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Summary of Topics

This revision of ANSI/CAN/UL 325 dated February 21, 2023 includes the following changes in
requirements:

— Revision of the Glossary Definition of Entrapment to Change "Object" to "Person” is
Caught; 4.8

— Bifold Gates; 4.34A, Figure 4.1, 4.34B, Figure 4.2, Figure 4.3, 26.11, Table-321,
32.1.24

Table 32.2,

JA, 32.2.1.1, 32.2.1.3, Section 32.2.5, 37.2.1, 37.2.3, 39.1.1.1, 39.1.1.2) Figune 39.7,

39.1.3.)1, Figure 39.10, Figure 39.11, 60.8.4, Table B.1

— Refeyrence Corrections to Include Vehicular Gate Operators; 17.1/46.2.1

— Typg B1 Test Clarification; 32.1.7, 32.2.1.2, 37.3.2

— Editorial Interconnection Cable Reference Correction; 54.1

— Pungture Resistance Test Clarification to Include Gates; 55.1 — 55.3

- CGI

Changes; 60.8.4, Table B.1

— Revision of the Important Safety Instructions to add "Severe"” Injury to WARN
Table B.1

NG; 60.8.5

— Revikion of the Important Safety Instructions to Change Reference from "Emergency”
Release to "Manual” Release; 60.8.5, Table B.1

— Editgrial Revision of Table B.1
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All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but

not limited to,

the implied warranties of merchantability or fitness for any purpose.

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

this Standard

, regardless of the form of the claim.
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attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.

The following table lists the future effective dates with the corresponding item.
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Preface (UL)

This is the Seventh Edition of the ANSI/CAN/UL 325, Standard for Door, Drapery, Gate, Louver, and
Window Operators and Systems.

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of SCC and ANSI for
accreditation of a Standards Development Organization.
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INTRODUCTION

1 Scope

1.1

These requirements cover electric operators for doors, draperies, gates, louvers, windows, exterior

awnings and other opening and closing appliances rated 600 V or less to be employed in ordinary
locations in accordance with the National Electrical Code, NFPA 70 and the Canadian Electrical Code,

Part |, C22.1.

1.2 These requirements also cover complete doors, gates, and other such assemblies that include
electric opening and closing appliances.

1.3 These r¢quirements also cover accessories, such as external entrapment protectiond

!

with applianc

4

1.4 Doors 3
Association L

in accordancs

1.5 These r¢quirements do not address active fire alarm functionality, which is addressed i

2 Terminolggy

2.1
identified by
requirement.
understood th

3 Normativ

3.1 Product
noted in Ann
intended for
Standards for

In the following text, a requirement that only applies to a specific type or types of

s covered by this standard.

nd door operators intended for exit use, as defined in TheNational H
fe Safety Code, NFPA 101, and covered by these requirements‘are intended
with the International Building Code.

b specific reference in the requirement {0.the type or types of equipment ¢
n the absence of a specific referencegor if the term "appliance" or "operato
at the requirement applies to all typescof equipment within the scope of this Stz

b References

5 covered by this Standard shall comply with the reference installation codes
bX A as appropriate for-the country where the product is to be used. When
se in more thap~one country, the product shall comply with the installati
all countries where'it is intended to be used.

3.2 Forund

and all revisigns to that edition up to the time when this standard was approved. For dated
standards, sugch reference shall be considered to refer to the dated edition and all revisions|
up to the time|when this standard was approved.

ted referénees to standards, such reference shall be considered to refer to th

bvices, for use

ire Protection
for installation

h NFPA 80.

equipment is

overed by the
" is used, it is
ndard.

hnd Standards
the product is
bn codes and

b |atest edition
references to
to that edition

3.3 For products intended for use in Canada general requirements are given in CSA Standard C22.2 No.
0, General Requirements — Canadian Electrical Code, Part Il.

4 Glossary

4.1

peak) supplied by:

a)Ani

nherently-limited Class 2 transformer;

CLASS 2 CIRCUIT - An isolated secondary circuit involving a potential of not more than 30 V (42.4 V

b) A combination of an isolated transformer secondary winding and a fixed impedance or regulating
network that together comply with the performance requirements for an inherently-limited Class 2
transformer;
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c) A dry-cell battery having output characteristics not greater than those of an inherently-limited
Class 2 transformer;

d) Any combination of (a), (b), and (c) above that together comply with the performance

require

ments for an inherently-limited Class 2 transformer; or

e) One or more combinations of a Class 2 transformer and an overcurrent protective device that
together comply with the performance requirements for a noninherently-limited Class 2
transformer.

A line-connected circuit connected in series with an impedance as a means of limiting the voltage and
current is not a Class 2 circuit.

4.2 COMBI

and operator gombination where the door is constructed in one rigid piece.

4.3 COMBI

operator comRination where the door and hardware are an integral part of an operator, the
not exert a diiving force on the door in the closing direction, and may provide for inherg

entrapment pr

44 COMME
operator (or s

unit (five or more single family units), hotel, garages, retail store, or other buildings acg

servicing the g

4.5 COMME

intended for vehicular traffic and/or securing entrances or exits to commercial or industrial by

Some exampl
retail stores, O
rolling door s
operated only
access and eg
this definition.

4.6 DOOR —
that closes an

4.7 DRAPER

TION RIGID ONE-PIECE OVERHEAD GARAGE DOOR OPERATOR $Y9)

TION SECTIONAL OVERHEAD GARAGE DOOR OPERATOR SYSTEM

btection for compliance with the requirements of this Standard.

RCIAL/GENERAL ACCESS VEHICULAR GATE ORERATOR — CLASS Il - A
stem) intended for use in a commercial location.or building such as a multi-f

eneral public.

RCIAL/INDUSTRIAL DOOR OPERATOR (OR SYSTEM) — A door operato

bs include multi-family housing wnits (three or more single-family units), ho
r loading docks including, but,not limited to, sliding, swing, bifold, accordion,
stems. Doors used to secure store fronts and intended for pedestrian us
at the start and end ofi the business day are included. Doors used solely
ress which open and close for each pedestrian or group of pedestrians are n

A moving barrier such as a swinging, sliding, raising, lowering, rolling, or th
opening for-entrance and/or egress by persons or vehicles into or out of a builg

Y (orBLINDS, SHADES AND THE LIKE) OPERATOR (OR SYSTEM) — A

EM — A door

— A door and
bperator does
nt secondary

behicular gate
amily housing
essible by or

r (or system)
ildings areas.
lels, garages,
sectional, and
e, but usually
or pedestrian
ot covered by

e like, barrier,
ing.

n operator (or

system) for of

ening or closing of window drapery, blinds, shade, or other window coverin

ys, other than

louver or shutter operators and systems.

4.8 ENTRAPMENT — The condition when a person is caught or held in a position that increases the risk

of injury.

4.9 EXTERIOR AWNING — A plastic, canvas, or metal porch or shade supported by a frame and often
retractable, placed over a storefront, doorway, window, or the side of a recreational vehicle.

410 EXTERNAL ENTRAPMENT PROTECTION DEVICE — A device, examples being an edge sensor, a
photoelectric sensor, or similar entrapment protection device, which provides protection against
entrapment when activated and is not incorporated as a permanent part of an operator.
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4.1

GATE — A moving barrier such as a swinging, sliding, raising, lowering, rolling, or the like, barrier,

that is a stand-alone passage barrier or is that portion of a wall or fence system that controls entrance

and/or egress

412

by persons or vehicles and completes the perimeter of a defined area.

INDUSTRIAL/LIMITED ACCESS VEHICULAR GATE OPERATOR — CLASS Il — A vehicular gate

operator (or system) intended for use in an industrial location or building such as a factory or loading dock

area or other |

4.13

ocations not accessible by or intended to service the general public.

INHERENT ENTRAPMENT PROTECTION SYSTEM — A system, examples being a motor current

or speed sensing system, which provides protection against entrapment upon sensing an object and is
incorporated as a permanent and integral part of an operator.

414 LIGHT
commercial o
limited or rest

415 LIGHT
commercial/ir]
used to secur
of the busine
close for each

416 LINEQ

417 LOUVH
louvers or shu

4.18 PEDES
folding, or ro
buildings or o

419 RESID
building of on

420 RESID
intended for ul

421 RESTH
(or system) in

DUTY (COMMERCIAL/INDUSTRIAL) VEHICULAR GATE OPERATOR (OR
I industrial Class Il, Ill, or IV vehicular gate operator (or system) intended. g
ricted duty.

DUTY (COMMERCIAL/INDUSTRIAL) DOOR OPERATORH1OR SY
dustrial door operator (or system) intended and marked for limited or restrict
e store fronts and intended for pedestrian use, but usually operated only at thq
5s day are included. Doors used solely for pedestrian, access and egress w
pedestrian or group of pedestrians are not covered by this definition.

F SIGHT — Visible and not more that 15m (50 ft).distance between the control

FR OPERATOR (OR SYSTEM) — An operator (or system) intended to of
tters used for ventilation or as window coverings.

STRIAN DOOR OR GATE OPERATOR (OR SYSTEM) — A swinging, slid
ating door or gate operator (or-system) that is used at pedestrian entrang
her pedestrian traffic ways. Fhey are not used for vehicular traffic.

ENTIAL GARAGE-DOOR OPERATOR — A vehicular door operator serving
b to four single familyUnits.

ENTIAL VEHICULAR GATE OPERATOR — CLASS | — A vehicular gate opera
Se in garages or parking areas associated with a residence of one-to four sing|

RICTED"ACCESS VEHICULAR GATE OPERATOR — CLASS IV — A vehicular

SYSTEM) — A
nd marked for

STEM) A
ed duty. Doors
 start and end
hich open and

and the door.

en and close

ing, biparting,
es or exits to

) a residential

or (or system)

e families .

gate operator

tended for use in a guarded industrial location or building such as an airport s

ecurity area or

other restrict
prevented via

supervision by security personnel.

cd—accesstocations ot —Servicing—the—generat—pubtic, imwhich—umauthorized access is

4.22 SENSING AN OBSTRUCTION — The detection of an obstruction resulting in commanding a door or
gate operator to react, for example, opening a relay in response to detecting an obstruction by an edge
sensor. In the event the obstruction is communicated to the operator control via electronic transmission,
including wireless communication, sensing an obstruction occurs at the initial detection of the obstruction.

423 SLIDE GATE ENTRAPMENT ZONE - Locations between a moving gate and a counter opposing
edge or surface where entrapment is possible up to 1.8 m (6 ft) above grade. Such locations occur if
during any point in travel the gap between a moving gate and fixed counter opposing edges or surfaces is
less than 406 mm (16 in).
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424 SWING GATE ENTRAPMENT ZONE -Locations between a moving gate or moving, exposed
operator components and a counter opposing edge or surface where entrapment is possible up to 1.8 m (6
ft) above grade. Such locations occur if during any point in travel:

a) The gap between the bottom of a moving gate and the ground is greater than 101.6 mm (4 in)
and less than 406 mm (16 in); or

b) The distance between the center line of the pivot and the end of the wall, pillar, or column to
which it is mounted when in the open or closed position exceeds 101.6 mm (4 in). Any other gap
between a moving gate and fixed counter opposing edges or surfaces or other fixed objects is less
than 406 mm (16 in) (examples are walls, curbs, berms or other immovable objects).

425 SYSTEM

i\

intended to pe

426 TWO §
not interrupted

4.27 UNATT
the user within

428 VEHIC
a cantilever ty

intended for vehicular traffic flow at entrances or exits to areas such as parking garages, lots

4.29 VERTI(C
operator com
locations occu
than the grour
(16 in) on the

less than 406
surfaces at thg

4.30 VEHICL
(or system) th
entrance or ex

4.31 VEHICI
that controls 3

Intha contaxt of thasa raauirements g -svctam rafare tn 2 araun of intar
HH—RE-Go0HEX -0t quHe B tS—a—SYSteH+e+ee—to0—a-groudp—o+1Hteiy

form a common function.

EFQUENTIAL ACTIVATIONS — Two activations of an entrapment protection d
by an open or close limit device.

FNDED OPERATION, RESIDENTIAL GARAGE DOOR ORERATOR - Ope
the line-of-sight of the door.

JLAR BARRIER (ARM) OPERATOR (OR SYSTEMJ'-/An operator (or system
be device (or system), consisting of a mechanical arm or barrier that moves in

bonents and a counter opposing edge' or surface where entrapment is p
r when the gap between a moving gate and fixed counter opposing edges or s
d or floor at the bottom of the gate, is greater than 57.2 mm (2.25 in) and less
bublic side of the gate, or on.the*private side of the gate is greater than 101.6
mm (16 in), or when the gap)between a moving gate and fixed counter oppo
bottom of the gate is less than 406 mm (16 in).

JLAR HORIZONTALSLIDE-GATE OPERATOR (OR SYSTEM) — A vehicular
it to a drive, parking lot, or the like.

JLAR SWING-GATE OPERATOR (OR SYSTEM) — A vehicular gate operatg
gateswhich swings in an arc in a horizontal plane that is intended for usg

entrance or ex

cting devices

evice that are

ration without

that controls
a vertical arc,
or toll areas.

AL PIVOT GATE ENTRAPMENT ZONE > Locations between a moving gate or exposed

bssible. Such
urfaces, other
than 406 mm
mm (4 in) and
sing edges or

gate operator

bt controls a gate,which slides in a horizontal direction that is intended for use for vehicular

r (or system)
for vehicular

itto)a drive, parking lot, or the like.

4.32 VEHICULAR VERTICAL LIFT-GATE OPERATOR (OR SYSTEM) — A vehicular gate operator (or
system) that controls a gate which moves in the vertical direction and is intended for use at a vehicular
entrance or exit to a drive, parking lot, or similar location.

4.33 VEHICULAR VERTICAL PIVOT-GATE OPERATOR (OR SYSTEM) — A vehicular gate operator (or
system) that controls a gate that moves in an arc in a vertical plane that is intended for use for vehicular
entrances or exits to a drive, parking lot, or the like.

4.34 VERTICAL LIFT GATE ENTRAPMENT ZONE - Locations between a moving gate or exposed
operator components and a counter opposing edge or surface where entrapment is possible up to 2.4 m (8
ft) above grade. Such locations occur when the gap between a moving gate and fixed counter opposing
edges or surfaces, other than the ground or floor at the bottom of the gate, is greater than 101.6 mm (4 in)
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and less than 406 mm (16 in) or when the gap between a moving gate and fixed counter opposing edges
or surfaces at the bottom of the gate is less than 406 mm (16 in).

4.34A VEHICULAR BIFOLD GATE OPERATOR (OR SYSTEM) — A vehicular gate operator (or system)
that controls a multi-panel gate for which the panels fold together horizontally to the side of the roadway or
opening when the gate opens, and unfolds across the roadway or opening when the gate closes. A system
may consist of one operator with associated driven panels or two operators each with their own associated
driven panels. It is intended for use for vehicular entrance or exit to a drive, parking lot, or the like.

Figure 4.1
Pair Bifold Gate
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1. Hinging Structyre P olumn / Pillar

2. Panel A \)\/

3. Panel B
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Figure 4.2
Single Bifold Gate
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1. Hinging Structure (Po@(ﬁolumn / Pillar)

2. Panel A 0\/

3. Panel B
4. Catch Structure (Post / Column / Pillar)
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4.34B VEHICULAR BIFOLD GATE ENTRAPMENT ZONE - Locations between a moving bifold gate or
moving, exposed operator components and a counter opposing edge or surface where entrapment is
possible up to 1.8 m (6 ft) above grade. Such locations occur if during any point in travel:

a) The gap between the bottom of a moving gate and the ground is greater than 101.6 mm (4 in)
and less than 406 mm (16 in);

b) The distance between the center line of the pivot and the end of the wall, pillar, or column to
which it is mounted when in the open or closed position exceeds 101.6 mm (4 in). Any other gap
between a moving gate and fixed counter opposing edges or surfaces or other fixed objects is less
than 406 mm (16 in) (examples are walls, curbs, berms or other immovable objects).

c) The gap between two hinged panels (items 2 and 3 in Figure 4.3) inside the “V” shaped area is
less than 406 mm (16 in) at any point in travel.

d) Thg gap formed by vertical panel members/frames at the hinge point (between gdges 7/8 and
9/10 in Figure 4.3) is at any point in travel equal to or greater than 57.2 mm«2-1/4 in) and less than
406 mm (16 in).



https://ulnorm.com/api/?name=UL 325 2023.pdf

20 ANSI/CAN/UL 325 FEBRUARY 21, 2023

Figure 4.3
Bifold Gate Edges and Panels

2 3

1 4
Su4656 N
1. Panel B, outsifle horizontal bottom edge 7. Panel B, inside vertical hinge edge
2. Panel B, insidg horizontal bottom edge 8. Panel B, outside vertical hinge edge
3. Panel A, insidg horizontal bottom edge 9. Panel A, outside vertical hinge edge
4. Panel A, outsifle horizontal bottom edge 10. Panel A, inside vertical hinge edge
5. Panel B, insidg vertical leading.edge 11. Panel A, inside column vertical hinge edge
6. Panel B, outsife vertical leading edge 12. Panel A, outside column vertical hinge edge

NOTE: Inside and Outsjde.edges refer to their relationship to the “V” that is created by the opening movement of{a bifold gate, for
example between|A and B.panels in Figure 4.1 and Figure 4.2.
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4.35 WINDOW OPERATOR (OR SYSTEM) — An operator (or system) for opening casement, sliding, or
other types of windows including skylights.

4.36 WIRED CONTROL — A control implemented in a form of fixed physical interconnections between
the control, the associated devices, and an operator to perform predetermined functions in response to
input signals.

4.37 WIRELESS DEVICE — A control implemented in means other than fixed physical interconnections
(such as radio waves (RF) or infrared (IR) beams) between the control, the associated devices, and an

operator to perform predetermined functions in response to input signals.

4.38 WIRELESS CONTROL, PORTABLE — A wireless control, as described in 4.37, that is portable in

nature with ar
operator.

5 Compone

5.1
requirements
in the product
shall comply

be used. Wh¢g
appropriate ¢

intended function only for manual activating the moving member by transmitt

nts

Except as indicated in 5.2, a component of a product covered by this'standard shall ¢

for that component. See Annex A for a list of standards covering components

S covered by this standard. See Annex A for a full list of normative references
vith the Canadian or U.S. Standard(s) as appropriate-for the country where th
n a product is intended for use in more than one country, a component shall ¢
bmponent Standard(s) for the countries in which itis being used.

ng input to the

bmply with the
jenerally used
A component
e product is to
pmply with the

5.2 A compgnent is not required to comply with a spegific-requirement that:
a) Invplves a feature or characteristic not;required in the application of the conjponent in the
produgt covered by this standard, or
b) Is siperseded by a requirement in_this standard.
5.3 A compgpnent shall be used in aecordance with its rating established for the intended conditions of
use.
5.4 Specific| components ‘afe incomplete in construction features or restricted in[ performance
capabilities. $uch compenents are intended for use only under limited conditions, such as certain
temperatures|not exceéding specified limits, and shall be used only under those specific conditions.
6 Units of Measurement
6.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or

approximate information.

7 References

7.1

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

CONSTRUCTION

8 General

8.1

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

An appliance shall employ materials 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.
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8.2 An appliance shall be formed and assembled so that it will have the strength and rigidity necessary to
resist the abuses to which it is likely to be subjected, without increasing its 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.

9 Frame and Enclosure

9.1 For an unreinforced flat surface, cast metal shall not be less than 3.2-mm (1/8-in) thick, except that
malleable iron may be not less than 2.4-mm (3/32-in) thick, and die-cast metal may be not less than 2.0-
mm (5/64-in) thick. Corresponding thicknesses of not less than 2.4, 1.6, and 1.2 mm (3/32, 1/16, and 3/64
in), respectively, may be acceptable if the surface under consideration is curved, ribbed, or otherwise

reinforced, or of a shape or size that provides mechanical strength equivalent to that required.

9.2 An enclo
acceptability fi
steel having a
of nonferrous

Exception: Min

or otherwise r¢inforced.

9.3 Sheetm
than 0.81 mm
than 1.14 mm

9.4 The effe
an enclosure ¢

a) Mec
b) Res
¢) Mois
d) Conm

e) Res
normal

9.5 Theencl

sure of sheet metal shall be evaluated with respect to size, shape, thickhess

thickness of less than 0.66 mm (0.026 in) if uncoated or 0.74 mm (0029 in) if
Eheet metal having a thickness of less than 0.91 mm (0.036 in) is het-acceptab

imum thickness is not specified for an area that is relatively small or a surface

btal to which a wiring system is to be connected inthe field shall have a thick
(0.032 in) if uncoated steel, not less than 0.86 mm.(0.034 in) if galvanized stesg
0.045 in) if nonferrous.

ts of the following factors shall be determined for compliance of a nonmetalli
f magnesium with 8.2:

hanical strength,

stance to impact,
ture-absorption properties,
bustibility, and

stance to distortion at temperatures to which the material is subjected under
or abnormial use.

like from falling-on’combustible materials including the surface upon which the appliance is s

9.6 Therequ

of metal, and

br the application considering the intended use of the complete applian¢e: The use of sheet

galvanized or
e.

that is curved

ness not less
| and not less

enclosure or

conditions of

articles, or the

psureof an appliance shall prevent molten metal, burning insulation, flaming p

irement in 9.5 will necessitate the use of a barrier of noncombustible material:

a) Under a motor unless:

upported.

1) The structural parts of the motor or of the appliance provide the equivalent of such a

barrier;

2) The protection provided with the motor is such that no burning insulation or molten
material falls to the surface that supports the appliance when the motor is energized under

each of the following fault conditions:
i) Open main winding,

ii) Open auxiliary winding,
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i) Starting switch short-circuited, and

iv) Capacitor of a permanent-split capacitor motor short-circuited — the

short circuit is

to be applied before the motor is energized, and the rotor is to be locked;

3) The motor is provided with a thermal protector — a protective device that

is sensitive to

temperature and current — that will prevent the temperature of the motor windings from
exceeding 125°C (257°F) under the maximum load under which the motor will run without
causing the protector to cycle and from exceeding 150°C (302°F) with the rotor of the motor

locked; or

4) The motor is provided with impedance protection that complies with the requirements in

the Standards referenced in Annex A, Ref, No. 5, and the temperature of the

b) Ung

9.7 The req
individually a
malfunction o
appliance eng

9.8 The bar
have an area

employed in fhe barrier if such openings would not permit/molten metal, burning insulatior
stible material.

fall on combu

er wiring, unless it is neoprene, cross-linked or thermoplastic-insulated.

uirements in 9.5 will also necessitate that a switch, a relay, ,a solenoid,
nd completely enclosed, except for terminals, unless it can_be shown that
the component would not result in a risk of fire, or there are*no openings in thg¢ bottom of the
losure.

will not exceed 150°C (302°F) during the first 72 h of operation with the ratg
locked.

ier mentioned in 9.6 shall be horizontal, shall bedlecated as illustrated in Figurg

motor winding
r of the motor

br the like be
breakdown or

1 9.1, and shall

in accordance with that illustration. Openings<for drainage, ventilation, and the like may be

, or the like to
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Figure 9.1

Location and extent of barrier
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A — Region to be shielded by barrier. This will consist of the entire component if it is not otherwise shielded and will consist of the

unshielded portion of a component that is partially shielded by the component enclosure or equivalent.

B — Projection of outline of component on horizontal plane.
C —Inclined line that traces out minimum area of barrier. The line is always:
a) tangent to the component,

b) 5 degrees from the vertical, and

c) oriented so that the area traced out on a horizontal plane is maximum.

D — Location (horizontal) and minimum area for barrier. The area is that included inside the line of intersection traced out by the

inclined line C and the horizontal plane of the barrier.
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10 Accessi

10.1

bility of Uninsulated Live Parts and Film-Coated Wire

To reduce the likelihood of unintentional contact that may involve a risk of electric shock from an

uninsulated live part or film-coated wire, an opening in an enclosure shall comply with either (a) or (b). See

15.4.2.

a) For an opening that has a minor dimension (see 10.5) less than 25.4 mm (1 in), such a part or
wire shall not be contacted by the probe illustrated in Figure 10.1.

b) For an opening that has a minor dimension of 25.4 mm (1 in) or more, such a part or wire shall
be spaced from the opening as specified in Table 10.1.

Exception: A
complies with

4 ] ‘“ ) Ry H 4 ) ;e ] /
motor riccu 1ot CUITIPHy WILTT UTCoC TCYUITCTITICTILS 1T TS ITieyralr ©riciosur

the requirements in 10.2.

of the motor

Minimum afceptable distance from an oper-lrierlizlit:g.:)art that may involve-aTrisk of electric shock
Minor dimension® of opening, Minimum distance from opening tp part,
min (in)® mm (jn)°
191 (3/4)° 114 41/2)
25(4 (1)° 165 (8-1/2)
318 (1-1/4) 190 (7H1/2)
38|1 (1-1/2) 318 (12-1/2)
47(6 (1-7/8) 394 (15-1/2)
54(0 (2-1/8) 444 (17-1/2)
d 762 30)

@See 10.5.

® Between 19.1
table.

¢ Any dimensior]
4 More than 54

mm (3/4 in) and 54 mm (2-1/8 jn)yinterpolation is to be used to determine a value between values

less than 25.4 mm (1 in) @applied to a motor only.
nm (2-1/8 in), but not@mare than 152 mm (6 in).

specified in the

10.2 Withre

a) An

bpening.that has a minor dimension (see 10.5) less than 19.1 mm (3/4 in) is ac

spect to anjintegral enclosure of a motor as mentioned in the exception to 10.1:

ceptable if:

N.Film-coated wire cannot be contacted by the probe illustrated in Figure 10.1

;.

2) In a directly accessible motor (see 10.6), an uninsulated live part cannot be contacted by

the probe illustrated in Figure 10.4; and

3) In an indirectly accessible motor (see 10.6), an uninsulated live part canno
by the probe illustrated in Figure 10.2.

t be contacted

b) An opening that has a minor dimension of 19.1 mm (3/4 in) or more is acceptable if a part or wire
is spaced from the opening as specified in Table 10.1.
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Figure 10.1

Articulate probe with web stop
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Figure 10.2

Probe for uninsulated live parts
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Figure 10.3

Probe for film-coated wire
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Figure 10.4

AN

International electrotechnical commission (IEC) articulate accessibility probe with stop plate

Courtesy of IEC

N Stop plate

180

80

36°50' — Cylindrical

All Dimensions in
Millimeters

pal20-1

~220
07
|
1
=1

&

&

@

section &€


https://ulnorm.com/api/?name=UL 325 2023.pdf

FEBRUARY 21, 2023 ANSI/CAN/UL 325 29

10.3 The probes mentioned in 10.1 and 10.2 and illustrated in Figure 10.1, Figure 10.2, Figure 10.3, and
Figure 10.4 shall be applied to any depth that the opening will permit; and shall be rotated or angled
before, during, and after insertion through the opening to any position that is necessary to examine the
enclosure. The probes illustrated in Figure 10.1 and Figure 10.4 shall be applied in any possible
configuration; and, if necessary, the configuration shall be changed after insertion through the opening.

10.4 The probes mentioned in 10.1 and 10.2 shall be used as measuring instruments to judge the
accessibility provided by an opening, and not as instruments to judge the strength of a material; they shall

be applied with the minimum force necessary to determine accessibility.

10.5 With r
diameter of t
opening.

ference 1o the requirements In 10.1 and 10.2, the minor dimension of an
he largest cylindrical probe having a hemispherical tip that can be inserté

10.6 With r¢ference to the requirements in 10.2, an indirectly accessibleymotor is a

accessible by
enclosure, su
conditions no
operator is ins
motor that ca
and will be log

10.7 During
or 10.2, a pa
make an opef

a) The
b) Thg

conne
servici

10.8  With re

the probe illustrated in Figure 10.1 only by opening or removing a par
Ch as a guard or panel, that can be opened or removed with*orwithout using a
ed in 10.7 (a) and (b), or will be located higher than 2.44-m (8 ft) above the
italled as intended and is marked in accordance with 63.5.1. A directly access
N be contacted by the probe illustrated in Figure 10:4_without opening or rem
ated 2.44 m (8 ft) or less above the floor when the Operator is installed as inter

t of the enclosure that may be opened orremoved by the user (to attach an
ating adjustment, relamping, or for otherreasons) is to be opened or removed

enclosure can be removed withouttools, or

enclosure can only be removed using a tool, but it is necessary that the

hg operations.

ference to the requirements in 10.1 and 10.2, insulated brush caps are not

additionally enpclosed.

11 Mechanical Assembly

11.1 An app

pening is the
d through the

motor that is
t of the outer
tool under the
floor when the
ible motor is a
pving any part
ded.

the examination of a product to determine whether it complies with the requirgments in 10.1

accessory, to
f:

appliance be

Cted to the source of supply or instructions specify it be connected to the supply during user

required to be

tion of normal

liance shall be assembled so that it will not be adversely affected by the vibra

operation. Brushrtapsshattbetightty threadedorotherwise desigrnedto prevent foosening:

11.2 A switch, a lampholder, an attachment-plug receptacle, a motor-attachment plug, or similar
component shall be mounted securely and, shall be prevented from shifting or turning.

Exception No. 1: A switch need not be prevented from turning if all four of the following conditions are met:

a) The switch is of a plunger or other type that does not tend to rotate when operated. A toggle
switch is considered to be subject to forces that tend to turn the switch during normal operation of
the switch.

b) Means for mounting the switch make it unlikely that operation of the switch will loosen it.

¢) Spacings are not reduced below the minimum acceptable values if the switch rotates.
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d) Normal operation of the switch is by mechanical means rather than direct contact by persons.

Exception No. 2: A lampholder of the type in which the lamp cannot be replaced, such as a neon pilot or
indicator light in which the lamp is sealed in a nonremovable jewel, need not be prevented from turning if
rotation cannot reduce spacings below the minimum acceptable values.

11.3 Means for preventing the turning mentioned in 11.2 is to consist of more than friction between
surfaces — for example, a properly applied lock washer, may be used to prevent the turning of a small
stem-mounted switch or other device having a single-hole mounting means.

12 Protection Against Corrosion

ating, or other
ry to persons.

12.1 Iron ang steel parts shall be protected against corrosion by enameling, galvanizingspl
equivalent mefns, if corrosion of such parts could result in a risk of fire, electric shock, of.inju

Exception No.
protection agd
moisture is no

Exception No.

1. Surfaces of sheet steel and cast iron parts within an enclosure are not red
inst corrosion if the oxidation of iron or steel due to the exposure of the me
likely to be appreciable — thickness of metal and temperature also being facto

2: This requirement does not apply to bearings, laminations, or minor parts o

yuired to have
btal to air and
I'sS.

f iron or steel,

such as washers, screws, and the like.

3: This requirement does not apply to the .sheath of a heating element that is not an

e element.

Exception No
immersion-typ|

inst corrosion
vestigation to

12.2 Anenc
as indicated ir
provide at leag

osure of an appliance intended for outdoor installation shall be protected ag3
Table 12.1 and 12.7 — 12.12 or by.ether coating that has been shown by in
t equivalent protection. See 9.1 and"9.2 for the required enclosure thickness.

Table 12.1
Protection against corrosion

1.4 mm (0.053 in) or thicker | Sheet steel thinner than 1.4
sheet steel, protection as mm (0.053 in), protection
Type of enclosure specified in as spqcified in
A. Outer enclpsure protecting motors, wiring, or enclosed live 12.9 2.8
parts
B. Outer enclpsure that is the sole enclosure of live parts 12.8 12.8
Outer enclosuire that daes nat enclose electrical parts 129 2.9
D. Interior enclosure protecting live parts other than motors 12. 12.8
and which is not provided with outer enclosure complying
with item B

12.3 Metal shall not be used in combinations that are not galvanically compatible.

12.4 The requirements in 12.5 — 12.12 do not apply to a metal part, such as a decorative grille, that is not
required to form a part of the enclosure.

12.5 Aluminum, brass, copper, or stainless steel may be used without additional protection against
corrosion.

12.6 A nonmetallic enclosure is to be judged on the basis of the effect of exposure to ultraviolet light and
water.
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12.7 An enclosure of cast iron at least 3.2-mm (1/8-in) thick is considered to be protected by one coat of
an organic finish of the epoxy or alkyd-resin type or other outdoor paint on each surface. The acceptability
of the paint may be determined by consideration of its composition or by corrosion tests if such tests are
considered necessary.

12.8 To comply with Table 12.1 referenced to this requirement, one of the following coatings shall be

used:

a) Hot-dipped mill-galvanized sheet steel conforming with the coating Designation G90 in Table | of
ASTM Designation A653/A653M, with not less than 40 percent of the zinc on any side, based on
the minimum single-spot test requirement in this ASTM specification. The weight of zinc coating
may be determined by any method; however, in case of question, the weight of coating shall be

A-OONL

establ

b) A 2z
applie
minim
the Me

c)Az
alkyd-

1 [ ! At n n ) b A QA A H 'y A-OO-
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inc coating other than that provided on hot-dipped mill-galvanized sheet’s
j to an average thickness of not less than 0.015 mm (0.00061 in),on|each
Im thickness of 0.014 mm (0.00054 in). The thickness of the coating-shall be
tallic-Coating-Thickness Test, Section 50. An annealed coating shall also com

nc coating conforming with 12.9 (a) or (b) with one coat of an‘organic finish ¢
esin type or other outdoor paint on each surface. The(acceptability of the

determiined by consideration of its composition or by corrosion tests if such tests 4

neces

d)Ac
coatin

ary.

bdmium coating not less than 0.025-mm (0.004:in) thick on both surfaces. Th
) shall be established by the Metallic-Coating=Thickness Test, Section 50.

e) A cadmium coating not less than 0.019-mmY(0.00075-in) thick on both surfaces w

outdog
two c(
establ
be as

r paint on both surfaces, or not less'than 0.013-mm (0.0005-in) thick on both
ats of outdoor paint on both surfaces. The thickness of the cadmium co
shed in accordance with the Metallic-Coating-Thickness Test, Section 50, and
Epecified in (c).

teel, uniformly
surface with a
established by
ply with 12.12.

f the epoxy or
paint may be
re considered

e thickness of

ith one coat of
surfaces with
ating shall be
the paint shall

12.9 To comply with Table 12.1referenced to this requirement, one of the following coatings shall be

used:

a) Hot
Table
based
coatin
shall b

Ldipped mill-galvanized sheet steel conforming with the coating Designation
of ASTM-Designation A653/A653M, with not less than 40 percent of the zin
on the minimum single-spot test requirement in this ASTM specification. The
J may-be determined by any method; however, in case of question, the we
e established in accordance with ASTM Designation A90/A90M. An A60 (a

(G60 or A6O0 in
c on any side,
weight of zinc
ght of coating
loyed) coating

shall alsa r‘nmply with 12 12

b) A zinc coating, other than that provided on hot-dipped mill-galvanized sheet steel, uniformly
applied to an average thickness of not less than 0.010 mm (0.00041 in) on each surface with a
minimum thickness of 0.008 mm (0.00034 in). The thickness of the coating shall be established by
the Metallic-Coating-Thickness Test, Section 50. An annealed coating shall also comply with 12.12.

c¢) Two coats of an organic finish of the epoxy or alkyd resin type or other outdoor paint applied after
forming on each surface. The acceptability of the paint is to be determined by consideration of its
composition or by corrosion tests if such tests are considered necessary.

d) Any one of the means specified in 12.8.

12.10 With reference to 12.8 and 12.9, other finishes, including paints, metallic finishes, and
combinations of the two may be accepted when comparative tests with galvanized sheet steel — without
annealing, wiping or other surface treatment — conforming with 12.8(a) or 12.9(a), as applicable, indicate



https://ulnorm.com/api/?name=UL 325 2023.pdf

32 ANSI/CAN/UL 325 FEBRUARY 21, 2023

they provide equivalent protection. Among the factors that are taken into consideration when judging the
acceptability of such coating systems are exposure to salt spray, moist carbon dioxide-sulfur dioxide-air
mixtures, moist hydrogen sulfide-air mixtures, ultraviolet light and water.

12.11 If tests are required, the test specimens of a finish as described in 12.7 or 12.10 or 12.8(c) or
12.9(c), are to be consistent with the finish that is to be used in production with respect to the base metal,
cleaning or pretreatment method, application method, number of coats, curing method, thickness, and the
like.

12.12 A hot-dipped mill-galvanized A60 (alloyed) coating or an annealed zinc coating that is bent or
similarly formed after annealing that is not otherwise required to be painted shall be painted in the bent or
formed area if the shaping process damages the zinc coating, except that such an area on the inside

surface of an
coating is con
bent or forme
holes are not ¢

13 Power-S
13.1

13.1.1 Ana
noted in either

13.1.5 Whe
may be provid

a) The
b) Instg

c) Marlk

13.1.6 Whe
terminals of th
Vrms, or 60 V{

13.2 Cord-c

General

enclosure that water does not enter during the rain test need not be pain
sidered to be damaged if flaking or cracking of the zinc coating at the outsidg
 section is visible at 25 power magnification. Simple sheared or cut-edges
onsidered to be formed.

ipply Connections

bpliance shall have provision for permanent connectioh of a wiring system unl
13.3,13.4, 13.5,13.7, 13.8, or 13.9.

e supply cords are permitted by either 18:8;713.4, 13.5, or 13.7, a detachabl
ed when:

appliance inlet complies with the requirements referenced in Annex A, Ref. No
llation instructions comply with 60.1.13; and

ings required by this stahdard are not provided only on a cord tag.

‘e an operator is/provided with multiple sources of supply, such as a standh
e appliance inlet, with the detachable supply cord removed shall not exceed 4
¢ with all other sources of supply connected.

bnnected operators

ted. The zinc
radius of the
and punched

ess otherwise

e supply cord

8;

y battery, the
P.4 Vpeak, 30

13.2.1 Strain relief

13.2.1.1

transmitted to terminals, splices, or internal wiring.

Strain relief shall be provided to prevent a mechanical stress on a flexible cord from being

13.2.1.2 Means shall be provided to prevent the flexible cord from being pushed into the appliance
through the cord-entry hole if such displacement may subject the cord to mechanical damage or exposure
to a temperature higher than that for which the cord is rated, or may reduce spacings, such as to a metal
strain-relief clamp, below the minimum acceptable values.

13.2.1.3 Ifaknotin a flexible cord serves as strain relief, a surface that the knot may contact shall be free
from projections, sharp edges, burrs, fins, and the like, that may cause abrasion of the insulation on the
conductors.
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13.2.2 Bushings

13.2.2.1 At a point where a flexible cord passes through an opening in a wall, barrier, or enclosing case,
there shall be a bushing or the equivalent that shall be substantial, reliably secured in place, and shall
have a smooth, rounded surface against which the cord may bear. If Type SPT-2 or other cord lighter than
Type SV is employed, the wall or barrier is of metal, and the construction is such that the cord may be
subjected to strain or motion, an insulating bushing shall be provided. Ceramic materials and some
molded compositions are generally acceptable for insulating bushing, but separate bushings of wood or of

hot molded shellac-and-tar compositions are not acceptable.

13.3 Drapery operators

13.3.1 A c9
attachment p
for permanen

13.3.2 The

voltage not |g
current rating
13.3.3 Thef
13.3.4 Thel

13.3.5 The
voltage equal

13.3.6 The attachment plug shall be of the polarized type if the product is not provided wi

type attachme

13.4 Residential garage door operators

13.4.1 With
connection to

a) Not

b) Not
locked

rd-connected drapery operator shall be provided with a length of flexible
ug for connection to the supply circuit. When provided with a power-supply
connection of a wiring system is not required.

lexible cord shall be of a type acceptable for the application. It shall be rate
ss than the rated voltage of the appliance, and shall have an,ampacity nof
of the appliance.

exible supply cord shall be Type SPT-2 or heavier duty,cord.
ength of the flexible cord shall not be less than 0.305 m (1 ft) nor more than 3.0

bttachment plug shall be rated for use at’@current not less than the rated cu
to the rated voltage of the appliance.

nt plug — see 25.1.

reference to 13 Ax1"a residential garage door operator supplied with a fle
a supply circuit'shall:

be rated greater than 120 V;

-rotor-condition including the current draw of lamps and external devices;

cord and an
tord, provision

d for use at a

less than the

5m (10 ft).

rrent and at a

h a grounding

bxible cord for

have-asmaximum appliance current draw through the supply cord greater thamn 15 A under a

c) Be constructed of an 18 AWG minimum flexible cord of Type SJT or heavier duty;

d) Not

be longer than 1.83 m (6 ft); and

e) Incorporate a grounding conductor and be terminated with a grounding type attachment plug.

13.4.2 With reference to 13.1.1, a residential garage door operator supplied with a flexible cord for
connection to a supply circuit shall additionally comply with 13.4.3 — 13.4.6, unless provided with
instructions according to 60.4.3 and markings according to 63.3.4.

13.4.3 The wiring compartment shall be so constructed and the cord so attached that permanent
connection can be made to the power supply.
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