.5.3 The testin 72.5.2 is to be repeated with a single layer of terry cloth and again with four layers of
terry cloth.
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72.6 Tests for elements exposed to oil-laden air, oven vapors, moisture and grease
72.6.1 General

72.6.1.1 A heater as specified in the Exception to 6.4.1 shall be subjected to the tests specified in 72.6.2
— 72.6.5. In addition to this, an element employing an insulation system that has moisture-absorption
characteristics as specified in 72.6.2 is to be subjected to the tests specified in 72.6.6.

72.6.1.2 A material with a moisture absorption value greater than 1.62 percent as determined in
accordance with the Standard for Polymeric Materials — Short Term Property Evaluations, UL 746A, the
Standard for Polymeric Materials — Long Term Property Evaluations, UL 746B, and the Standard for
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, used as an insulation material
between film-coated wires, betwegn uninsulated live parts of opposite polarity, or between uninsulated live
parts and dead or grounded metal|parts shall comply with 72.6.1.3.

72.6.1.3 As aresult of the tests gpecified in 72.6.4 and 72.6.5:

a) There shall not be notideable change or deterioration of the element insulation with.respect to
accessibility, mechanical strength, or the like;

b) There shall not be diglectric breakdown or arc-over as a result of the Dielectric Voltage-
Withstand Test, Section 66

¢) The insulation resistance of the element shall comply with 13.1.2. Theinsulation resistance of
the element shall not be legs than 50,000 ohms between live parts and.interconnecting dead metal
parts. Charring or discoloufation of the insulation is acceptable.

d) The removal force for [the element shall not be less than 50 percent of the original average
removal force when 5 various locations of the securing means-are tested.

72.6.2 Oil conditioning

72.6.2.1 The testing described [in 72.6.2.2 is to be done with the element installed in the normal,
downward facing position in an gven or chamber and“the element continuously energized at its rated
voltage for the periods specified. Tlhe addition of a-smoke elimination system is acceptable.

72.6.2.2 The mesh cover of three samples)are to be sprayed evenly with 5ml of Canola (rapeseed) oil,

using a fine mist spray. The heatefs are thento be continuously energized for 20 minutes. At the end of 20
minutes, the power is to be switched off-for 2 minutes and the heater re-sprayed with 5 mL of Canola oll

and the power restored. The hegdter\is’to remain energized for a further 20 minutes. At the end of the
conditioning each sample shall COW

72.6.3 Grease conditioning

72.6.3.1 Prior to conducting the test described in 72.6.3.2, the samples are to be preconditioned for 40
hours at a temperature of 25°C +3°C (77°F +5.4°F) and a relative humidity not greater than 50 percent.

72.6.3.2 For three heater samples the mesh barriers are to be completely coated with a minimum 1/8-in
(3.2 mm) thick layer of rendered cooking lard and conditioned (heater in the normal downward facing
orientation) for 168 hours (7 days) in a forced-draft air-circulating oven or chamber maintained at a
temperature of 150°C +5°C (238°F +10°F). The use of a smoke elimination system is acceptable. After
conditioning, each sample shall be installed as described in 72.6.2.1 and operated at maximum rated
voltage for at least 20 minutes. At the end of the conditioning each sample shall comply with the
requirements specified in 72.6.1.3.
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72.6.4 Grease and humidity conditioning

72.6.4.1 Three samples of an element are to be conditioned for 48 hours in air having a relative humidity
of 88 12 percent at a temperature of 32°C +2°C (89. 6°F +3.6°F). After the humidity conditioning, each
sample is to be subjected to the grease conditioning specified in 72.6.3.2.

72.6.5 Oven and humidity conditioning

72.6.5.1 Three samples of an element shall be conditioned for 7 hours in a forced-draft air-circulating
oven or chamber maintained at a temperature of 150°C +5°C (238°F +10°F). The use of a smoke
elimination system is acceptable. At the end of 7 hours, the samples are to be removed from the oven or
chamber and conditioned for 48 hours in air having a relative humidity of 88 +2 percent and a temperature

of 32°C +2°C (89.6°F +3.6°F). The¢ cycle is then to be repeated. At the end of the second conditioning
cycle, each sample shall comply with the requirements specified in 72.6.1.3.

72.6.6 Element coil-bond strength tests
72.6.6.1 General

72.6.6.1.1 After being subjected|to the conditioning in 72.6.6.2 — 72.6.6.4, the removal-force for an
element that is secured by staples, pins, pressing, moulding or similar means shall notybe less than 50
percent of the original average removal force in 5 various locations of the securing means.

72.6.6.2 Usage test

72.6.6.2.1 Three samples of the heater are to be energized at rated voltage. The element is to be cycled
for 6,000 cycles at the rate of § cycles per hour of 5 minutes "on® and 5 minutes "off". After the
conditioning, the element shall comply with Spacing, Section 26, and’ Dielectric Voltage-Withstand Test,
Section 66.

72.6.6.3 Cold test

72.6.6.3.1 Three samples of the heater are to be conditioned for 24 hours in a chamber maintained at 0
1+2°C (32 £3.6°F). After conditioning, the samples(shall not show evidence of adverse effects to the bond
between the element coil and the Base material}or visual signs of cracking, chipping, or other distortion of
the substrate material. In addition, the element shall comply with Dielectric Voltage-Withstand Test,
Section 66.

72.6.6.4 Cycling test

72.6.6.4.1 Three samples of the heater are to be subjected to three cycles of conditioning consisting of
the following

a) 24 hours operation at 1.15 times the rated wattage,
b) 96 hours at 35 +2°C (95 +3.6°F), 90 percent relative humidity, and

c) 8 hours at 0 £2°C (32 £3.6°F).

72.6.6.4.2 After three cycles of the conditioning described in 72.6.6.4.1, the heaters shall comply with
Dielectric Voltage-Withstand Test, Section 66.
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73 Component Failure Test

73.1

The requirements specified in 73.2 — 73.4 are applicable to appliances employing electronic oven
temperature-regulating controls if, at the manufacturer's request, the test level of a critical component is
reduced in accordance with the Failure Mode and Effect Analysis requirements in the Standard for Safety-
Related Solid-State Controls for Household Electric Ranges, UL 858A.

73.2 The test level of the component under consideration shall be reduced if, as a result of the test
specified in 73.4:

73.3 With respect to 73.2(b), th

a) There is no emission of flame or molten metal, nor ignition of cheesecloth;

appliance does not excedd 175°C

b) The temperature of su fs ; f
(see 73.3) or there is no scorching of cheesecloth located

between the appliance or the test enclosure;

c) There is no visible dama

d) The 3-A fuse connected
not open; and

e) The appliance shall co
voltage-withstand test is to
within 5 s after the appliang

Exception No. 1: In place
each test, the insulation
monitored until the applic
insulation resistance be le
operating temperatures,

requirements in 66.1. See

e to wire or component insulation;

between exposed dead metal parts of the appliance and ground does

mply with the dielectric withstand requirements in 66:4. The dielectric
be conducted following each abnormal mode of operation, commencing
e is de-energized.

Df conducting the dielectric voltage-withstangd test immediately following
resistance may be measured immediately following each test and
nce cools to normal operating temperatures. At no time shall the
5s than 50,000 Q. Following each test’and with the appliance at normal
the appliance shall comply with the dielectric voltage-withstand
(2.1.2.

Exception No. 2: In place

pf conducting the dielectric\voltage-withstand test immediately following

each test, the leakage curfent between accessible dead metal parts and ground through a 500 Q

resistor may be measured
to normal operating tempe
requirements in 66.1. The

immediately following each test and monitored until the appliance cools
ratures, the appliance shall comply with the dielectric voltage-withstand
pakage current'shall not exceed 5 mA.

e temperature of surfaces of the enclosure that are not visible after

installation may exceed 175°C, provided:

a) The temperature does n

pt'exceed 200°C: and

b) The heat-producing portions of the appliance are de-energized by a thermal cutoff, manual-reset

temperature limit control, fi

use, or similar device requiring a nonuser service operation to restore

the appliance to an operable condition.

73.4 The surfaces of the test enclosure are to be covered with cheesecloth and the appliance provided
with a 3-A fuse as described in 72.1.4. The appliance is to be installed, connected, and operated as
described in $9.3.2.1 — 59.5.2.7, except that:

a) The electronic control component under consideration shall be defeated in accordance with the
Failure Mode and Effect Analysis requirements in UL 858A; and

b) All other oven temperature-regulating and -limiting controls are to be defeated so as to result in
maximum heating conditions.
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74 Thermal Shock Test

741
described in 74.2.

The cooking surface of a glass/ceramic-top appliance shall not crack or break when tested as

74.2 The largest surface unit is to be operated for 1/2 h at its maximum heat setting. Then, 500 cc of

water at room temperature is to be

poured over the hottest area of the cooking surface.

75 Resistance to Moisture Tests

75.1 Spillage on horizontally mounted controls

75.1.1  An appliance having contr|
to be subjected to the spill test de|
use. There shall be no evidence of]
After the test, the appliance shall ¢

75.1.2 For the spill test, a solutig
table salt is to be poured at randon
power-supply source with all contrg
range and this operation is to be rg
the repeated series of operations,
Withstand Test, Section 66.

75.2 Door switch flooding test

75.2.1
75.2.2 to simulate conditions that
evidence of arcing, short-circuitin
appliance shall comply with the die

Exception: An appliance employ
accordance with 25.1.3 is not to be

75.2.2 For the test mentioned in |
the switch. This may be done by U
degrees from the horizontal. Folloy
voltage-withstand requirements in §

bls mounted in the horizontal cooking surface as determined by 6.4.2 is
scribed in 75.1.2 to simulate conditions that might occur during actual
arcing, short-circuiting, insulation breakdown, or unintended operation.
bmply with the dielectric voltage-withstand requirements in 66.1.

n of 500 cc (18 fl. oz) of water containing 1/4 g (0.009 oz).of efdinary
n over the knobs of the controls while the appliance is connected to the
Is in the on position. Each control is then to be operated through its full
peated after a 5-min interval. Within 5 min but not le§s than 1 min after
he appliance is to be tested for compliance with the Dielectric Voltage-

A door-operated switch mgunted in the front oven frame shall be’subjected to the test described in

might occur during normal cleaning of the oven. There shall be no
j, insulation breakdown, or uniftended operation. After the test, the
ectric voltage-withstand requirements in 66.1.

fng a single-pole switch connected in the grounded conductor in
Subjected to the dielectric voltage-withstand test in 66.1.

/5.2.1, the solution described in 75.1.2 is to be directed into the face of
sing a fundnel, 1/4 in (6.4 mm) inside diameter, with a spout angled 30
ing this, the appliance is to be tested for compliance with the dielectric
p6.1.

75.3 Spillage on sealed cooktops

75.3.1

With reference to 6.4.4, with the appliance as-received and at room temperature, 1-1/2 L (53 fl.

oz) of water is to be poured steadily over the cooktop. When the appliance is supplied with switches or
controls in or adjacent to the cooking surface, the water is also to be poured over the switch area. The
appliance shall comply with Dielectric Voltage-Withstand Test, Section 66, with the appliance remaining at
room temperature.

Exception: A dielectric voltage-withstand test is not required to be conducted when there is no moisture
present on live parts or internal wiring as determined by a visual examination.
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75.4 Aging of cooktop seals and gaskets

75.4.1 With reference to 6.4.4, a sample of the appliance is to be subjected to the test sequence
described in 75.4.3. Following the repeat of part (c) and with the appliance at room temperature, the
appliance shall comply with Dielectric Voltage-Withstand Test, Section 66.

Exception No. 1: A dielectric voltage-withstand test need not be conducted if there is no moisture present
on live parts or internal wiring as determined by a visual examination.

Exception No. 2: This test is not required if the appliance complies with Spillage on Sealed Cooktops,
Section 75.3, and Spillage on Horizontally Mounted Controls, Section 75.1, if applicable, is conducted on a
sample that has been modified to_simulate a worst-case deterioration of any and all seals and gaskets.

Worst-case deterioration may bg simulated by removing approximately 50 percent of the sealing or
gasketing material from the appliance to result in an opening between the sealed surfaces while
maintaining relative positions of the sealed surfaces.

Exception No. 3: This test is not required when:

a) All seals and gaskets camply with the applicable requirements in the Standard for, Gaskets and
Seals, UL 157. See 75.4.2;

b) The seal or gasket matelial has a temperature rating acceptable for the application; and

c) The appliance complidgs with Spillage on Horizontal Mounted Controls, Section 75.1, and
Spillage on Sealed Cooktpp, Section 75.3, as applicable, when tested“with the seal or gasket
installed as intended.

75.4.2 With reference to Exceptjon No. 3(a) of 75.4.1, a seal or gasket material shall comply with the
requirements for the following properties as specified in the Standard for Gaskets and Seals, UL 157:

a) Minimum tensile strength and elongation after oven aging;

b) Maximum compression $et — This property is applicable to elastomers and cellular materials that
are subject to flexing or other movement following factory assembly; and

¢) Maximum tensile set — [This property i§ applicable to elastomers that are subject to stretching
following factory assembly.

75.4.3 The test sequence is to b¢ as follows:

a) The appliance is to be cpnnécted to a supply at the rated voltage with the surface unit controls at

maximum settings and operated until thermal equilibrium is attained. The appliance is then o be
de-energized and 1 L (35 fl. 0z) of tap water at 15°C (59°F) maximum is to be poured steadily onto
the cooking surface. The appliance is then to be subjected to the test described in (b).

b) With the controls set to their maximum heat settings, the appliance is to be reconnected to the
supply and operated for a total of 240 h. During this time the appliance is be de-energized and
allowed to cool to room temperature five times at regular intervals. At the end of the 240-h period,
while the appliance is in its heated condition, 1 L of tap water at 15°C maximum is to be poured
steadily onto the cooking surface. The appliance is then to be subjected to the test described in (c).

c) The appliance is to be cooled to room temperature and then connected to the supply, with the
controls set at their maximum heat setting, and operated until thermal equilibrium is attained. While
at thermal equilibrium 1 L of tap water at 15°C maximum is to be poured steadily onto the cooking
surface.
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d) Repeat (c) until each has been conducted twice.
75.5 Spillage on vents, slots, or openings

75.5.1 An appliance having vents, slots, or openings on or near the horizontal cooking surface as
referenced in 6.4.5 is to be subjected to the spill test in 75.5.2 to simulate conditions that might occur
during actual use. There shall be no evidence of arcing, short-circuiting, insulation breakdown, or
unintended operation. After the test, the appliance shall comply with the dielectric voltage-withstand
requirements in 66.1.

75.5.2 Using the solution described in 75.1.2, pour the salt-water solution down any series of openings
(vent, slot, gap, groove, crevice, etc.) that could receive water from a spill at a steady rate while steadily

moving back and forth along the lgngth of the opening. Each control is then to be operated through its full

range and this operation is to be r
the repeated series of operations
Withstand Test, Section 66.

75.6 Spillage on under counter

75.6.1 An appliance intended for
the spill test in 75.6.2 to simulate
arcing, short- circuiting, insulation
comply with the dielectric voltage-w

peated after a 5 min interval. Within 5 min but no less than 1 min after
the appliance is to be tested for compliance with Dielectric Voltage-

appliances

under counter installation as referenced in 6.4.6 is to-bé-subjected to
conditions that may occur in actual use. There shall/be-no evidence of
breakdown, or unintended operation. After the test,/the appliance shall
ithstand requirement in 66.1.

75.6.2 Using the solution descriped in 75.1.2 and with the product installed-per 59.5.2, pour the salt-

water solution along the back edg
forth along the length of the panel.
that all components (fans, switches
after the series of operations, the
Withstand Test, Section 66.

76 Impact Test

76.1  With reference t0 6.1.9, the

in diameter and weighing 1.18 Ib (5
test is to be conducted with the gla

76.2 Each glass/ceramic panel o
enclosure shall withstand without g

e and top of the control panel at a steady rate while moving back and
Each control is then to be run through various modes of operations so
, relays, etc.) have been activated:=-Within 5 min but no less than 1 min
appliance is to be tested for ‘compliance with the Dielectric Voltage-

mpact is to be produced by allowing a steel sphere, 2 inches (50.8 mm)
35 g), to fall through a vertical distance of 25-1/2 inches (648 mm). The
5s at roomAemperature.

f a glass/ceramic-top appliance that constitutes a part of the electrical
racking or exposing live parts when subjected to the tests described in

76.3and 76.4.

Exception: Breakage or cracking of the panel as a result of the test is acceptable if the leakage current,
when measured as described in 76.5 and 76.6, does not exceed 5.0 mA.

76.3 With reference to 76.2, each glass/ceramic panel is to be subjected to the impact produced by
dropping a steel sphere, 2 inches (50.8 mm) in diameter and weighing 1.18 Ib (535 g), through a distance
of 20-1/4 inches (514 mm). The test is to be conducted with the panel at room temperature.

76.4 Following the test described in 76.3, glass/ceramic panel is to be subjected to ten impacts produced
by dropping a 3.96-Ib (1.8-kg) weight through a distance of 6 in (152 mm). The weight is to be shaped as a
cooking utensil, is to have a flat bottom of copper or aluminum, and is to have a diameter of 4-1/4 to 5-1/8
in (108 to 130 mm) with a corner radius of 3/8 in (9.5 mm). Each panel is to be subjected to ten impacts,
and the impacts are to be equally distributed over the panel. The weight is to be dropped so that it strikes
the panel as flatly as possible. The test is to be conducted with the panel at room temperature.
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76.5 With reference to the Exception to 76.2, to determine whether a broken or cracked panel is
acceptable, a solution of 500 cc of water containing 1/4 g of ordinary table salt is to be spilled over the
broken or cracked area of the panel. A layer of metallic foil is then to be placed over the panel. The foil is to
be covered with a 1-in (25-mm) thick layer of 1 Ib-per-ft® (16 kg-per-m?®) glass fiber insulation. A 10-in (254-
mm) diameter pan filled with sufficient water to make it weigh 10 Ib (4.54 kg) is then to be placed on the
insulation directly over the broken or cracked area. The leakage current is then to be measured in
accordance with 76.6.

76.6 The leakage current between the metallic foil and live parts of the appliance is to be measured as
soon after the water-salt solution has been poured on the panel as is possible. For the test, the appliance
frame is to be isolated from the leakage current test circuit; and the appliance is not to be connected to the
power supply. The test potential for the leakage current circuit is to be the potential that would normally

exist to ground.
77 Structural (Load-Bearing) Adhesives Tests
771 General

77.1.1  After being subjected to the conditioning in 77.2 — 77.8, there shall not be visual signs of’cracking,
chipping, or other deterioration Hetween the two adhered parts at room temperature., In_addition, the
average bond strength shall not be less than the value of the weight that is supported by-the adhesive.

77.2 Effect of temperature
77.2.1 Five samples of the materials to be secured are to be bonded(together with the candidate
adhesive. The samples are to ther] be conditioned for 1000 h in a circulating-air oven at 10°C (18°F) above
the maximum stabilized temperatyre measured for the Temperature Test;;Section 59.

77.3 Effect of humidity
77.3.1 Five samples of the malerials to be secured are,to be bonded together with the candidate
adhesive. The samples are to thgn be conditioned for 7 days at a temperature of 60 £1°C (140 +1.8°F)
with 95 — 100 percent relative humjidity.

77.4 Effect of cold

77.4.1 Five samples of the materials. fo)be secured are to be bonded together with the candidate
adhesive. The samples are to ther] be conditioned for 24 h in a chamber maintained at 0 +1°C (32 £1.8°F).

77.5 Effect of cycling

77.5.1 Five samples of the materials to be secured are to be bonded together with the candidate
adhesive. The samples are to then be subjected to three complete cycles consisting of the following:

1) 24 h at the rated use temperature,
2)96 h at 35 £2°C (95 £3.6°F), 90 percent relative humidity, and

3) 8 h at 0 £2°C (32 +3.6°F).
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77.6 Effect of environmental conditions 1

77.6.1 Three samples of the materials to be secured are to be bonded together with the candidate
adhesive. The samples are to then be immersed for 7 days in a solution of 50 mL of commercially
available household dishwashing detergent per liter of water at 90°C (194°F).

77.7 Effect of environmental conditions 2

77.7.1 Three samples of the materials to be secured are to be bonded together with the candidate
adhesive. The samples are to then be immersed for 7 days in a solution of 50 mL of 5 £1% sodium
hypochlorite with calcium cabonate per liter of water at 90°C (194°F). Commercially available chlorine
bleach with calcium cabonate for household use is equivalent.

77.8 End-product evaluation

77.8.1 A sample of the complete
total weight representing four time
to be distributed evenly over the sU

appliance is to be subjected to 1750 h of continuous operation with-a
5 the normal weight exerted on the bonded part or parts. The weight is
rface of the bonded part or parts and is to be in the direction that tends

to separate the bond during normal use. During the test, the appliance is to be installed as in 59.4.1.1 —

59.5.3.5 and Figure 59.3 — Figure §

9.8 and operated as described in 59.3.2.1 — 59.3.8.2.

77A Abnormal Operation — Nichrome Wire Test

77A.1 If required per 10.24.1(b
77A.11. Each connection shall be
independently evaluated within theg
outcome or evaluation of the test
cheesecloth referenced in 77A.3

., an electrical connection shall be tested ,as"specified in 77A.1.1 —
evaluated using one connector sample..:Multiple connections may be
same appliance if they are located such that they do not influence the
As a result of the test, there shall e no evidence of ignition of the
as indicated by broken threads_of‘the cheesecloth. Browning of the

cheesecloth is acceptable providéd that all individual threads are’ unbroken. Cheesecloth fibers may

become brittle after exposed to he
Fibers broken during inspection arg

77A.1.1  The test shall be considg
a) Fracture or shorting of th

b) A shiftin the position of {

77A.2 This test intentionally atte

ht. Care must be taken to prevent breakage of fibers during inspection.
not considered as a non=compliance.

red inconclusive and-fhen repeated if there is evidence of:
e nichrome wire-prior to completion of the test, or

he nichrome wire sufficient to alter the severity of the test.

mpts to cause a fire. Appropriate safety precautions to prevent the

spread of fire should be taken. The

test location shall have sufficient fresh air to sustain the flame. This test

shall be conducted at an elevation of less than 2,000 ft (609.6 m) above sea level.

77A.3 A floor-supported appliance shall be supported on a non-conductive surface. The top, sides, front
and back of appliance shall be completely covered by single-layer cheesecloth panels. A mechanical
means, such as small pieces of metal foil adhesive tape, shall be used to secure the cheesecloth panels
so there are no gaps between the panels. A single layer of cheesecloth, slightly larger than the appliance
bottom surface, shall cover the supporting surface. If agreeable to those concerned, cheesecloth may be
placed only in the area of the anticipated breach.

77A.4 Wall-mounted and counter-mounted appliances shall be placed in enclosures as shown in
Temperature Test — Wall-mounted Ovens and Counter-mounted Cooking Units, Section 59.5, except the
base for wall-mounted products shall be solid, and the enclosure may be constructed from non-
combustible material such as calcium silicate board or cement board if preferred. The surfaces of the test
enclosure are to be completely covered with two layers of cheesecloth secured as tightly as practicable to
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the enclosure surface. A single layer of cheesecloth shall be held in close contact with exposed surfaces
of the product.

77A.5 Counter-supported ranges shall be supported by 3/8 inch thick minimum plywood or non-
combustible material such as calcium silicate board or cement board on the sides and rear of the
appliance. Enclosure walls shall be placed as close as possible to the sides and rear of the product with
the side walls remaining parallel. The surfaces of the test enclosure are to be completely covered with two
layers of cheesecloth secured as tightly as practicable to the enclosure surface. A single layer of
cheesecloth shall be held in close contact with exposed surfaces of the product. The floor beneath the
product shall be covered with a single layer of cheesecloth.

77A.6 All labels that are applied by the manufacturer shall be applied to the intended surfaces of the test

appliance. Printing on the labels is not required. The manufacturer shall place the wiring diagram in the
test appliance as intended.

77A.7 The appliance shall be dg-energized during the test unless equipped with a protective contrél-or
device. The connection under evaluation shall be electrically isolated from the appliance circuitrycduring
the test. If the appliance is energjzed during the test, a duplicate connection that is electrically,_ isolated
from live parts shall be evaluated. Thermocouples shall be placed around the part (but.net in direct
contact) such that when ignition dccurs, an increase in temperature can be detected. Whenyappropriate,
windows made of glass, or othen clear non-combustible material may be used in the\product to allow
viewing of the component being tgsted. Windows shall be sealed to prevent extraneous.drafts or air leaks.
Windows shall be located in areps not likely to be involved in or influence flame*propagation. Video
cameras may be employed to assist in verification of ignition. A constant currentrpower supply shall be
used and current shall be monitorgd for evidence of shorting or resistance wire(breaks during testing.

77A.8 An appliance control or dg¢vice employed to provide protection from risk of fire shall be evaluated
as a protective control and may be used to de-energize the nichromewire if found to actuate during the
test.

77A.9 Nichrome wire [80% Nickel, 20% Chrome, 22 AWG,“in accordance with ASTM 344], shall be
applied to a connector or switching contact such that the adjacent non-metallic combustible materials will
be ignited during the test.

77A.10 In the application of the pichrome wire to_the part under test, the nichrome wire may be inserted
into the part, or the wire may be externally wrapped around the part under test. The intent is to achieve
complete combustion of the part upder test.and/or adjacent materials.

a) When inserting the coil ihto.the part under test, a single strand of nichrome wire with a minimum
length of 4.0 in (100 mm) ghalh be formed into a coil with a diameter and length that approximates

the connection under evaluation. The coil shall be inserted in place of the connection under
evaluation. In the case of a multi-pin connector, a single terminal pin shall be removed from the
connector such that the coil can be inserted in the worst case location (typically the lowest
position). If worst case position is not obvious, then multiple positions must be evaluated.

b) When externally wrapping a connector or uninsulated terminal, use minimum 2.0 in (50 mm) of
nichrome wire to achieve a minimum of three evenly spaced wraps along the length of the
connector or uninsulated terminal.

¢) Uninsulated terminals shall be wrapped with a non-flammable tape or sleeve prior to wrapping
with nichrome wire to prevent shorting out portions of the nichrome wire.

d) In the case of switching devices, a coil of nichrome wire shall be placed inside the device in the
position of the contacts and appropriately supported to prevent movement during the test.
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Insulated wire leads shall be used to supply power to the nichrome wire and shall be supported and strain-
relieved to prevent the nichrome wire from shifting during testing. With reference to (a) and (d), the
preferred method of wrapping a coil is wrapping nichrome wire around the threads of a No. 6-18 wood
screw with a root diameter of 0.094 in (2.4 mm) and a thread per inch (25.4 mm) count of 18.

77A.11  The nichrome wire shall be energized such that current in the circuit is immediately increased to
11 A and shall be held constant for the duration of the test. If no ignition is detected within 20 minutes, the
current shall be removed from the nichrome wire. If ignition is detected, the current shall be held constant
until burning of the non-metallic combustible material ceases naturally or there is ignition of the
cheesecloth. If ignition of the cheesecloth occurs, the fire shall be extinguished as soon as possible. If the
nichrome wire fractures prematurely, the test shall be repeated.

77A12 Deleted
MANUFACTURING AND PRODUCTION TESTS
78 Dielectric Voltage-Withstand Test

78.1 Each product shall withstand without electrical breakdown, as a routine production-line“test, the
application of an ac potential at a frequency within the range of 40 — 70 Hz or a dc potential-between the
primary wiring, including connected components, and accessible dead metal parts~that are likely to
become energized, and between primary wiring and accessible low voltage (42.4 \/[peak or less) metal
parts, including terminals.

78.2 The production-line test shall be in accordance with either Condition Ar-Condition B of Table 78.1.
The full test potential is to be applied for the full time specified in Table 7Z8.1. The test potential may be
applied gradually until the full test potential is attained; however, for the #>Second test the full test potential
shall be applied at the beginning offthe test.

Table 78.1
Production-line test'potential
Condition A Condition B
Minimum test potential Minimum test potential
Product rating V dc® V.ac Time, s V dc® Vac Time, s
250 V or less without a 1400 1000 60 1700 1200 1
motor rated more than 1/2
hp (373 W output)
250 V or less with a motor 1400 + 2.8 1000 +2\° 60 1700 + 3.4\° 1200 + 2.4\ 1
rated more than 1/2 hp
251-600 V 1400 + 2.8V° 1000 + 2VP 60 1700 + 3.4\° 1200 + 2.4V° 1
600 V or less and product 1400 + 2.8V* 1000 + 2V 60 1700 + 3.4\ 1200 + 2.4V 1
applied directly to persons
250 V or less and product 3500 3600 60 4200 3000 1
applied, in a wet or moist
condition, directly to
persons

@ Maximum marked voltage but not less than 120 V if the maximum marked voltage is within the range 105 — 120 V, and not less
than 240 V if the maximum marked voltage is within the range 210 — 240 V.

b Maximum marked voltage.

¢ Peak dc voltage

78.3 The product may be in a heated or unheated condition for the test.
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78.4 The test shall be conducted when the product is complete (fully assembled). It is not intended that
the product be unwired, modified, or disassembled for the test.

Exception No. 1: A part such as a snap cover or a friction-fit knob that would interfere with conducting the
test need not be in place.

Exception No. 2: The test may be performed conducted before final assembly if the test represents that
for the completed product.

78.5 A product employing a solid-state component that is not relied upon to reduce a risk of electric
shock and that can be damaged by the dielectric potential may be tested before the component is
electrically connected provided that a random sampling of each day's production is tested at the potential

specified in Table 78.1. The circuit
of solid-state component damage

78.6 The test equipment shall

indication of breakdown, and eit
breakdown or an automatic featur
test equipment shall also include 3

78.7 If the output of the test equ
voltmeter in the output circuit to ing

78.8 If the output of the test equi
(1) by a voltmeter in the primary
indicate the test potential; or (3)
marking in a readily visible loca
indicating voltmeter, the equipmer
that the manually reset switch has

78.9 Test equipment other than
intended factory control.

78.10 During the test, the primar
product are to be connected tog
equipment terminal is to be conne

Exception No. 1: A product (resig
excessive secondary voltage build

Iy may be rearranged for the purpose of the test to reduce the likelihood
hile retaining representative dielectric stress of the circuit.

nclude a means of indicating the test potential, an audible or yisual
ner a manually reset device to restore the equipment after elegctrical
e that rejects any unacceptable unit. If an ac test potential is applied, the
transformer having an essentially sinusoidal output.

ipment transformer is less than 500 VA, the equipment shall include a
icate the test potential directly.

pbment transformer is 500 VA or more, the test potential may be indicated
ircuit or in a tertiary winding circuit; (2) by~a’selector switch marked to
in the case of equipment having a single test-potential output, by a
ion to indicate the test potential. .When marking is used without an
t shall include a positive means, such as an indicator lamp, to indicate
been reset following a dielectric.breakdown.

that described in 78.6 +78.8 may be used if found to accomplish the

y switch is to be-in.the on position, both sides of the primary circuit of the
pther and to one’ terminal of the test equipment, and the second test
cted to the-accessible dead metal.

tive, high-impedance winding, or the like) having circuitry not subject to
upin-case of electrical breakdown during the test may be tested (1 ) W/th

had i naoiton- (D) g o, aipag it

a single-pole primary switch, if us

hao AL anh—ano. H £ £h
CU, 11T 101G Oft POSIUOTT; Of =/ WA ul”y ORe—SIGe—oH+re PTTary —CIirCait

connected to the test equipment when the primary switch is in the on position or when a primary switch is

not used.

Exception No. 2: The primary switch is not required to be in the on position if the testing means applies full

test potential between the primary
79 Grounding Continuity Test

79.1

wiring and dead metal parts with the switch not in the on position.

A routine production-line test shall be conducted to determine that grounding continuity exists

between the grounding blade of an attachment plug; or the grounding means provided where the wiring
system is to be connected; and an accessible dead metal part of the appliance that is likely to become
energized. The test is to be conducted on each appliance of the following types:
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a) An appliance with a factory-connected power-supply cord having a grounding means, such as a

neutral or grounding lead.

b) An appliance with instructions indicating that a power-supply cord kit may be used.

¢) An appliance provided with a power-supply cord kit.

79.2 Any indicating device, such as an ohmmeter, a battery-and-buzzer combination, or the like, may be

used to determine compliance with

RATING

the requirement in 79.1.

80 General

80.1 An appliance shall be ratec

in amperes or watts, and also in volts. The rating shall include the

number of phases, if polyphase; and it shall include the frequency — expressed in one of the following

terms: hertz, Hz, cycles-per-secor
other control devices. The range of

80.2 If normal operation of an a
condition to occur in the supply-cir
nominal 125/250 V supply circuit
the rating of the appliance shall be

80.3 With reference to 80.2, to de
steps are to be taken:

a) Determine the maximum
voltage specified in 56.4.

b) Determine the maximum

c) Determine the size of th
Electrical Code, ANSI/NFPA
is greater than for Step A,
with 56.1.

80.4 The currents calculated in 8

80.5 In addition to the rating reg

d, cps, cycles/second, or c/s — if necessary because of relay coils or
a voltage rating shall not be more than 20 V.

ppliance, including the load of all accessories, causes amunbalanced
cuit conductors other than the neutral — that is, in theloutside legs of a
such that branch-circuit overcurrent protection is/ikely to be affected,
computed using the maximum current flowing in-any leg. See 56.2.

termine if the overcurrent protection is able. fo be affected, the following

power input. See 56.2. Calculate the’maximum current using the test

current in any supply-circuitconductor other than the neutral. See 56.2.

e branch-circuit overcurrent protector in accordance with the National
\ 70, for each step.«fithe branch-circuit overcurrent protector for Step B
ise the input of Step B in determining whether the appliance complies

).3 are to"be rounded off to the nearest integer.

uired’by 80.1, a wall-mounted oven or counter-mounted cooking unit

nale o daocoribad 0 Q9 2 ON Q22 99 chall b additicnalihv—ratad

provided with supplementary term
amperes or watts indicating the ma

MARKING
81

General

81.1
the appliance.

81.2 A required marking shall not

a H=Y
TarS- as UCSUnioCU 1T JTZ 929 Tz o2z Stian ot auurtaortany - ratcuTirT

ximum rating for the parallel-connected units.

All required marking shall be plain, legible, and except as noted otherwise, permanently affixed to

be on a removable part of an appliance, such as a drawer.

81.3 A cautionary marking shall contrast with its background, be easily readable, and be readily visible

from the user's position or from the

position in which a specific risk would be encountered.
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81.4 In a cautionary marking, the words "CAUTION," "WARNING," or "DANGER" shall be in letters not
less than 3/32 in (2.4 mm) high.

82 Visible During Installation and Inspection

82.1 The marking required by 82.2 — 82.21 shall be readily visible during installation and during
inspection of the supply-wiring connections.

82.2 A wall-mounted oven or a counter-mounted cooking unit provided with supplementary terminals as
described in 9.2.3.20 — 9.2.3.22 shall be permanently marked to indicate the model or catalog number of
each unit with which it may be associated. A cross-reference marking shall be provided on the associated
unit. It shall also be marked to indicate that there are two points for inspection of wiring terminals. The

marking shall be located so that it will be readily visible at the point of parallel connection. Also see 82.21.

82.3 Each individual heating eleent of an appliance that is of interchangeable design or intended to be

readily removable for cleaning or s
a) Its electrical rating in vol

b) The manufacturer's part

82.4 An appliance equipped wit
16.2.4 shall be marked with the wj
Electric Shock, frame grounded
conductor is prohibited for new b
vehicles, or in an area where
installations where grounding thro

a) Disconnect the link from
b) Use grounding terminal

c) Connect neutral termina
to be connected by means

Where the link is not visible at thg
location of the link.

82.5 Other than noted in 82.6, 3
and provided with a 3-conductor ¢

ervicing shall be marked with:
s and amperes, or in volts and watts; or

number.

h a link and having terminals or leads in accordance with 16.2.1 and
prd "WARNING" and the following statement or.the*equivalent: "Risk of
o neutral of appliance through a link. Groufding through the neutral
ranch-circuit installations (1996 NEC); mobile homes; and recreational
local codes prohibit grounding through the neutral conductor. For
igh the neutral conductor is prohibited:

the neutral;
br lead to ground unit; and

or lead to branch circuit'neutral in usual manner (when the appliance is
of a cord kit, use 4-canductor cord for this purpose).”

wiring terminals/or leads, the appliance shall be marked to specify the

n appliance equipped with a link in accordance with 16.2.1 and 16.2.4
ord or cable assembly shall be marked with the word "WARNING" and

the following statement or the eqL

ivalent: "Risk of Electric Shock, frame grmmdnd to_neutral of Qpplinnr‘p

through a link. Grounding through the neutral conductor is prohibited for new branch-circuit installations
(1996 NEC); mobile homes; and recreational vehicles, or in an area where local codes prohibit grounding
through the neutral conductor. When installed where it is not permitted to ground through the neutral, the
3-conductor cord or cable assembly must be replaced by a 4-conductor cord or cable assembly. See
manufacturer's instructions." See 86.11 also.

82.6 An appliance as described in the Exception to 16.1.1 shall be marked with the word "WARNING"
and the following statement or the equivalent: "Frame grounded to neutral of appliance through a link. This
range not for use in mobile homes or in areas where local codes do not permit grounding through neutral.”

82.7 A pressure wire connector intended for connection of an equipment-grounding conductor shall be
identified by being marked "G," "GR," "GND," "Ground," "Grounding," the grounding symbol illustrated in
Figure 82.1, a similar marking, or by a marking on the wiring diagram provided on the appliance.
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Figure 82.1

Grounding symbol

N

IEC417, Symbol 5019

82.8 The markings mentioned in
the intent of the requirement.

82.9 A wall-mounted oven or cou
the Exception to 16.2.1 shall have
word "WARNING" and the follow
grounding lead to neutral lead. If u
neutral, open connection and use

B2.4 and 82.5 are not required to be permanent — remévable tags meet

hter-mounted cooking unit that is factory-connécted in accordance with
a tag attached to the end of the lead assembly that is marked with the
ng statement or the equivalent: "Framé.grounded by connection of
5ed in a mobile home or if local codes-do not permit grounding through
grounding lead to ground unit in accardance with local codes. Connect

neutral lead to branch-circuit neutral conductor in usual manner."

82.10 An appliance that is intend
wiring brought into the appliance s
or the equivalent: "To reduce the rig

ed to be connected to the:power supply only by means of permanent
hall be marked with the 'word "WARNING" and the following statement
k of electric shock and fire, do not use a flexible power-supply cord with

this appliance."

82.11 A single-oven eye-level range intended.for mounting directly over any specific appliance shall be
marked with a code number or some similar‘designation to indicate the appliance over which it may be
mounted.

82.12 If a spacing of more than|the’ minimum value that will accommodate the trims is necessary to

reduce the likelihood of excessive temperatures when a wall-mounted oven is installed adjacent to an
identical oven as described in 59.5.2.6, the oven shall be marked to indicate the minimum separation that
must exist between it and the identical oven when installed. If ovens are intended for installation side by
side, the indicated minimum distance is to be that between vertical centerlines through the fronts of the
ovens; and if ovens are intended for installation one above the other, the indicated distance is to be that
between the horizontal centerlines through the fronts of the ovens.

82.13 An electrical accessory intended for field installation in or on an appliance shall be marked with the
manufacturer's name, with a catalog number or the equivalent, with the type of household cooking
equipment with which it is intended to be used — for example, range or wall-mounted oven — and with the
name of the manufacturer of that appliance. The associated appliance shall be marked to indicate the
catalog number or equivalent designation of such an accessory and the name of the manufacturer of that
accessory.
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82.14 With reference to 82.13, instructions for installing the accessory shall be provided on or with the
accessory. A statement shall be included in the instructions warning the user that the appliance must be
disconnected from the source of supply before attempting the installation, and that the accessory is
intended for use only with an appliance that is marked to indicate such use.

82.15 An appliance employing devices to reduce the risk of tipping of the appliance shall be marked with
text and illustration as shown in Figure 82.2. An equivalent marking may be used provided the word
"WARNING" appears on the marking.

Figure 82.2

Range stability marking- visible to installer

A WARNING

Tip-Over Hazard

A child or gdult can tip the range and be killed.

-

Install antiip device to range and/or structure per installation instructions.
Engage th¢ range to the anti-tip device installed to the structure.
Re-engaggq anti-tip device if range is moved.

Failure to fpllow these instructions can result in death or serious burns tg'children and adults.

Show specific manufacturer illustrations and instructions forichecking

the installation of anti-tip device.

su0350a

82.16 If more than the minimunp spacing that will accommodate the trlms |s necessary to reduce the
likelihood of excessive temperatire=u C

identical cooking unit as described in 59. 5 3. 4 the cooklng unit shaII be marked to |nd|cate the minimum
separation that must exist between it and an identical cooking unit when installed. If cooking units are
intended for installation end to end, the indicated minimum distance is to be that between centerlines
parallel to the ends of the units; and if the cooking units are intended for installation side to side, the
indicated minimum distance is to be that between centerlines parallel to the sides of the units.

82.17 With reference to 15.1, if an appliance is provided with a lamp rated more than 150 V, the
appliance shall be marked to indicate that it is intended for use only where 250 V incandescent lamps are
used for general household lighting.

82.18 An appliance having field-wiring terminals shall be marked "Use Copper or Aluminum
Conductors." This marking shall be independent of any marking on the terminals and is allowed to be on a
wiring diagram.
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Exception: This marking may be omitted if the appliance complies with 9.2.2.2 and is marked "Do Not Use
Aluminum Conductors with this Appliance. Use Copper Conductors Only."

82.19 With reference to 82.18, an abbreviation designating copper or aluminum shall be "CU" or "AL."

82.20 An appliance intended for use on alternating current only or on direct current only shall be so
marked. A 2-wire appliance intended for use only on a 3-wire, 120/240 V ac system shall be marked
"Connect only to a 3-wire, 120/240-volt power supply; the neutral conductor is not required for the
operation of the appliance. The potential at the power supply electrical connections shall be 150-volts-to-
ground or less." A 2-wire appliance intended for connection to a maximum 240 V to ground ac system
shall be marked for a 240 V rating.

82.21 A wall-mounted oven or cgunter-mounted cooking unit provided with supplementary terminals as
described in 9.2.3.20 — 9.2.3.22, gnd leads as described in the Exception to 9.2.1.1, shall be marked to
indicate that there are two points fgr inspection of wiring terminals. This marking need not be permanent.

e built-in and attached to the cabinet structure, rated 120 V, 1.45kW
lexible cord shall be provided with the following marking: "Gonnect to

82.22 An appliance intended to
(14.6 A) or less and employing a
Individual Branch Circuit Only."

83 Visible After Installation

83.1 The marking required by 8;
intended.

B.5 — 83.11 shall be readily visible after the appliance is installed as

83.2 A marking on the back of an appliance is not acceptable becausg of the difficulty in seeing the

marking after the appliance is insta

83.3 A marking that is not visible
from its mounting installation is not

83.4 A marking that is not visible
part can be moved or removed with

83.5 An appliance shall be marke

a) The manufacturer's nan
responsible for the product

led.

without moving a wall-mounted oven or a counter-mounted cooking unit
acceptable.

Linless a part on the appliance is moved or removed is acceptable, if the
out the use of a togl:

d with:

e, tradémark, or other descriptive marking by which the organization
can be-identified — hereinafter referred to as manufacturer's name;

b) A distinctive catalog num

erorthe eqL livalent; and

c) The electrical rating. Also see 86.17.

83.6 A counter-mounted cooking unit intended for mounting directly above a wall-mounted oven shall be
marked with the model or catalog number of the oven or ovens with which it may be so assembled or
combined. A cross-reference marking shall be provided on the associated oven or ovens.

83.7 For a counter-mounted cooking unit that is not completely assembled when shipped from the
factory — see 7.6 — the top surface shall be marked with the manufacturer's name, and the catalog number
or the equivalent; and the remainder of the unit shall be marked in accordance with 83.5. Instructions for
assembling and installing the unit shall be provided on or with the unit.

83.8 A ventilating hood shall be marked to call attention to the need for:
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a) Frequent cleaning of all grease from the fan itself and from all other grease-laden surfaces; and

b) Frequent removal and cleaning or replacement of any filter unit provided.

This marking shall be in letters not

less than 3/16 in (4.8 mm) high.

83.9 If a manufacturer produces or assembles appliances of a certain type at more than one factory,
each finished appliance shall have a distinctive marking by which it may be identified as the product of

particular factory.

83.10 An appliance that is tested as provided in 59.3.7.4, or in the Exception to 72.1.4, shall be marked

with the word "WARNING" and t

he following or equivalent wording: "To reduce the risk of ignition of

surrounding combustible material
and ___ inches from rear wall. Ing
the marking are to be those specifi

83.11 An appliance that is tested
"WARNING" and the following o

5, install __ inches from left sidewall, ___ inches from right sidewall,
tall in accordance with manufacturer's instructions." The dimensions in
ed by the manufacturer.

as provided in the Exception to 59.5.3.1 shall be marked with the-word
equivalent wording: "If installing between two parallel side, walls or

cabinets, the walls or cabinets shguld be spaced at least ___inches apart to reduce the risk of.ignition of

surrounding combustible materia
distance between sidewalls when

83.12 An appliance employing d
the text and illustration as shown
“WARNING” appears on the marki

s." The spacing specified in the marking shall be no dess than the
ested in accordance with Temperature Test, Section 59¢

bvices to reduce the risk of tipping of the appliance shall be marked with
in Figure 83.1. An equivalent marking may be‘dsed provided the word
hg. The marking may be visible after opening’an oven door.

Figure 83.1

Ran

),
/ A child or adult can

Check installation

Check engagemen|

Failure to follow thd

ge stability marking — visible ffom front

A WARNING

Tip-OverHazard

Show illustrations

tip the range and be killed: and/or instructions
for checking the
f anti-tip device perfinstallation instructions. installation of

L o) ) ) L . anti-tip device.
of anti-tip device.if range is moved per installation instructions.

se instructions/can result in death or serious burns to children and adults.

su0351a
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83.13 An appliance employing devices to reduce the risk of tipping of the appliance shall be marked with
a consumer removable label with an area of at least 36 square inches. The label shall state that the range
should not be operated without the anti-tip device installed and include information and illustration as
shown in Figure 83.2. An equivalent marking may be used provided the word “WARNING” appears on the
marking. The label shall state "CONSUMER INFORMATION — THE INSTALLER SHALL NOT REMOVE"
and “Before removing label, ensure anti-tip device is properly installed.” The label shall be visible after the
appliance is installed with any doors closed.

Figure 83.2

Range stability marking — consumer removable label

A WARNING

), Tip-Over Hazard
/ A child or adult ¢an tip the range and be killed.

Verify the anti-tip bracket has been installed.

Ensure the antiip bracket is engaged when the range is moved.
Do not operate the range without the anti-tip bracket in place.

Failure to follow]these instructions can result in death or serious burns to children and adults,

Show specific anufacturer illustrations for checking installation/engagement of

anti-tip brackets.

CONSUMER INFORMATION - THE INSTALLER SHALL NOT REMOVE

Before remqving label, ensure anti-tip bracket is properiyiinstalled.

su0352a

84 Visible to the User

84.1 During servicing

84.1.1 The marking required by 84.1.2 — 84.1.5 shall be readily visible to the user during servicing.

84.1.2 An appliance marked in accordance with 82.17 shall also be marked: "Replace lamp with 250-volt
lamp only."

84.1.3 A counter-mounted cooking unit that opens an ordinary — non-time-delay — fuse when tested in
accordance with the Exception to 57.1, shall be marked: "If connected to a circuit protected by fuses, use
time-delay fuses with this appliance," or with the equivalent.

84.1.4 The following information shall be marked both on the plug-in module and on its shipping carton:

a) The manufacturer's name, trademark or other descriptive marking by which the organization
responsible for the product can be identified;
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b) The catalog number or the equivalent; and

c¢) The electrical rating.

84.1.5 An appliance intended to be used with a plug-in module shall be marked to indicate the catalog
designation of the intended module and the manufacturer of the module.

84.2 During use

84.2.1 The markings required by 84.2.2 — 84.2.8 shall be readily visible to the user during operation of
the appliance.

84.2.2 If a reduced setting of the thermostat is necessary for proper operation while a rotating spit is
being used, the maximum thermastat setting for such use shall be plainly indicated by the words "rotary.
roasting," "spit broiling," or an equivalent wording on or adjacent to the thermostat. This marking may
indicate a range of settings lower than the maximum.

84.2.3 With reference to 59.3.4.6, if a specific kind or type of pan is required to be used with an
appliance, the appliance shall be| clearly marked or the accompanying instruction booklet¢shall carry a
statement similar to the following:["CAUTION — To obtain proper heating use only the pans_provided with
this appliance."

84.2.4 An appliance that emplqys an indicator light in accordance with 25.2:2.and 25.2.4 shall be
provided with a permanent marking, located adjacent to the light, that identifies.the function of the light.
The marking shall consist of the word "WARNING" and the following.er“the equivalent: "Oven is
malfunctioning in self-cleaning mede, turn off or disconnect from power supply. See instruction manual
before operating.”

84.2.5 An appliance that emplgys an audible signal in accordance with 25.2.2 and 25.2.4 shall be
provided with a permanent marking, located in an area readily\visible to the user during the operation of
the appliance. The marking shall ponsist of the word "WARNING" and the following or the equivalent: "If
alarm signal (for example, a bell of buzzer) sounds, oven is-malfunctioning in self-cleaning mode. Turn off
or disconnect from power supply and see instruction manual before operating.”

84.2.6 An appliance that is proJided with a trouble indication in accordance with the requirements for
Electrical Supervision of the Stapdard for Safety-Related Solid-State Controls for Household Electric
Ranges, UL 858A, shall be marked in a-location readily visible to the user during operation of the
appliance with the word "CAUTION" and\the following or equivalent: "Alarm signals a component failure.
Have appliance repaired by a qualified_serviceman before using." If a visual signal is used to supplement
an audible signal in accordance with-JL 858A, the appliance shall be provided with a permanent marking,

in a location adjacent to the signal readily visible to the user during operation of the appliance, that
identifies the function of the light and consists of the word "CAUTION" and the following or equivalent:
"Light signals a component failure. Have appliance repaired by a qualified serviceman before using."
These two markings, if both apply, may be combined into a single marking.

84.2.7 An appliance that employs an indicator light in accordance with 62.2 and 96.1.2 shall be provided
with a permanent marking, located adjacent to the light, that identifies the function of the light. The marking
shall consist of the word "WARNING" and the following or the equivalent: "Appliance is malfunctioning,
turn off or disconnect from power supply. See instruction manual before operating.”

84.2.8 An appliance that employs an audible signal in accordance with 62.2 and 96.1.2 shall be provided
with a permanent marking, located in an area readily visible to the user during the operation of the
appliance. The marking shall consist of the word "WARNING" and the following or the equivalent: "If alarm
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signal (for example, a bell or buzzer) sounds, appliance is malfunctioning. Turn off or disconnect from
power supply and see instruction manual before operating.”

84.2.9 For an appliance provided with casters, the marking required by 84.2.10 shall be located in an
area readily visible to the user when preparing to move the appliance by unlocking the casters.

84.2.10 For an appliance provided with casters, there shall be a marking in addition to 84.2.1 — 84.2.8.
The marking shall consist of the word "WARNING" and the following or the equivalent: "To reduce the risk
of burns, do not move this appliance while hot. To reduce the risk of injury due to tipping of the appliance,
verify the reinstallation of this appliance into the anti-tip device provided after returning the appliance to the
original installed position."

INSTRUCTIONS
85 General

85.1 An appliance shall be provided with legible instructions pertaining to:
a) Installation as specified ip Section 86; and

b) A risk of fire, electric ghock, or injury to persons associated with use of_the appliance as
specified in Section 87; and

c) Operation as specified in|Section 87.

85.2 The instructions and warning statements required by Sections 86 through 87 shall be provided as
printed material and shall be repeated in any electronic media instructions-provided. All other instructions
may be provided in electronic read{only media format only, such as CD:ROM.

85.3 The printed instruction material referenced in 85.2 shall_contain detailed instructions of how to
obtain a printed copy of the materigl contained in electronic format.

86 Installation Instructions

86.1 An appliance shall be provifled with installation instructions in accordance with 86.2 — 86.17. The
installation instructions shall be packaged or.0therwise kept together and shall be marked with the
following or its equivalent: "Important — Savefor the local electrical inspector's use."

Exception: The marking may be omitted if the installation instructions are permanently attached to the
appliance in a location that is readily visible during installation and inspection.

86.2 For an eye-level range, a drawing and legend similar to Figure 59.4 shall be provided giving the
minimum spacings that must be maintained between the appliance and adjacent cabinetry.

86.3 The installation instructions provided with a range or counter-mounted cooking unit shall include the
following or its equivalent: "To eliminate the risk of burns or fire by reaching over heated surface units,
cabinet storage space located above the surface units should be avoided. If cabinet storage is to be
provided, the risk can be reduced by installing a range hood that projects horizontally a minimum of 5
inches beyond the bottom of the cabinets."

86.4 For a counter level range or a counter-mounted cooking unit, a drawing and legend similar to Figure
59.3 and Figure 59.7, respectively, shall be provided giving the minimum spacings that must be
maintained between the appliance cooking surface and the horizontal surface above the cooking top.
Except as noted in 86.5, the legend accompanying the drawing shall be: "A = 30 inches minimum
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clearance between the top of the cooking surface and the bottom of an unprotected wood or metal
cabinet;" or "A = 24 inches minimum when bottom of wood or metal cabinet is protected by not less than
1/4-inch-thick flame-retardant millboard covered with not less than No. 28 MSG sheet steel, 0.015-inch-
thick stainless steel, 0.024-inch-thick aluminum, or 0.020-inch-thick copper."

86.5 If an electrically heated warming tray is provided on the back guard of a counter level range, the
dimension in Figure 59.3 shall be 30 in (762 mm) and the appropriate legend described in 86.4 shall be
used.

86.6 For a combination electric-solid fuel range, a drawing and legend shall be provided giving the
required air space, if any, at the electrical end as specified in 59.4.5.1 and the minimum spacings at the
nonelectrical end as specified in Table 59.2.

86.7 A wall-mounted oven shJaII be provided with instructions specifying the proper method of
installation.

86.8 An appliance provided with a duct system as described in 23.4 shall be provided with ‘explicit
instructions specifying:

a) How the appliance should be vented; and

b) That the exhaust air should not be vented into a wall, a ceiling, or a concealed space of a
building.

86.9 With reference to the regliirement in 86.8, the instructions may be (included in the installation
instruction book, or marked on the|appliance in a location that will be visible*during installation.

86.10 If the appliance installatign instructions indicate that the appliance is not prohibited from being
connected by means of a power-supply cord kit, the instructions shall indicate that only a power-supply
cord kit rated _ volts,  amperes and marked for use.with ranges shall be used. The specified
ampere rating for the cord shall bg 30, 40, or 50 A, in accortdance with Table 86.1. The instructions shall
also specify the number of condyctors (3 or 4) and the type of terminations (tinned leads, closed-loop
terminals, open-end spade lugs wjth upturned ends, orsimilar terminations) that the cord kit is to employ,
as appropriate for the appliance slipply terminals, and'that only a 4-conductor cord is to be used when the
appliance is installed where groungding through theé neutral conductor is prohibited, such as:

a) New branch-circuit installations (1996 NEC),

b) Mobile homes,

c) Recreational vehicles, o

d) In an area where local codes prohibit grounding through the netural.

86.11 With reference to 82.5, explicit instructions for changing from a 3-conductor cord or cable
assembly to a 4-conductor cord or cable assembly when the appliance is to be used in a location where
grounding through the neutral conductor is prohibited. Grounding through the neutral conductor is
prohibited for new branch-circuit installations (1996 NEC); mobile homes; and recreational vehicles, or an
area where local codes prohibit grounding through the neutral conductor and shall be provided with each
appliance marked with the warning specified in 82.5. With regard to cord replacement, other than specified
in 86.12, the instructions shall:

a) Indicate that only a 4-conductor power-supply cord kit rated volts, amperes and
marked for use with ranges shall be used; and
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b) Specify the type of termi
upturned ends, or similar
appliance supply terminals.

nations (tinned leads, closed-loop terminals, open-end spade lugs with
terminations) that the cord kit is to employ, as appropriate for the

The specified ampere rating for the cord shall be 30, 40, or 50 A, in accordance with Table 86.1.

Table 86.1
Specified power-supply-cord kit rating
. Wall- or counter-mounted cooking unit rating, Specified rating of
Range rating, W w power-supply-cord
120/240 V 3-wire 120/208 V 3qwire 4261246-V-3=wire 426/286-V-3=wire eit—A
0-8,749 0-7,80p 0-7,200 0-6,240 30
8,750 — 16,500 7,801 -12,600 7,201-9,600 6,241 -8,320 40 or 50°
16,501 — 22,500 12,501 — 18500 9,601 -12,000 8,321-10,400 50
2 See 86.15.

86.12 For an appliance equipp
appliance enclosure through an o
replacement instructions specifieq

bd with a factory-connected flexible cord or cable that leaves the
pening sized in accordance with the Exception to 9.,3.113, the cord
in 86.11 shall identify the specific cord kit that is™t0 be used. The

identification shall include the namé of the cord-kit manufacturer and a distinctive cataleg or part number.

86.13 With reference to 38.3.4(
reduce the risk of tipping the ap

), the instructions for an appliance employing devices intended to
bliance shall include the word "WARNING™ and the following or the

equivalent:
a) "A child or adult can tip tHe range and be killed."

b) "Install the anti-tip devick to the structure and/or the.fange [indicate the two or more possible
locations]."

c) "Engage the range to the|anti-tip device by [state how for the two or more possible locations]."
d) "Re-engage the anti-tip device if the range‘is'moved."
e) "See installation instructipns for details:"

f) "Failure to do so can result in death’or serious burns to children or adults."

86.14 Instructions shall include alwatning specifying how to check installation of the anti-tip device. The

warning shall be on the first or second page of the installation instructions and in the section of the
installation instructions describing the installation of the anti-tip device.

86.15 With respect to note a of Table 86.1, the installation instructions provided with a range rated 8,750
- 16,500 W at 120/240 V or 7,801 — 12,500 W at 120/208 V and a wall- or counter-mounted cooking unit
rated 7,201 — 9,600 W at 120/240 V or 6,241 — 8,320 W at 120/208 V may specify the use of a cord kit
rated either 40 A or 50 A. If the instructions specify the use of a cord kit rated 50 A, the instructions shall
also specify that only 50 A rated cord kits that are marked for use with nominal 1-3/8 in (34.93 mm)
diameter connection openings may be used.

86.16 The installation instructions for an appliance that is tested as provided in 59.3.7.4, in the Exception
to 59.5.3.1, and in the Exception to 72.1.4, shall indicate the minimum required clearances to adjacent
surfaces, consistent with the minimum clearances specified in the marking described in 83.10.


https://ulnorm.com/api/?name=UL 858 2023.pdf

AUGUST 2, 2023 UL 858 145

86.17 The installation instructions or instruction manual shall include information identifying the location
of the nameplate label required by 83.5. Such identification shall be located with or adjacent to the
instructions for electrical connections and shall also include a drawing or other pictorial identification of the
location of the label.

Exception: Providing the location of the nameplate label required by 83.5 on a separate instruction sheet
to be included with the installation instructions or instruction manual meets the intent of this requirement.

86.18 A cord-connected cooking appliance complying with exceptions to 55A.1 and 55A.2 shall have
instructions that contain the following statement. “Caution: Risk of Electric Shock. If the cord or plug
becomes damaged, disconnect the appliance from the power supply and replace only with a cord or plug
of the same type.”

87 User Instructions

87.1 Each appliance shall be prq
potential risks of fire, electric shoc
reduce those risks. These instru
appear before the operating instru

87.2 Letters in the instructions r

vided with an instruction manual that shall specifically warn the uset of
K, or injury to persons, and state the precautions that should be taken to
ctions shall be separated in format from other instructions,.;and shall
Ctions in the manual.

bquired by 87.1 shall not be less than 1/12 in (2.1 mm) high in the text

and in illustrations. The instructionss shall have a heading such as "IMPORTANT INSTRUCTION" in letters
not less than 3/16 in (4.8 mm) high.

87.3 The important instructions
equivalent; and the appropriate ing

in the manual shall include the appropriaté’instructions in (a), or the
tructions in (b) — (h), as applicable, or the equivalent.

a) ALL APPLIANCES:

1) Proper Installati
qualified technician

bn — Be sure your appliance(is properly installed and grounded by a

2) Never Use Your Appliance for Warming or Heating the Room.

3) Do Not Leave C
where appliance is
appliance.

nildren Alone —.Children should not be left alone or unattended in area
in use. Theyshoeuld never be allowed to sit or stand on any part of the

4) Wear Proper Ap
using the appliance

parel=.0ose-fitting or hanging garments should never be worn while

5) User Servicing — Do not repair or replace any part of the appliance unless specifically
recommended in the manual. All other servicing should be referred to a qualified technician.

6) Storage in or on Appliance — Flammable materials should not be stored in an oven or
near surface units.

7) Do Not Use Water on Grease Fires — Smother fire or flame or use dry chemical or foam-
type extinguisher.

8) Use Only Dry Potholders — Moist or damp potholders on hot surfaces may result in burns
from steam. Do not let potholder touch hot heating elements. Do not use a towel or other
bulky cloth.

b) SURFACE COOKING UNITS:
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1) Use Proper Pan Size — This appliance is equipped with one or more surface units of
different size. Select utensils having flat bottoms large enough to cover the surface unit
heating element. The use of undersized utensils will expose a portion of the heating
element to direct contact and may result in ignition of clothing. Proper relationship of utensil
to burner will also improve efficiency.

2) Never Leave Surface Units Unattended at High Heat Settings — Boilover causes smoking
and greasy spillovers that may ignite.

3) Make Sure Reflector Pans or Drip Bowls Are in Place — Absence of these pans or bowls
during cooking may subject wiring or components underneath to damage.

4) Protective Liners — Do not use aluminum foil to line surface unit drip bowls or oven

bottoms, except as guggested in the manual. Improper installation of these liners may result
in a risk of electric shock, or fire.

5) Glazed Cookind Utensils — Only certain types of glass, glass/ceramic, ceramic,
earthenware, or other glazed utensils are suitable for range-top service without breaking
due to the sudden clange in temperature.

c) OVENS:

d) SELF-CLEANING OVEN

6) Utensil Handles §
To reduce the rish
unintentional contad
is turned inward, ang

7) Do Not Soak R
immersed in water.

1) Use Care When
replacing food.

2) Do Not Heat Uno
burst and result in in

3) Keep Oven Vent [

4) Placement of Ov
cool. If rack must b
element in oven.

hould Be Turned Inward and Not Extend Over Adjacent Surface Units —

of burns, ignition of flammable materials, and <&pillage due to
t with the utensil, the handle of a utensil should be_positioned so that it
does not extend over adjacent surface units.

emovable Heating Elements — Heating elements should never be

Opening Door — Let hot air, or steam escape before removing or

pened Food Containers(— Build-up of pressure may cause container to
ury.

Ducts Unobstructed!

bn Racks =“Always place oven racks in desired location while oven is
e moved.\while oven is hot, do not let potholder contact hot heating

St

1) Do Not Clean Do

or Gasket — The door gasket is essential for a good seal. Care should

be taken not to rub, damage, or move the gasket.

2) Do not use a protective coating to line the oven and do not use commercial oven cleaner
unless Certified for use in a self-cleaning oven.

3) Clean Only Parts

Listed in Manual.

4) Before Self-Cleaning the Oven — Remove broiler pan and other utensils.

e) GLASS/CERAMIC COOKING SURFACES:

1) Do Not Cook on Broken Cook-Top — If cook-top should break, cleaning solutions and
spillovers may penetrate the broken cook-top and create a risk of electric shock. Contact a
qualified technician immediately.
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2) Clean Cook-Top

With Caution — If a wet sponge or cloth is used to wipe spills on a hot

cooking area, be careful to avoid steam burn. Some cleaners can produce noxious fumes if
applied to a hot surface.

f) VENTILATING HOODS:

1) Clean Ventilating Hoods Frequently — Grease should not be allowed to accumulate on

hood or filter.

2) When flaming foods under the hood, turn the fan on.

g) DEEP FAT FRYERS:

1) Use extreme cau
h) INDUCTION COOKTOH

1) Do not place m
surface since they @

87.4 Any of the instructions prov
instruction manual.

87.5 The instruction manual prg
word "CAUTION" and the followin
above a range or on the backgua
seriously injured."

87.6 The instruction manual pr
following or its equivalent; "DO N(
may be hot even though they are ¢
burns. During and after use, do no
or areas near units until they hay
areas — for example, the cook-top

87.7 The instruction manual pro
its equivalent: "DO NOT TOUCH
elements may be hot even though
to cause burns. During and after
heating elements or interior surfag

jon when moving the grease Ketile or disposing of Not grease.
SURFACE UNITS:

btallic objects such as knives, forks, spoons and lids on the cooktep
an get hot.

ded as part of the marking on an appliance need not be included in the

vided with a range or counter-mounted cooking unit shall include the
j or the equivalent: "Do not store items of interestto children in cabinets
rd of a range — children climbing on the range*to reach items could be

bvided with an appliance employing©a surface unit shall include the
T TOUCH SURFACE UNITS OR.AREAS NEAR UNITS — Surface units
ark in color. Areas near surface units may become hot enough to cause
t touch, or let clothing or other; flammable materials contact surface units
e had sufficient time to(Cool. Among these areas are (identification of
and surfaces facing the cook-top)." See 87.10.

ided with an appliahce employing an oven shall include the following or
HEATING ELEMENTS OR INTERIOR SURFACES OF OVEN — Heating
they are.dark in color. Interior surfaces of an oven become hot enough
use, da not touch, or let clothing or other flammable materials contact
es oftoven until they have had sufficient time to cool. Other surfaces of

the appliance may become hot
surfaces — for example, oven ven
of oven doors)." See 87.10.

¢nough to cause burns — among these surfaces are (identification of

87.8 With reference to 38.3.4(e), the user instructions for an appliance employing devices intended to
reduce the risk of tipping the appliance shall include the word "WARNING" and the following or its

equivalent:

a) "A child or adult can tip the range and be killed. "

b) "Verify the anti-tip device has been properly installed and engaged [state how for the two or

more possible locations]."

c) "Ensure the anti-tip device is re-engaged when the range is moved [state how for the two or

more possible locations]. "

d) "Do not operate the rang

e without the anti-tip device in place and engaged.”
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e) "Failure to do so can result in death or serious burns to children or adults.”

Instructions shall be included specifying how to check installation of the anti-tip device. The warning shall
be on the first or second page of the user information.

87.9 The instruction manual provided with an appliance provided with casters and a device to reduce the
risk of tipping shall include the word "WARNING" and the following or the equivalent: "TO REDUCE THE
RISK OF BURNS, DO NOT MOVE THIS APPLIANCE WHILE HOT. THIS APPLIANCE IS PROVIDED
WITH CASTERS TO FACILITATE MOVEMENT. TO REDUCE THE RISK OF INJURY DUE TO TIPPING
OF THE APPLIANCE, VERIFY THE REINSTALLATION OF THIS APPLIANCE INTO THE ANTI-TIP
DEVICE PROVIDED, AND LOCK THE CASTERS AFTER RETURNING THE APPLIANCE TO THE
ORIGINAL INSTALLED POSITION."

87.10 For an appliance that employs a surface unit and an oven, the instructions specified in 87.6 and

87.7 may be combined.

87.11 The "Important Instruction
indicator light or an audible signal i
statement or the equivalent: "In thg
signal (for example, a bell or buzzd
disconnect appliance from power s

87.12 An appliance that is provi
Electrical Supervision of the Star
Ranges, UL 858A, shall be provid
activation of the trouble indication (

87.13 The "Important Instruction
indicator light or an audible signal i

section of the instruction manual for an appliance that empléys”an
h accordance with 25.2.2, 25.2.4, and 25.2.5 shall include thefollowing
event the self-cleaning mode malfunction light goes on, or the audible
r) sounds, oven is malfunctioning in the self-cleaning modeé. Turn off or
Lpply and have serviced by a qualified technician."

Jed with a trouble indication in accordance withithe requirements for
dard for Safety-Related Solid-State Controls.for Household Electric
ed with instructions specifying what the.useér is to do in the event of
for example, "Disconnect power supply and call qualified serviceman").

" section of the instruction manualifor an appliance that employs an
N accordance with 62.2 and 9612 shall include the following statement

or the equivalent: "If the malfunctipn light goes on, or if the audible signal (for example, a bell or buzzer)

sounds, appliance is malfunction
serviced by a qualified technician."

ng. Turn off or disconpect appliance from power supply and have

87.14 An appliance intended to

e built-in and attached to the cabinet structure, rated 120 V, 1.75 kW

(14.6 A) or less and employing a|flexible cord, shall be provided with the following instructions. These
instructions shall be located in the pame section-of the Instruction Manual as the Power Supply/Grounding
connection instructions. “Do not uge an exterision cord to connect this appliance. If the power supply cord
is too short, have a qualified electrifian or'serviceman install an outlet near the appliance.”

87.15 An appliance intended to be_btilt-in _attached to the cabinet structure and is rated 120 \V/_1.75 kW
(14.6 A) or less shall be provided with the following instruction, or equivalent: “This Oven is intended to be
built-in to a cabinet structure only and is not intended for attachment to the building structure.” This
instruction is to be located in the Installation Section that identifies the cabinetry that is required for the
installation. In addition, this instruction shall be more prominent than the general installation instructions.

87.16 For smart enabled electric ranges that allow remote operation in accordance with any portion of
Section SA3, an additional statement shall be provided. "Remote Operation — This appliance is
configurable to allow remote operation at any time. Do not store any flammable materials or temperature
sensitive items inside, on top or near surface units of the appliance."
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CONTINUOUS-CLEANING OVENS

88 General
88.1 Scope

88.1.1

The requirements in 88.2.1 and 88.3.1 cover continuous-cleaning ovens. These requirements

supplement and, in some cases, a
88.2 Construction

88.2.1 Any material used in the
the oven temperatures that may e

88.3 Performance

88.3.1 If the manufacturer's instr
used for cleaning, the temperatursg
the oven set at the maximum temp

SELF-CLEANING OVENS
GENERAL
89 Scope

89.1
a) Operating at temperatur

b) Having an oven volum
accordance with the Proce
Microwave and Convention

c) That are intended to be

mend the requirements in Sections 2 — 87.

coatina on-an-oven-interiorliner—door—and-tha like-shall not he-toxic-at
St GO -oYeR-HHeHOH—ReH& H—a et HEB-SHa RO+ 8-1toXxic—<t

ist.

Lictions state that an oven temperature more than 246°C (475°F) is'to be
test described in Temperature Test, Section 59 shall be conducted with
erature recommended by the manufacturer.

The requirements in Sectiops 90 — 110 cover self-cleaning ovens:

bs of 380 — 548°C (716 — 1018°F);
e not exceeding 6.0 ft¥ or 10,368 in® (0.1699 m?) as determined in
Hures for the Determination and Expression of the Volume of Household
al Ovens, ANSI/AHAM OV-1; and

ented into the reom where the oven is installed.

89.2 An oven that is vented extg¢rnally shall comply with the requirements in Sections 2 — 87 and 90 —

110 as applicable, and shall be in
and the like in vents.

vestigated with respect to grease build-up, gas mixtures, temperatures,

89.3 The requirements in Sections 90 — 110 supplement and, in some cases, amend the requirements in

Sections 2 - 87.
CONSTRUCTION
90 Materials

90.1 Oven coating

90.1.1

Any material used in the coating on an oven interior, liner, door, and the like shall not be toxic at

the oven temperatures that may exist.
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90.2 Smoke eliminators

90.2.1

A smoke eliminator shall be constructed of such material that the performance will not be

adversely affected by thermal aging, grease, products of combustion, and the like, and shall be

mechanically secured in place.

Exception: The requirement does not apply if the oven performs acceptably when subjected to the tests at
the oven vent described in Sections 90 — 106 with and without the smoke eliminator.

90.3 Oven vent tubes and smoke diverters

90.3.1 If the absence or displace

ent of an oven vent tube or a smoke diverter may result in excessive

temperatures or accumulation of
diverter shall be:

a) Of such material (see 90
exposure to grease, produc

b) Mechanically secured in

90.3.2 With reference to 90.2.1

grease on electrical components or wiring, the vent tube or smoke

.3.2) that performance will not be adversely affected by thermal aging,
s of combustion, and the like; and

blace or constructed so that proper replacement is obvious to.the user.

ind 90.3.1, steel and aluminum are considered acceptable materials.

The use of other materials may neg
91 Oven Door Latch/Interlock A

91.1 A self-cleaning oven shall b
latched before a temperature of 3

essitate an investigation to determine whether they-are acceptable.
ssembly

e designed or constructed so that the oven door must be closed and
16°C (600°F) can be attained, unless:latching is done automatically

when the locking temperature is reached.

91.2 An oven-door interlock shall
and the oven door shall remain loc

operate before the cleaning cyele temperature exceeds 316°C (600°F),
ked at any temperature abeve 316°C under any condition, such as loss

of power, malfunction or breakdown of components, and theike. See 94.2.3.

Exception: The maximum tempera
oven complies with the requiremen

91.3 An oven-door interlock shal
operations.

fure at which an.oven-door interlock operates may exceed 316°C if the
(s in Elevated Interlock Operating Temperature Tests, Section 109.

not operate to prohibit access to the oven during normal bake or broil

91.4 An oven-door interlock shal

bha concteintad nd daociana co-that i+ ~aomaAt bha A~ $
A} A=) 3 THToOT oC—OCT

one or more of the following ways:

" o A d_oveant in
DT CoTTStactTT—art CcSigrict—so—tTact CatCUTCACC T

a) Using tools that would normally be employed only by servicemen;

b) Altering the electrical con

¢) Damaging or dismantling

nections of the interlock circuit; or

the appliance.

91.5 A self-cleaning oven shall be constructed so that the user must perform at least two distinct
operations to initiate a self-cleaning cycle. Examples of such operations are operating a door latch, setting
a timer, setting a thermostat, and setting a selector switch.

Exception: If an oven-door latch is released during a self-cleaning cycle before the oven-door interlock has
operated, two operations are not required to restart the self-cleaning cycle.
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91.6 With reference to 91.5, for a self-cleaning oven using a solid-state control(s) in which the two
distinct operations necessary to initiate a self-cleaning cycle are both of the touch-pad type, the control
shall comply with the requirements in 47.4 except for the 30 s requirement.

91.7 A self-cleaning oven shall be designed so that the self-cleaning cycle can be interrupted at any time
by a single operation — for example, reversing one of the operations mentioned in 91.5.

91.8 Solid-state control(s) used in a self-cleaning oven shall comply with the applicable requirements of
the Standard for Safety-Related Solid-State Controls for Household Electric Ranges, UL 858A.

91.9 Oven door lock thermostats and other devices that respond to temperature shall comply with the
applicable requirements in the Standard for Temperature-Indicating and -Regulating Equipment, UL 873.

Compliance with the Standard fof Automatic Electrical Controls for Household and Similar Use, Part 1:
General Requirements, UL 6073011, and/or the applicable Part 2 standard from the UL 60730 series fulfills
these requirements.

92 Seals and Gaskets

92.1 An oven-door seal or oven-frame seal necessary to contain burning or flammable vapers-within the
oven during the self-cleaning ogeration shall be of such material and so secured in place that the
performance of the seal will not bp adversely affected by thermal aging, exposure to grease, products of
combustion, or commercial oven deaners.

92.2 An example of a material that is acceptable for the application mentioned in 92.1 is glass fiber. The
use of other materials may necessjtate an investigation to determine whetherthey are acceptable.

PERFORMANCE
93 General

93.1 The tests described in Seclions 94 — 108 are to belconducted with the appliance installed in a test
enclosure as described in 59.4.1.1 — 59.5.3.5, and connécted to a power supply in accordance with Input
Test, Section 56.

93.2 Solid-state temperature door lock controls shall comply with the applicable requirements of the
Standard for Safety-Related Solid{State Controls for Household Electric Ranges, UL 858A.

94 Temperature Test

94.1 General

94.1.1 For the temperature tests described in 94.2.1 — 94.2.4 and Sections 95 and 96, the timer is to be
continuously set and reset until temperatures are stabilized. If the circuitry is such that consecutive cycles
cannot be run until the oven has cooled, the timer is to be reset as soon as possible.

94.2 Normal temperature

94.2.1 A self-cleaning oven shall be tested as described in 94.2.2 and 94.2.3 and shall not reach a
temperature at any point high enough to cause a risk of fire, to damage any material used, or to exceed
the temperature rises specified in Table 59.1.

94.2.2 The self-cleaning oven or ovens are to be operated in the self-cleaning cycle. The surface units of
the appliance are not to be operated during the test. If two self-cleaning ovens are provided and are
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interlocked so that only one oven can be cleaned at a time, one oven is to be operated to stabilization and
maximum temperatures are to be measured as described in 59.2.1 — 59.2.7. As soon as possible, the
second oven is to be operated and maximum temperatures again measured.

94.2.3 During the temperature test described in 94.2.2, time-temperature rise data is to be recorded for
future reference, and the temperatures at which the oven door interlocks operate — lock and unlock — are
to be recorded. See 91.2.

94.2.4 If the oven-door interlock employs a solenoid, the test described in Latch-Solenoid Temperature
Test, Section 94 is to be performed following the test described in 94.2.2.

95 Latch-Solenoid Temperature Test

95.1 When tested as described [n 95.2 and 95.3, the maximum temperature rises of a solenoid of an
oven-door-interlock system shall ngt exceed the applicable values in Table 59.1.

Exception: A solenoid that cannot 1

95.2 Atthe end of the temperatur
door interlock when the oven cools
10 cycles of operation — 1 s on an
solenoid are to be recorded after th

95.3 If the interlock circuit is des
cleaning cycle to indicate complg
operate in the on position until max

96 Abnormal Operation Test
96.1 Stalled fan

96.1.1 When tested as describeg
shall not exceed the temperature ri

Exception: Initial temperature tran
duration or extent of the transients:

a) Do not result in a risk of fi

emain on for 1 s or more need not be subjected to the test.

e test described in 94.2.2, a solenoid that operates to release the oven-

to a temperature below the locking temperature, is to’be-subjected to
d 4 s off — at that temperature, and the maximum temperatures of the
e tenth cycle of operation.

gned so that the solenoid will remain on at.the completion of the self-
tion of the self-cleaning operation, the,solenoid is to be allowed to
mum temperatures are recorded.

in 96.1.3 and 96.1.4, a self-cleaning oven provided with a cooling fan
5es specified in Table'59.1.

sients may execeed the temperature rises specified in Table 59.1 if the

re or'électric shock;

b) Are of a duration of not m

ara
OrC

¢) Do not exceed 110 percent of the applicable maximum temperature rise specified in Table 59.1.

96.1.2 With reference to the Exception to 96.1.1, if an initial temperature transient exceeds the
temperature rise specified in Table 59.1, a means, such as an indicator light or audible signal, shall be
provided to alert the user that the oven is not operating normally during the self-cleaning mode of
operation. The means to alert the user shall comply with 62.5 and 62.6.

Exception: An alert means may be omitted if it is shown that during the self-cleaning mode of operation,
malfunction of the fan results in the operation of a temperature-limiting control to open the ungrounded
conductors to the heating elements and to render the oven inoperable until the oven is serviced by a
qualified serviceperson.
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96.1.3 The test mentioned in 96.1.1 is to be conducted as described in 94.2.2, except that the cooling fan
is to be stalled or de-energized when stabilized temperatures are obtained. The test is to be continued
after the fan has been stalled or de-energized, and the maximum temperatures are to be recorded.

96.1.4 If, after the fan has been stalled or de-energized, the cleaning cycle is interrupted by the operation
of a temperature-limiting device, the maximum temperatures are to be recorded at that time. It may be
necessary to restart the test from ambient temperature with the fan stalled or de-energized to determine
whether the temperature limits are exceeded before the normal self-cleaning cycle is completed or before
the temperature-limiting device operates.

96.2 Drip bowls

96.2.1 A range employing a seI'L-cIeaning oven and provided with surface-unit drip bowls that can be
removed without affecting the normal support of the surface units shall not become a risk of fire or electric
shock when operated continuously under the conditions described in 96.2.2 and 96.2.3.

96.2.2 With reference to 96.2.1,
be operated as described in 59.3.
cleaning cycle. The range is to be
most cases, continuous operation
been observed.

the surface-unit drip bowls are to be removed, the surface units/are to
2.1 —59.3.2.9, and the self-cleaning oven is to be operated in.the self-
operated in this manner until ultimate results have been determined. In
for 7 — 8 h will be necessary to determine that the ultimate)results have

96.2.3 Arange or oven is considered to comply with the requirements in 96.2.1 if:

a) There is no emission of flame or molten metal;

b) There is no glowing o
proximity to the range or oy

c) The temperature of the
(357°F) (see 96.2.4) or the
the test enclosure;

d) There is no visible dama|

e) The appliance complies
test shall be conducted f
energized.

Exception No. 1: In place

 flaming of combustible material — either cheesecloth or wood — in
en as installed;

test enclosure as measured_by‘thermocouples shall not exceed 175°C
e is no scorching of the chegsecloth located between the appliance and
ge to the insulation«of wire or components; and

with the dielectric voltage-withstand requirements in 66.1. The dielectric

bllowing the-fest, commencing within 5 s after the appliance is de-

pf conducting the dielectric voltage-withstand test immediately following

the test, the insulation res

stance may be measured immediately following the test and monitored

until the appliance cools

to normal operating temperatures. At no time shall the Insulation

resistance be less than 50,000 Q. Following the test and with the appliance at normal operating
temperatures, the appliance shall comply with the dielectric voltage-withstand requirements in

66.1. See 96.2.5.

Exception No. 2: In place of conducting the dielectric voltage-withstand test immediately following
each test, the leakage current between accessible dead metal parts and ground through a 500 Q

resistor may be measured

immediately following each test and monitored until the appliance cools

to normal operating temperatures, the appliance shall comply with the dielectric voltage-withstand
requirements in 66.1. The leakage current shall not exceed 5 mA.

96.2.4 With respect to 96.2.3(c), the temperature of surfaces of the enclosure that are not visible after
installation may exceed 175°C (357°F) provided:

a) The temperature does not exceed 200°C (392°F); and
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b) The heat-producing portions of the appliance are de-energized by a thermal cutoff, a manual-
reset temperature limit control, a fuse, or a similar device requiring a nonuser service operation to
restore the appliance to an operable condition.

96.2.5 With respect to Exception No. 1 of 96.2.3(e), the insulation resistance shall be measured with a dc
voltage of approximately 250 V applied between exposed dead metal parts of the appliance and the
appliance supply conductors, with a voltmeter connected in series with the dc voltage source and the
supply conductors. The dc line voltage shall be measured using a separate ac-dc voltmeter. See Figure
72.1. The insulation resistance shall be calculated using the following circuit equation:

In which:
V, is the dc line voltage (regding given on ac-dc voltmeter),
Vi, is the voltage across serfes voltmeter (reading given on series voltmeter),
R is the resistance of seriep voltmeter?, and

R is the insulation resistande of test sample.
@ Note: Ry is the M V,,

In which:
My is the deflection sensitivify of the series voltmeter in ohms/volt, and

V., is the maximum voltage which can be read on the scale being used.
96.3 Shorted thermostat

96.3.1 An appliance employing a|self-cleaning oven shall be operated continuously under the conditions
described in 96.3.2. The appliance|shall comply with requirements in 96.2.3 and, in addition, there shall be
no scorching of cheesecloth located between the appliance and the test enclosure nor ignition of
cheesecloth located on test enclostyire surfaces visible after installation of the appliance.

96.3.2 The appliance is to be installed in accordance with 59.4.1.1 — 59.5.3.5 and Figure 59.3 — Figure

59.8, and the surfaces of the test enclosure are to be completely covered with two layers of cheesecloth
secured as tightly as practicable to the enclosure surface. The cheesecloth is to be as described in 54.1.
Exposed dead metal parts are to be connected to ground through a 3-A fuse. The self-cleaning oven is to
be operated in the self-clean mode with the oven temperature-regulating control short-circuited and with all
other oven controls, if any, set to result in the most severe conditions until ultimate results have been
obtained. In most cases, operation for 7 — 8 h will be necessary to obtain ultimate results. If an appliance is
provided with two or more ovens, only one oven is to be operated at a time.

96.3.3 A single-pole double-throw device is to be short-circuited by connecting the common contact
terminal to either the device's normally-open contact terminal or the normally-closed contact terminal,
whichever results in maximum heating conditions.
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97 Component Failure Test

97.1 The test described in 97.2 — 97.4 are applicable to appliances employing electronic self-cleaning
oven temperature-regulating controls if, at the manufacturer's request, the test level of a critical
component is reduced in accordance with the Failure Mode and Effect Analysis requirements in the
Standard for Safety-Related Solid-State Controls for Household Electric Ranges, UL 858A.

97.2 The test level of the component under considerations shall be reduced if, as a result of the test
specified in 97.4:

a) There is no emission of
cheesecloth or wood;

flame or molten metal, nor glowing or flaming of combustible material —

b) The temperature of sur
appliance does not excee
between the appliance and

c¢) There is no visible dama

d) The 3-A fuse connected
not open; and

e) The appliance shall co
voltage-withstand test is to
within 5 s after the appliang

Exception No. 1: In place
each test, the insulation
monitored until the applie
insulation resistance be le
operating temperatures,

requirements in 66.1. See

faces of the test enclosure that are not visible after installation of the
d 175°C (see 97.3), or there is no scorching of cheesecloth located
the test enclosure;

e to wire or component insulation;

between exposed dead metal parts of the appliance and(greund does

mply with the dielectric withstand requirements in~66:1. The dielectric
be conducted following each abnormal mode of.gperation, commencing
e is de-energized.

bf conducting the dielectric voltage-withstand test immediately following
resistance may be measured immediately following each test and
nce cools to normal operating temperatures. At no time shall the
bs than 50,000 Q. Following each. test and with the appliance at normal
the appliance shall comply “with the dielectric voltage-withstand
D6.2.4.

Exception No. 2: In place

Df conducting the dielectric voltage-withstand test immediately following

each test, the leakage curfent between accessible dead metal parts and ground through a 500 Q

resistor may be measured
to normal operating tempe
requirements in 66.1. The

97.3 With respect to 97.2(b), th
installation may exceed 175°C (35

immediately following each test and monitored until the appliance cools
ratures, the appliance shall comply with the dielectric voltage-withstand
bakage curfent shall not exceed 5 mA.

e temperature of surfaces of the enclosure that are not visible after
7°F),provided:

a) The temperature does not exceed 200°C (392°F); and

b) The heat-producing portions of the appliance are de-energized by a thermal cutoff, manual-reset
temperature limit control, fuse or similar device requiring a nonuser service operation to restore the
appliance to an operable condition.

97.4 The surfaces of the test enclosure are to be covered with cheesecloth and the appliance provided
with a 3-A fuse as described in 96.3.2. The appliance is to be installed, connected, and operated as
described in 94.1.1 — 94.2.4, except that:

a) The electronic control component under consideration shall be defeated in accordance with the
Failure Mode and Effect Analysis requirements in the Standard for Safety-Related Solid-State
Controls for Household Electric Ranges, UL 858A; and
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b) All other oven temperatu
maximum heating condition

re-regulating and -limiting controls are to be defeated so as to result in
S.

98 Oven-Door Latch Endurance Test

98.1 General

98.1.1

Components of an oven door latch or lock mechanism shall complete the tests specified in 98.2

without any malfunction that results in:

a) A change in the gap between the oven door and the frame; or

b) Allowing the oven door
interlock or mechanism is
conditions.

Exception: A change in the gap beg
to comply with the Fire and Explos

98.2 Test procedure

98.2.1 Mechanical parts and eleq
not switch current, such as linkage
self-cleaning operation, shall with
specified in 98.2.4. Parts that ope
metal devices, shall withstand 100
98.2.4.

b DE Opened at a temperature higher than that at which the oven door
intended to operated. See 91.1 and 91.2 for acceptable operating

tween the oven door and the frame may occur if the product continues
pn Within Oven Test, Section 104.

tro-mechanical parts of an oven door latch or lockkmechanism that do
S, springs, levers, solenoids, motors and the like,\that cycle only during
stand 6,000 cycles of operation at normal “load at the temperature
rate during cooking or other appliance opérating modes, such as bi-
000 cycles of operation at normal load at.the temperature specified in

98.2.2 Oven door lock thermostgts and switching component of.an oven door latch or lock system that

cycle electrically (make or break
without electrical load during cook
at normal electrical load, plus an
switching components that may ¢
operating modes shall withstand 1(

98.2.3 Prior to being subjected
shall:

a) Be aged for 250 h while

current) during self-cleaning operation and that carry current or cycle
ng or other operating modes’shall withstand 6,000 cycles of operation
additional 94,000 cycles-at no load. Oven door lock thermostats and
ycle electrically one‘er more times during cooking or other appliance
0,000 cycles of gperation at normal electrical load.

o the endurance test specified in 98.2.2, each switching component

conducting maximum normal current and placed in a test oven adjusted

to maintain a temperature 1

ot less than the maximum ambient temperature to which the device is

exposed during self-cleaning operation, Tollowed by

b) An Overload Test consisting of 50 cycles of operation while making and breaking 150 percent of

normal current at normal vo

Itage in a test oven adjusted to maintain a temperature not less than the

maximum ambient temperature to which the device is exposed during self-cleaning operation.

If the Endurance Test temperature is not less than the minimum temperature specified for the 250-h aging
test, aging may be omitted if the total time elapsed during the 50-cycle Overload Test and the Endurance
Test is at least 250 h.

98.2.4 The Endurance Test specified in 98.2.1 and 98.2.2 is to be conducted with the mechanism or
system installed in a sample of the appliance and operating such that the ambient temperature at the
components under test is no less than the maximum normal temperature to which the components are
subjected when they actuate the lock, unlock, or unlatch the oven door. Alternately, the mechanism or
system may be tested while in a test chamber that is adjusted to maintain the same ambient temperature,
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or, at the manufacturer's option, at the maximum ambient temperature adjacent to the component that is
recorded during the tests as specified in the Temperature Test, Section 59 or Abnormal Operation —
Stalled-Fan Test, Section 62.

98.2.5 For purposes of the tests specified in 98.2.1 and 98.2.2, the maximum normal temperature to
which components are subjected when they actuate to lock or latch the oven door is determined by
operating the appliance in the self-clean mode as specified in Temperature Test, Section 94, with the
appliance initially at room ambient temperature. The maximum temperature to which they are subjected
when they actuate to unlock or unlatch the oven door is the temperature at the time when the door can first
be unlatched and opened during cooldown.

99 Window Impact Tests

99.1 The window assembly of arn
—99.7, using a new door assembly

oven door shall be subjected to three impact tests, as described in 99.2
for each test.

99.2 The firstimpact test is to be|conducted as described in 99.3 and if:

a) At least one panel remajns intact after the impact, the test described in 94.2.2 is to be’repeated
to determine whether the effects of heat will cause the panel to break. If the panel breaks or the air
flow in the oven is changed as a result of the test described in 94.2.2, the tests described in
Sections 100 — 108 are to je repeated to determine whether a risk of fire or explosion exists.

b) All panels break as a rqg
repeated to determine whe

sult of the impact, the tests described in Sections 100 — 108 are to be
ther a risk of fire or explosion exists.

99.3 For the test mentioned in 9

window assembly with the oven d

sliding shield or shutter in the pos

impact as described in 99.4.

99.4 The impact mentioned in 99

in diameter and weighing approxi
through a vertical distance of 5 ft (

99.5 The second impact test is t

9.2, the impact test is to be conductedion the inside glass panel of the
bor mounted on the oven as intended; with the door open, and with the
ition normally used for baking. The panel is to be subjected to a single

.2 is to be produced by a_smooth, solid steel sphere, 3-1/4 in (82.5 mm)
mately 5 Ib (2.27 kg). The sphere is to fall or to swing as a pendulum
.52 m) to produce-the required impact.

b be conducted-on the outside glass panel of the window assembly with

the oven door mounted on the ove
in the self-cleaning position. The p
impact, the panel is to be intact.

n as intended, with the door closed, and with the sliding shield or shutter
anel is.tobe subjected to a single impact as described in 99.6. After the

99.6 The impact mentioned in 99.5 is to be produced using a smooth solid steel sphere, 2 in (50.8 mm)
in diameter and weighing approximately 1.18 Ib (535 g). The sphere is to be allowed to fall or to swing as a
pendulum through a vertical distance of 25-7/16 in (646 mm).

99.7 The third impact test is to be conducted as described in 99.5 and 99.6, except that the sphere is to
fall or swing through a vertical distance of 51 in (1.29 m) before impact. Cracking or breaking of the panel
as a result of the impact is acceptable if the air flow in the oven does not change. If the air flow in the oven
is changed, the tests described in Sections 100 — 108 are to be repeated to determine whether a risk of fire
or explosion exists.

FIRE AND EXPLOSION
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100 General
100.1 An appliance shall be tested as described in Sections 101 — 109. There shall be no appreciable

accumulation of greasy residue on the interior wiring, electrical components, or internal or external ducts;
nor applicable dispersion of visible sooty particles into the room.

100.2 Tests are not required for self-cleaning of surface-unit drip bowls.

100.3 The tests described in Sections 101 — 109 are to be started with the oven temperature at 38°C

100.4 If alternate temperature

(100°F) or less.
'iﬁ-ﬂl@ﬁ—mmmﬂwj—wm—mw ' i d explosion tests
ated using an alternate control if the control affects the time-temperature

specified in 100.6 are to be repe

relationship during the self-cleanin
recorded for comparison purposes
temperature during the test which t

100.5 With respect to 100.4, if {
following amounts, consideration
100.6.

g cycle as determined by 100.5. When time-temperature rise data is
the ambient temperature shall be within £10°C (£18°F) of the ambient
he time-temperatrue rise data is to be compared.

he time versus temperature relationship in the oven changes.by the
s to be given to repeating the fire and explosion tests as_required in

a) The peak maximum oven cavity air temperature differs from the original test)value by more than

15 percent measured in deg

b) The rise time from rog

rees Fahrenheit;

m temperature to 454°C (850°F) or the maximum oven cavity air

temperature, whichever is Ipwer, decreases by more than 7 min, or increases by more than 15 min;

or

¢) The rise time from 316°C
whichever is lower, decreas

100.6 If the maximum oven cayv
specifications in 100.5, then the \
maximum oven cavity air tempera
100.5, then the Emission of Carbor

100.7 A self-cleaning oven havi

(600°F) to 454°C (850°F) or the ;maximum oven cavity air temperature,
es by more than 5 min, or increases by more than 10 min.

ty air temperature incréases or the rise time decreases beyond the
ent Gases and Vapors.Tests, Section 106, are to be repeated. If the

fure decreases or-the rise time increases beyond the specifications in

Monoxide Tests, Section 105, are to be repeated.

ng a solid-state control that has not been investigated and found to

comply with the applicable requitements_of the Standard for Safety-Related Solid-State Controls for

Household Electric Ranges, UL 8
and without the solid-state control

b8A, S to be subjected to a time-temperature determination both with

n the circuit. If the two conditions do not comply with the requirements

in 100.5, the fire and explosion tes

specified T 1008 are to beTepeated bothrwithrand without thecontrot

in the circuit. In addition, if any malfunction of the control, when considering the failure of any combination
of control components, results in a time versus temperature curve that does not comply with the
requirements in 100.5 when compared to the two time versus temperature curves indicated above, the fire
and explosion tests specified in 100.6 are to be repeated with the control malfunctioning.

101 Test Electrodes

101.1 The discharge electrodes to be used for the tests described in Sections 102 — 108 are to have a
1/4-in (6.4-mm) spark-gap; and are to be connected to the secondary of a transformer rated 110 V, 60-Hz
primary and 23 mA, 10,000 V secondary. A 0.01-pF capacitor is to be connected across the secondary of
the transformer. The electrodes are to be insulated for 10,000 V, and the insulation is to be acceptable for
the temperatures within the oven during the self-cleaning cycle. When installed in the oven, the electrodes
are to be adjustable over the upper half of the oven.
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102 Test Samples

102.1 The test samples to be used for the tests in Sections 103 — 108 are to incorporate the following
provisions to facilitate testing:

a) External means for defeating the oven-door interlock at self-cleaning temperatures.

b) Electrodes, as described in 101.1, entering the oven vertically at the center of its top interior
surface.

¢) An opening into the interior of the oven to accommodate a 1/2-in standard pipe nipple. This
opening for connection of pressure-measuring equipment is to be located in the upper and back

one-third of the left side qf the oven when facing the oven cavity, except that for an appliance

having storage drawers, afeas, or the like, on the left side, the opening may be provided in the
upper and back one-third of the right side of the oven.

d) If the appliance has a smoke eliminator provided with a supplementary heating element thatjis
not electrically interlocked|with the self-cleaning cycle, external means to open the circuit)to’the
heating element.

102.2 The test samples are to be provided with complete operating instructions, oven racks, and two
broiler pans.

103 Installation of Test Sample

103.1 The test sample to be usgd for the tests in Sections 104 — 109 is to be installed as described in
General, Section 93 in one corner|of a test room. See Figure 103.1. The testroom is to be provided with a
door that can be closed tightly. The room is also to be provided with lighting and windows for observation
during the tests. For the Emission jof Carbon Monoxide test, Section 105, the room is to be provided with a
fan to gently circulate the air within the room, and facilities for 'measuring carbon monoxide during the
tests. For the tests specified in Sgctions 105 — 109, the product is to be installed in a test enclosure as
described in 59.4.1.1 — 59.5.3.5. The test room is not to be-vented during the test. The room is to have a
volume of approximately 1000 ft* (£8.3 m3).

Exception: For the Fire and Explogsion Within Oven.test, Section 104, the appliance need not be installed
in a test enclosure and the test rodm is to have yentilation or volume as described in 104.3.
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Figure 103.1

Layout of test room?®

101ft
- (3.24£0.3m) ———— =

FAND

—APPLIANCE

L¢ 1241t
(3.740.3m)

|
D
|

ROOM HEIGHT 8x1ft (2.440.3m)
SB1892

2 The room dimensions are to be within the [imits specified and the total volume is to be dpproximately 1000 ft* (28.3 m®).
® The fan is to be located near the floor with|the airstream directed toward the upper cerner.
¢ The room air sample and temperature are fo be taken 60 in (1.5 m) above the center of the floor.

104 Fire and Explosion Within Dven

104.1 When tested as described in 104.2 — 104.7 (pressure developed within the oven shall not result in
breakage or permanent deformatipn of the oven(cavity, including the oven door; and no intermittent or
continuous flame shall be emitted from the oven. If cheesecloth is used as an indication of flame in
accordance with 104.2, there shall hot be ignition of the cheesecloth.

104.2 If, when the appliance is $sted without cheesecloth, there is an indication of flames or burning
vapors being emitted from the oyen,/ the test is to be repeated with cheesecloth affixed to the area

surrounding the oven door to determine if flame is emitted from the oven. Alternatively, at the
manufacturer's request, the test shall be conducted initially with cheesecloth affixed to the appliance. The
cheesecloth is to cover the areas surrounding all edges of the door so as to cover the intersection between
the oven door, door seal, and the portion of the appliance chassis that mates with the door. The
cheesecloth is to also cover any other openings leading to the oven cavity. Openings in the outside
surface of the appliance that do not lead to the oven cavity need not be covered with cheesecloth. The
cheesecloth is to be tightly affixed to the product using adhesive-backed tape or similar means. Care is to
be exercised when cheesecloth is located over or near ventilation openings to avoid restricting the normal
flow of air to the extent that the results of the test are affected.

104.3 The test room is to be:

a) Of sufficient volume so that smoke generated during the test does not obscure the appliance
under test from view, or
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b) Provided with an exhaust fan, blower, or vent that removes smoke-laden air from the test room

at a rate that allows the ap

pliance under test to be viewed through the observation window and the

test results determined. Such ventilation is not to result in negative air pressure within the test room
or otherwise affect the results of the test.

104.4 Two oz (56.7 g) of peanut oil are to be placed in a clean broiler pan. The pan is to be placed
approximately in the center of the oven. The electrodes are to be located so that the spark-gap is
approximately at the level of the top edge of the broiler pan. The oven door is to be closed and the oven is

then to be operated continuously in

the self-cleaning cycle.

104.5 Periodic attempts are to be made to ignite the gases or vapors that result from thermal

decomposition of the peanut oil.

Beginning at 316°C (600°F), attempts at ignition are to be made each

time the temperature rises 14°C (25°F), or each time 2 — 3 min elapse, whichever occurs first.

104.6 The test described in 104.4 and 104.5 are to be repeated, except that 6 oz (170 g) of butter are to

be placed in the broiler pan.

104.7 The test described in 104.4 and 104.5 are to be repeated, except that 8 oz (227 g) of raw beef suet

in small pieces are to be scattered
105 Emission of Carbon Mono

105.1 When tested as described

across the entire bottom of a clean broiler pan.
Kide

in 105.2 — 105.6, there shall be no emission outside the oven of:

a) Intermittent or continuous flames; or

b) Hazardous levels of carjon monoxide. See 105.2 and 105.6.

105.2 The carbon monoxide leviel within the test room during thé test shall not exceed 0.015 percent

(150 ppm) time weighted average|
(500 ppm).

for a total of 1 h with a peak.concentration not exceeding 0.05 percent

105.3 For ovens having a volume not exceeding 3.0.ft (0.0850 m®), 5.0 ft* (0.1416 m®), and 6.0 ft*

(0.1699 m®) shall be tested with

he amount of beef)gravy/vegetable oil shortening mixture as noted in

Table 105.1. The beef gravy is to e canned, nonconhdensed, prepared gravy or the equivalent.

Table 105.1
Conditioning load amounts

Max oven volume

Total beef gravy/
Shortening mixture

Beef gravy amount

Vegetable oil
shortening amount

3 cubic feet or 5184 in® (0.0850 m°) 4 0z (113g) 2-4/5 oz (79g) 1-1/5 oz ( 34g)
5 cubic feet or 8640 in® (0.1416 m%) 50z (142g) 3-1/3 oz (959g) 1-2/3 oz (479)
6 cubic feet or 10368 in® (0.1699 m%) 6 oz (170g) 4-1/4 0z (120g) 1-3/4 o0z (50g)

105.4 The beef gravy/vegetable

oil shortening mixture is to be applied with a brush to the two side walls

and the back wall of the oven. The oven is to be preconditioned for one 3-h bake cycle with the oven set at

the maximum temperature. The 3-

h period is to be timed while the oven is operating.

105.5 Following the preconditioning described in 105.4, the oven is to be operated continuously in the
self-cleaning cycle under the following conditions:

a) Oven door closed.
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b) Test room doors and windows closed.

c) Test room fan operating to provide slight air circulation.

d) Test room lights on.

e) Test room carbon monoxide instrumentation operating.

f) Sampling lines positioned

60 in (1.5 m) above the floor in the center of the room for withdrawal of

room air samples for carbon monoxide measurements during the test.

g) A smoke eliminator heater that is not electrically interlocked with the oven self-cleaning cycle is

not to be energized.

105.6 Periodically during the selfj
and the ambient temperatures in th
to be continuously monitored durin

106 Vent Gases and Vapors

106.1 When tested as described

a) There shall not be contin

cleaning cycle, the carbon monoxide concentration within the test room
e oven and test room are to be recorded. The carbon monoxide level is
) the test.

n 106.2 — 106.8:

lous burning of gases or vapors emitted from the oven/vent; and

b) There shall be sufficient @mission of smoke or vapor to produce an alarm effect. See 106.2.

106.2 The alarm effect mentione
self-cleaning cycle to be judged vi

d in 106.1 is the emission of sufficient smoke, gas or vapor during the
Sually alarming to the user, or to inducé very noticeable irritation to the

eyes, or inhalation irritation to any person within the closed test room.

106.3 With reference to 106.1(b)
be increased until an alarm effect
burning as mentioned in 106.1(a).

106.4 For ovens having a volun
(0.1699 m?) shall be tested with t
Table 105.1.

106.5 The ovenis to be precondi
maximum baking temperature with

if no alarm effect is obtained dufing the test, the conditioning load is to
is produced. However, thé.increased load shall not cause continuous

e not exceeding 3,0 ft> (0.0850 m®), 5.0 ft> (0.1416 m%), and 6.0 ft*
ne amount of beef gravy/vegetable oil shortening mixture as noted in

ioned forthree consecutive baking cycles with the thermostat set at the
anamount of beef gravy/shortening mixture as shown in Table 106.1.

The mixture shall be applied to thg

oven walls prior to the first and second baking cycles. The duration of

each baking cycle is to be 1-1/2 h, measured from the time the oven is turned on. The oven temperature is
to be cooled to 38°C (100°F) or less between each baking cycle by turning the oven off and opening the

oven door.

Max oven volume

6 cubic feet or 10368 in

3 cubic feet or 5184 in®
5 cubic feet or 8640 in®

Table 106.1
Preconditioning Load Amounts
Beef gravy / Shortening mixture
(0.0850 m®) 20z (599)
(0.1416 m®) 2-1/2 0z (749)
3(0.1699 m%) 30z (899)
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106.6 Following the preconditioning described in 106.5, the oven is to be operated continuously in the
self-cleaning cycle and periodic attempts are to be made to ignite the gases or vapors evolving from the
oven vent or smoke diverter. The periodic attempts at ignition are to be made at 14°C (25°F) intervals
above 316°C (600°F) or every 2 — 3 min, whichever occurs first.

106.7 The electrodes used to attempt to ignite the vapor are to be as described in 101.1. The electrodes
are to be moved to various locations in and around the vent where gases or vapors enter the room.

106.8 If the oven has a smoke eliminator heater not electrically interlocked with the oven self-cleaning
cycle, the test is to be conducted with the smoke-eliminator heater element both energized and de-

energized.

107 Vertical Cool-Air-Mixing D

107.1 When tested as described
or vapors around or within the ver]
electrical components within the wj

107.2 Electrodes having a spark
cap is approximately 1/4 in (6.4 n
approximate center of the opening
as described in 101.1. The test is
installed so that the open bottom o

107.3 Eight oz (230 g) of raw be
clean broiler pan. The pan is to be
and the oven is then to be oper
attempts at ignition are to be madeg
(25°F) but at not more than 3 min i

108 Self-Cleaning of Removab

108.1 If the appliance is marked
removable oven panels from a con

108.2 When tested as described

ict

in 107.2 and 107.3, there shall be no continuous burning of the gases
ical duct, and there shall be no evidence of greasy residue on wiring_or
ring compartment.

gap of approximately 1/8 in (3.2 mm) are to be located so that'the spark
m) below the plane of the open bottom of the vertical duct and in the
. The electrodes are to be connected to the secondary‘of a transformer
fo be conducted with the back of the oven in place but having a window
f the vertical duct may be observed during the test:

ef suet are to be scattered in small piecescacross the entire bottom of a
placed approximately in the center of the oven, the door is to be closed
pted continuously in the self-cleaning cycle. During the test, periodic
, beginning at 316°C (600°F), and each time the temperature rises 14°C
htervals.

Je Companion Oven Panels

or accompanied bysinstructions that indicate that it can be used to clean
hpanion oven, the.test described in 108.2 — 108.5 shall be conducted.

in 108.4 ~108.5, self-cleaning of removable companion oven panels:

a) Shall not result in continfious burhing of gases or vapors emitted from the oven vent; and

b) Shall result in sufficient

mission of smoke or vapor to produce an alarm effect. See 106.2.

108.3 With reference to 108.2(b), if no alarm effect is produced during the test, the conditioning load is to
be increased until an alarm effect is produced. However, the increased load shall not cause continuous
burning as mentioned in 108.2(a).

108.4 The removable panels of the companion oven are to be preconditioned in the companion oven by
operating the oven for three consecutive baking cycles, as described in 106.5, with the mixture described
in 106.4 applied to the removable panels.

108.5 After the removable panels have been preconditioned, they are to be placed in the clean self-
cleaning oven. The self-cleaning oven is then to be operated continuously in the self-cleaning cycle, and
periodic attempts at ignition are to be made as described in 106.6.
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