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INTRODUCTION
1 Scope

1.1 These requirements cover i

ndoor use cord and plug connected of permanently connected, furniture

power distribution units (FPDU) rated 250 V AC or less and 20 Amperes or less. An FPDU may provide
one or more receptacle outlets, inclusive of one current tap integral to the attachment plug, if provided, for
connection of utilization equipment. An FPDU may include an integral Class 2 power supply employing
integral output lead(s) and/or output connector(s) and may include receptacles with integral power

supplies employing Class 2 outp

ut connector(s). FPDU’s are for fixed mounting to portable or stationary

furnishings as a power supply connection for cord and plug connected electrical utilization equipment in

accordance with the National Ele

trical Code NEPA 70

1.2 In accordance with the Nati
shall not serve as fixed wiring of 3
permanent countertops of kitchen

1.3 A cord-and-plug-connected
provided with a Luminaire is cove

1.4 A cord-and-plug-connected
that employs an electromagneti
Interference Filters, UL 1283.

1.5 A cord-and-plug-connected
that employs a surge protective d
UL 1449, for SPD Type 3.

1.6 A cord-and-plug-connected
covered under the requirements
UL 943.

1.7 This standard does not covsg
1.8 These requirements cover H
1.9 These requirements cover H

1.10 A product that has a batter

bnal Electrical Code, NFPA 70, furniture power distribution units (FPDUs)
structure or of fixed furnishings, such as but not limited to applications in
s and bathrooms.

product as described in 1.1 with less than three receptacle outlets and
red under the Standard for Portable Electric Luminaires, UL 158.

product as described in 1.1 with less than three recéptacle outlets and
b interference filter is covered under the Standard,for Electromagnetic

product as described in 1.1 with less thanhree receptacle outlets and
evice (SPD) is covered under the Standardfor Surge Protective Devices,

product as described in 1.1.that employs ground-fault protection is
for portable GFCls in the Standard for Ground-Fault Circuit Interrupters,

r FPDUs intended forwuse with medical equipment.
PDUs provided-with isolated secondary circuits.
PDUs provided with batteries located in isolated secondary circuits.

y. bacKup feature or other uninterruptible power supply equipment located

in the Primary Circuit shall comph—with-the—applicablerequirements—inthe-Standardfor-Yninterruptible

Power Supply Equipment, UL 1778.

1.11 A FPDU with three or more receptacle outlets may employ a Light Emitting Diode (LED) Luminaire.

1.12 This standard contains the

following Annexes:

a) Annex A — Furniture Power Distribution Units Incorporating Batteries.

b) Annex B — Furniture Power Distribution Units for Clustered Seating.

¢) Annex C — Furniture Power Distribution Units for Kitchen and Bathroom Countertops.

d) Annex D — Furniture Po

wer Distribution Units for Portable (Movable) Work Space Tables.
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2 Components

2.1 Except as indicated in 2.2, a component of products covered by this standard shall comply with the
requirements for that component. See Annex E for a list of standards covering components used in the
products covered by this standard.

2.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

2.3 A component shall be used|in accordance with its rating established for the intended conditions of
use.

2.4 Specific components are |incomplete in construction features or restricted in performance
capabilities. Such components @re intended for use only under limited conditions, such as “certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions’

2.5 A FPDU that incorporates a|LED Luminaire and LED components and subassemblies shall comply
with the applicable requirements qf UL 8750.

3 Use
3.1 A FPDU is intended to be cohnected to a permanently installed branch.gircuit receptacle outlet.

3.2 AFPDU is intended to be mpunted to an indoor use portable or\stationary furnishing. A FPDU is not
intended to serve as fixed wiring of a structure or of fixed furnishings;

3.3 FPDU are not intended to b¢ series connected (daisy.€hained) to other FPDUs to relocatable power
taps or to extension cords.

4 Units of Measurement

4.1 Values stated without parentheses arefthe requirement. Values in parentheses are explanatory or
approximate information.

4.2 Unless otherwise indicated, pll veltage and current values mentioned in this standard are root-mean-
square (rms).

5 Referenced Publications

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

5.2 The following publications are referenced in this Standard:

ASTM E230/E230M, Standard Specification and Temperature-Electromotive Force (emf) Tables for
Standardized Thermocouples

ASTM G155, Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic
Materials
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NEMA WD6, Wiring Devices — Dimensional Specifications
NFPA 70, National Electrical Code

UL 13, Power-Limited Circuit Cables

UL 20, General-Use Snap Switches

UL 44, Thermoset-Insulated Wires and Cables

UL 50E, Enclosures for Electrical Equipment, Environmental Considerations

UL 62, Flexible Cords and Cables
UL 83, Thermoplastic-Insulated Wires and Cables

UL 94, Tests for Flammability of Rlastic Materials for Parts in Devices and Appliances
UL 153, Portable Electric Luminajres

UL 157, Gaskets and Seals
UL 244A, Solid-State Controls forf Appliances

UL 248-14, Low-Voltage Fuses —|Part 14: Supplemental Fuses

UL 325, Door, Drapery, Gate, Loyver, and Window Operators and Systems
UL 452, Antenna-Discharge Unit§
UL 467, Grounding and Bonding Equipment

UL 486C, Splicing Wire Connectqrs

UL 489, Molded-Case Circuit Brepkers, Molded-Case Switches and Circuit-Breaker Enclosures

UL 497A, Secondary Protectors for Communications Circuits

UL 498, Attachment Plugs and Receptacles

UL 746C, Polymeric Materials — Use in Electrical Equipment Evaluations

UL 758, Appliance Wiring Material

UL 796, Printed Wiring Boards

UL 817, Cord Sets and Power Supply Cords

UL 840, Insulation Coordination Including Clearance and Creepage Distances for Electrical Equipment

UL 917, Clock-Operated Switches
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UL 943, Ground-Fault Circuit Interrupters
UL 969, Marking and Labeling Systems

UL 969A, Marking and Labeling Systems — Flag Labels, Flag Tags, Wrap-Around Labels and Related
Products

UL 1004-1, Rotating Electrical Machines — General Requirements

UL 1077, Supplementary Protectors for Use in Electrical Equipment

UL 1283, Electromagnetic Interfefence Filters
UL 1310, Class 2 Power Units
UL 1439, Tests for Sharpness of Bdges on Equipment

UL 1449, Surge Protective Device

[2)

UL 1492, Audio-Video Products apd Accessories
UL 1642, Lithium Batteries
UL 1778, Uninterruptible Power Supply Equipment

UL 1977, Component Connectors|for Use in Data, Signal, Control and Power Applications
UL 1989, Standby Batteries
UL 2054, Household and Commefcial Batteries
UL 2238, Cable Assemblies
UL 2738, Induction Power Transnlitters and Receivers for Use with Low Energy Products

UL 8750, Light Emitting Diode (LHD) Equipmient for Use in Lighting Products

UL 60065, Audio, Video, and Simifar Eléctronic Apparatus — Safety Requirements

UL 60320-1, Appliance Couplers for Household and Similar General Purposes — Part 1: General
Requirements

UL 60384-14, Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed
Capacitors for Electromagnetic Interference Suppression and Connection to the Supply Mains

UL 60730-1, Automatic Electrical Controls — Part 1: General Requirements
UL 60950-1, Information Technology Equipment — Safety — Part 1: General Requirements

UL 61058-1, Switches for Appliances — Part 1: General Requirements
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UL 62368-1, Audio/Video, Information and Communication Technology Equipment — Part 1: Safety

Requirements
6 Glossary
6.1

6.2 ATTACHMENT PLUG - A

For the purpose of this standard the following definitions apply.

male contact device for the temporary connection of a flexible cord or

cable to a receptacle outlet or cord connector.

6.3 CLASS 2 LEAD - Consists

of a factory-made, power-limited cable with an output connector at one

end. The other end is secured
intended for connection to the
connectors).

6.4 CLASS 2 SEPARABLE IN
connector(s) only (such as Unive

6.5 CORD CONNECTOR - A
detachable electrical connection {

6.6 CURRENT TAP — A single-
power supply cord.

6.7 FIXED FURNISHING - Integ
meets any of the following:

a) Intended to be fastened

itilill ii 1< iIUubillg Ul Cl IbiUbUIC Uf “Ib‘ FPDU T;IU uuipui bUIIIIUbiUI iD
Class 2 separable interface (such as Universal Serial Bus [USB]

TERFACE — A separable component containing Class 2 low-voltage
sal Serial Bus (USB) connectors).

emale contact device assembled or molded on flexible cord-to allow a
0 an attachment plug.

putlet contact device that is integral to the attachment plug of the FPDU

nded to be permanently connected electrically to a source of supply and

in place and requiring tools for removal; or

b) Integrated into the stjucture as a permanent fixture,”such as but not limited to permanent

countertops of kitchens ar

6.8 FURNITURE POWER DIS
attached power supply cord and
branch circuit receptacle outlet.
furnishing. The electrical enclosu
also be provided in any combinat

a) The electrical enclosu
supplied with up to six len

d bathrooms.

TRIBUTION UNIT (FPDU) — An electrical enclosure provided with an
attachment plug orycurrent tap for connection to a permanently installed
The FPDU is( provided with a mounting means for attachment to a
re may be provided with one or more receptacle outlets. The FPDU may
on of the fellowing configurations:

re connected to the power supply cord and attachment plug may be
gths“of flexible cord not exceeding 6 feet in length; each length shall be

terminated with a maxin
connectors. Refer to 14.6

urmof 3 Teceptacie outlets—withim—am—etectricat—enctosure—or—3—cord
limiting the total number of outlets, Table 13.1 for overload requirements

and 13.1.8 for interconnecting cord requirements.

b) Provided with supplementary overcurrent protection.

c¢) Provided with manual o

r automatic switch(es) such as an integral appliance timer to control all or

some of the receptacle outlets.

d) Provided with indicator lights.

e) When provided with three or more receptacle outlets the FPDU may be provided with a surge
protective device (SPD) or an electromagnetic interference (EMI) filter.

f) A FPDU may employ non-electrical decorative features. The decorative features may include
various shapes such as rocks, birds and animals, etc.
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g) A FPDU may employ telephone equipment and communication circuit protectors.
h) A FPDU may employ an antenna discharge unit or provide antenna connections for televisions
and video products.
i) When provided with three or more receptacle outlets the FPDU may be provided with LED (Light
Emitting Diode) Luminaire(s).
i) A FPDU may be provided with a wireless charging circuit.
k) Provided with isolated secondary circuits.
I) Provided with batteries located in isolated secondary circuits. See UL 962A Annex A — Furniture
Power Distribution Units Incorporating Batteries.
m) Provided with an integfal Class 2 lead and mating Class 2 separable interface, or an integral
power supply with one or more Class 2 output connector(s).
n) Provided with receptaclgs with integral power supplies with Class 2 output connectors.

6.9 ISOLATED SECONDARY [CIRCUIT — A circuit derived from an isolating source, (such as a

transformer, optical isolator, lim
connection back to the primary ci
has a direct connection back to th

6.10 PORTABLE FURNISHING

a) Not secured to the builg
furnishing to be removed W

b) Connected electrically tg

Exception: A securement means

ting impedance or electro-mechanical relay) and having no direct
cuit (other than through the grounding means). A seeondary circuit that
b primary circuit is considered part of the primary circuit.

— Meets all of the following:

ing structure unless provided with a secitement means that allows the
ithout the use of tools, and

an electrical source of supply with a power supply cord and plug.

to the structure or to stationary or fixed furnishings in order to prevent

tipping of the portable furnishing that requires the use of tools is not prohibited from being employed.

6.11 PORTABLE GROUND-FALU
fault circuit interrupter provided v
Portable GFCls are constructed s
is opened protection to the user is
in the range of 4 through 6 mA.

6.12 PRIMARY CIRCUIT — A ci

LT CIRCUIT INTERRUPTER (GFCI) CLASS A — A plug-in type ground-
ith male blades or with a power-supply cord with an attachment plug.
b that when.anysingle supply conductor, including the neutral conductor,
maintained-'Class A GFCls trip when the current to ground has a value

cuib in which the wiring and components are conductively connected to

the AC power interface.

6.13 RECEPTACLE OUTLET -
a detachable electrical connection

A female contact device mounted within an electrical enclosure to allow
of an attachment plug.

6.14 RISK OF FIRE — A risk of fire is considered to exist at any two points in a circuit where:

a) The open circuit voltage is more than 30 Vrms (42.4 V peak) and the energy available to the
circuit under any condition of load including short circuit, results in a current of 8 A or more after 1
minute of operation; or

b) A power of more than 15 watts can be delivered into an external resistor connected between the
two points.
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6.15 STATIONARY FURNISHING - Intended to be relocatable and meets all of the following:

a) In normal use of the furnishing, not readily movable by an unaided individual due to the weight,
size, or configuration of the furnishing, and

b) Not secured to the building structure unless provided with a securement means that allows the
furnishing to be removed without the use of tools; and

c) Connected electrically to an electrical source of supply with a power supply cord and plug.

Exception: A securement means to the structure or to fixed or other stationary furnishings in order to
prevent tipping of the stationary furnishing that requires the use of tools is not prohibited from being

employed.

6.16 SUPPLEMENTARY PROTECTOR — A manually resettable device designed to open the circuit
automatically on a predetermined value of time versus current or voltage within an appliance or other
electrical equipment. It is permittgd to be provided with a manual means for opening or closing the circuif:

CONSTRUCTION
7 Enclosure

7.1 General

7.1.1 The enclosure shall be fgrmed and assembled so that it has the strength and rigidity required to
resist the abuses to which it is pubjected, without resulting in a risk of fite,” electric shock, or injury to
persons, due to total or partial cdllapse with resulting reduction of spacings, loosening or displacement of
parts or other serious defects.
7.1.2 An opening in an enclosufe shall have such size and shape — or shall be so covered by screening

or barrier or by an expanded, perforated, or louvered panel — that a test rod having a maximum diameter of
1/16 in (1.6 mm) shall be preventgd from contacting live parts. See Accessibility Tests, Section 44.

7.1.3 A keyhole slot, notch, or similar means formounting, when provided, shall be located so that the
supporting screws or the like canpot damage any-electrical insulation or reduce spacings to live parts.

7.1.4 A barrier that covers a mounting hole*and thereby forms part of the required enclosure shall be
subjected to the Mounting Hole Bprrier Tests, Section 35.

7.1.5 If a FPDU employs a decprative or ancillary feature, such as a rock, bird, animal, Luminaire, or a

storage compartment, it shall be designed so that the addition of the decorative feature pari(s) does not:
a) Interfere with the function or mounting means described in Section 10, Mounting Means;
b) Interfere with turning the power "on" or "off" using the switch provided on the FPDU; or

c) Interfere with an attachment plug from fully seating in the receptacle outlet slot(s) of the FPDU.

7.1.6 An FPDU that employs an enclosure cap or cover over the reset actuator (i.e. stem) of a
supplementary protector shall not interfere with trip and/or reset function of the supplementary overcurrent
protector.

7.1.7 A FPDU that incorporates devices such as an integral appliance timer to control all or some of the
receptacles shall comply with UL 917 or UL 244A. Compliance with UL 60730-1, and/or the applicable Part
2 standard from the UL 60730 series fulfills the UL 244A requirements.
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7.1.8 Products that employ timer(s) as specified in 6.5 shall be marked as specified in 53.23 to warn the
user of the possible hazards.

7.1.9 Telephone equipment and communication circuit protectors included in a FPDU shall comply with
the requirements in UL 60950-1 or UL 62368-1 and the requirements in UL 497A.

7.1.10 A FPDU that incorporates an antenna discharge unit or provides antenna connections to a
television, a high-voltage video product, or antenna shall comply with the applicable requirements in UL

452, and UL 1492 or UL 60065, or UL 62368-1.

7.1.1

A cord-and-plug-connected FPDU with three or more receptacle outlets and that employs an

electromagnetic interference filter

7.1.12 A cord-and-plug-connect
protective device shall also compl

7.1.13 A FPDU that employs an
with the requirements in UL 1778.

7.1.14 The enclosure interior of
surface shall be covered or othg
interior containing power circuits s
portion containing solely Class 2 |

Exception No. 1: When the instru
surface and oriented such that sp
these requirements do not apply.

Exception No. 2: When the FPDU
the GFClI is located at the attach
with the spill test is not required.

7.1.15 Removable knock-outs a
a) A pressure-sensitive lab

b) A blank pressure-seng

chall alca-compbhowith- L 4282
o oo O-Compry Wit o =109+

bd FPDU with three or more receptacle outlets and that employs a surge
y with UL 1449, for SPD Type 3.

uninterruptible power supply located in the primary circuit shallcomply

b FPDU intended to be mounted on or inside a desk or similar furnishing
rwise protected from spillage while not in use. The’fPDU enclosure
hall comply with the Spill Test, Section 43. The FRDW enclosure interior
bad circuits is not considered during this test.

cted installation of the FPDU is for it to be mounted above the furnishing
illed liquid on the furnishing surface cannot enter any part of the FPDU,

is provided with a portable GF€I.Class A that complies with UL 943 and
ment plug or within 12 in (306-mm) of the attachment plug compliance

nd pry-outs shall beflilly concealed by any of the following:
el that complies with UL 969, and includes markings or instructions, or

itive label/that complies with UL 969, provided that the FPDU also

includes an installation insfructionthat complies with 54.6.

Exception: This requirement doeg

hot apply to removable knock-outs or pry-outs that, if removed, permit

access solely to Class 2 wiring terminals or circuits.

7.2 Metallic

7.21

A metal enclosure of a FPDU shall have a minimum thickness in accordance with Table 7.1.
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Table 7.1

Minimum Thicknesses of Enclosure Metal

At small, flat unreinforced surfaces and at
surfaces of a shape or size to provide At relatively larger unreinforced flat
adequate mechanical strength surfaces
Metal inch (mm) inch (mm)
Die-cast metal 3/64 (1.2) 5/64 (2.0)
Cast malleable iron 1/16 (1.6) 3/32 (2.4)
Other cast metal 3/32 (2.4) 1/8 (3.2)
Uncoated sheet steel 0.026 (0.66) 0.026 (0.66)
Galvanized sheet steel 0.029 (0.74) 0.029 (0.74)
Nonferrous sheet metal 0.036 (0.91) 0.036 (0.91)

7.2.2 The enclosure shall comg
36, 38, and 39 respectively, of thi

7.3 Nonmetallic

7.3.1
requirements in UL 746C, for nor
in accordance with 53.15.

7.3.2 A polymeric enclosure (
flammability requirements in UL 7

7.3.3 The enclosure shall con
requirements of Sections 36, 38,

7.3.4 A decorative feature or m
does not function as an enclosu
enclosure material as identified in

Exception: Decorative parts are 1
HB, providing the part does not o
not have any dimension greater
one area to another or bridge bet

ly with the strain relief, impact, and crush test requirements of Sectiohs
5 standard.

A polymeric enclosure of & FPDU for use in a portable furnishing shall comply with the flammability

-attended, non-intermittent duty portable equipmergband shall be marked

f a FPDU for use in a stationary furnishing shall comply with the
46C, for stationary equipment.

nply with the strain relief, impact, ‘crush and mold stress-relief test
B9 and 42 respectively, of this standard.

punting means of a FPDW which is constructed of polymeric material and
re of live parts shall ecomply with the flammability requirements for an
UL 746C, for non-attended, non-intermittent duty portable equipment.

ot required te_be’made of a material classed 5VA, 5VB, V-0, V-1, V-2, or
Ccupy a volume greater than 2 cubic centimeters (0.122 cubic inch), does
fhan 3 cm(1.18 inch), and is located so it cannot propagate flame from
weenapossible source of ignition and other ignitable parts.

i ~f S CDN Lt 1 lal n otrinal Aoet thot 1o ol

1 Haaa-acaleahran-ala o fromn
o oTra T oo ariacnioudstsS SOICTy arr cietticarrppart aiat 1o SuppncUTTorTt

7.3.5 A polymeric enclosure po
an isolated power supply of less than 42.4 volts AC or less than 60 volts DC and the power available is
less than 15 watts shall comply with the flammability requirements for an enclosure material as identified in
UL 746C, for non-attended, non-intermittent duty portable equipment.

8 Mechanical Assembly

8.1 A FPDU shall be formed and assembled so as to reduce the risk of contact with any sharp edges,
fins, burrs or the like that are capable of increasing the risk of injury to persons, or abrade the insulation on
conductors or otherwise damage wires.

8.2 A switch, a lampholder, a power-supply cord and its strain-relief bushing, receptacle, or similar
component shall be mounted securely and, except as noted in 8.3 and 8.4, shall be restrained from
turning. See 8.5.
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8.3 The requirement that a switch be restrained from turning is capable of being waived when all of the

following conditions are met:

a) The switch is to be of the plunger or other type whose actuator does not tend to rotate when

operated (the actuator of a

toggle or rocker switch is considered to be subject to forces that tend to

turn the switch during operation of the switch).

b) The means of mounting

the switch makes it unlikely that operation of the switch loosens it.

¢) The spacings are not to be reduced below the minimum acceptable values when the switch

rotates.

8.4 A lampholder of a type in
indicator light in which the lamp i
turning when the rotation is not ca

sealed in a nonremovable jewel, is not required to be restrained from
able of reducing spacings below the minimum acceptable values.

8.5 The means by which the turiing specified in 8.2 is prevented is to include more than friction between

surfaces. For example, a lockwas
restrain turning of a device having

8.6 A FPDU with a retractable v
cm?) and is also provided with a
remain in the open (upright) pos
retractable vertical tower is consi
separate mechanism or motion,
locking mechanism to allow for clg

Exception: A FPDU with a retrag
tower in an open (upright) position

8.7 A FPDU with a retractable v
to each receptacle, must be able

her, properly applied, is not prohibited from being used as a means to
a single-hole mounting means.

brtical tower, that has a horizontal platform area greater thah 9 in? (58.1
means for locking the vertical tower in an open (upright) position must
ition when subjected to the Retractable Force Test/in Section 41. A
jlered to have a means for locking in an open (upright) position when a
bther than pushing the tower straight down, ‘is-required to release the
sing (lowering) of the vertical tower.

table vertical tower not provided with-a means for locking the vertical
does not need to comply with the Retractable Force Test in Section 41.

brtical tower intended to be closed with power supply cord(s) connected
to completely close andreopen with the intended power supply cord(s)

connected and shall be constructed so as not to pinch, compress or damage the power supply cord jacket

or insulation and shall comply with

8.8 To prevent personal injury, th
not be accessible. Compliance is

9 Enclosure Accessibility and

the Cycling Test, Section 48.

e retracting mechanism of a FPDU with a retractable vertical tower must
letermined using the accessibility probe in Figure 9.1.

Accessibility of Live Parts

DU that do naot racnira 11ea Af A tanl fAr annnca chall ha Incatad A

9.1 The electrical parts of a F

Moot oo T CquUiT T oo C— O tO0 O T oo oo~ oo o T 1oCatCT—0r

enclosed so that persons are protected against inadvertent contact with uninsulated live parts and film-
coated magnet wire.

Exception: Connectors and contacts supplied by an isolated secondary circuit meeting Class 2 or Limited
Power Circuit (LPS) power levels may be accessible to the user.

9.2 An opening in the enclosure of a FPDU is not prohibited when an uninsulated live part or film-coated
magnet wire is not capable of being contacted by the probes specified in 44.1.2 and shown in Figure 9.1.
The probes shall be applied to any depth that the opening permits, and shall be rotated or angled before,
during, and after insertion through the opening to any position that is required to examine the enclosure.
The probes shall be applied in any possible configuration; and, when required, the configuration shall be
changed after insertion through the opening.
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9.3 The probes shall be used as a measuring instrument to evaluate the accessibility provided by an
opening, and not as an instrument to evaluate the strength of a material; it shall be applied with the
minimum force required to determine accessibility in accordance with the Accessibility Tests, Section 44.



https://ulnorm.com/api/?name=UL 962A 2023.pdf

20 UL 962A JULY 13, 2023

Figure 9.1

Accessibility Probe
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10 Mounting Means

10.1 A FPDU shall be provided with a mounting means.

10.2 The mounting means shall comply with Section 35, Mounting Hole Barrier Test, and Section 40,
Adequacy of Mounting Test.

10.3 Adhesive may be used to secure a FPDU when the adhesive complies with the Specialized
Applications — General Adhesives, Functional Analysis, and Program of Investigation for Adhesives in UL
746C. When performing the adhesive investigations, the maximum force for the Program of Investigation —
End-Product Evaluation of UL 746C shall be the weight of the FPDU. When a suitable adhesive is used to

mount the FPDU, the Adequacy g

11 Corrosion Protection

11.1 Iron and steel parts or of
corrosion by painting, enameling,

Exception: This requirement doe
the like that are not in the ground

12 Insulating Materials

12.1 A barrier or integral part,
mounting of live parts, shall b
temperature and stresses to whigj

f Mountinataoctic nat racuirad a0 ha conductad
VIOt te St ot regqunreatope-contuttear

her parts not inherently corrosion resistant shall be protected against
galvanizing, plating, or other equivalent means.

5 not apply to minor parts of iron or steel, such as washers, screws and
ng conductor path.

such as an insulating washer or bushing, and“a base or support for the
b of a moisture-resistant material that.will' not be damaged by the
h it will be subjected under conditions ofactual use.

12.2 An insulating material is {
accordance with UL 746C. Mate

0 be investigated with regard to its acceptability for the application in
ials, such as mica, ceramic, or'seme molded compounds are capable of

being used as the sole support df live parts. When it is required to investigate a material to determine its
acceptability, consideration is to e given to such factors as-its mechanical strength, resistance to ignition

sources, dielectric strength, ins
unaged conditions, the degree to
electric shock.

12.3 Vulcanized fiber, industrial
for insulating bushings, washers
parts. Hard rubber is not to be us

lation resistance, and heat-resistant properties in both the aged and
which it is enclosed,\and any other features affecting the risk of fire and

laminatesypolymeric films or similar materials are capable of being used
, separators, and barriers, but not as sole support for uninsulated live
pd.

Exception: Industrial laminates tf

of I-’vn otinatnd for thao

LI

)

n Ja¥aYa¥al
a1y veoUugatC OOt CIoUroosC

q

sole support for uninsulated live parts.

13 Power-Supply Cord

13.1 General

13.1.1  The power-supply cord

shall be of the grounding type and shall employ one of the following

flexible cord Types: SJ, SJE, SJO, SJT, SITO, or equivalent.

Exception: SPT-3 is not prohibited from being used on a FPDU rated 15 A or less when marked in

accordance with 53.14.

13.1.2 A detachable power-supply cord shall not be used.
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13.1.3 The minimum conductor size of the power-supply cord shall be as indicated in Table 13.1.

Table 13.1
Guide to Construction and Performance Requirements for Furniture Power Distribution Units
Supplementary OCP
required?
When LED'
luminaire or Maximum
Minimum wireless supplementa Minimum
power cord charging ry OCP Temperature internal
FPDU rating size Number of circuits are rating® ¢ test load wiring size®
(A) (AWG) receptdcles incorporated (A) (A) (AWG)
<20 12 <6 NO YES 20° 20' 12
<20 12 =6 YES YES 20 20" 12
<15 149 <4 NO YES 15° 15" 149
<15 149 24 YES® YES 15 15 143
<15 149 <4 NO YES 15°¢ 15°8f 149
<15 149 24 YES? YES 15 OCFf 149
<12 169 <4 NO Not permitted 15 15 169

2 OCP shall not trip when the FPDU is opg

® Smaller AWG is not prohibited from bein
the Fault Current Test (Section 33), and tH
smaller AWG wire. Isolated secondary co

¢ When provided with an OCP.

9 Maximum rating. An OCP rated less tha
with the intent of this requirement. See ng

¢ Test is capable of being conducted at O
fWhen the OCP rating is greater than the

Test at OCP rating, then the Temperature
at this level. See note (a) above.

9 An OCP is not required and/or the powe
AWG for a household (residential) FPDU

a) FPDU is not rated high
b) Either one, two, three
c) All other components

d) The Temperature Test
e) The FPDU is marked i

from being bypassed when nuisance trippiing occurs during the Temperature Test. If the OCP is bypassed during the Temperature

rated at the FPDU marked rated current.

g used when an OCP is provided and the results of the Temperature Test (Section 29),
e Overcurrent Test (Section 34) comply with the requirements of those tests using the
hductors shall also comply with Sections 19 and 23.

h the Maximum Supplementary OCP rating and not less than the FPDU rating complies
te (a) above.

CP rating when provided.
FPDU rating, conduct the TemperaturesTest at the OCP rating. The OCP is not prohibited

Test needs to be repeated at FPDU.rating to confirm that the OCP does not nuisance trip

supply cord is permitted to be 16 AWG and/or the internal wiring is permitted to be 16
bs long as:

er than 12 amps;

br four receptacles, are provided;
re evaluatedfor use at 15 A;
load is 1S A.

h accordance with 53.16, except for a FPDU with one receptacle.

f) No LED Luminaire is p

bypassed during the Temperature Test at

" The OCP is not prohibited from being bypassed when nuisance tripping occurs during the Temperature Test. If the OCP is

rating to confirm that the OCP does not nuisance trip at this level. See note (a) above.

A FPDU incorporating an LED Luminaire shall be provided with supplementary OCP as shown in the column "Maximum
Supplementary OCP rating®® (A)". The FPDU shall also be provided with instructions as indicated in 54.1.

ovided.

Temperature Test Load rating, then the Temperature Test needs to be repeated at FPDU

13.1.4 The length of a power-supply cord — as measured from the outside surface of the enclosure of the
FPDU to the plane of the face of the attachment plug — shall not exceed 25 ft (7.6 m) nor be less than 1.5 ft

(0.46 m).

13.1.5 A power-supply cord sha

Il have a voltage rating not less than the rated voltage of the FPDU and

have an ampacity not less than the current rating of the FPDU.
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13.1.6 The power-supply cord shall not include a through-cord switch.

13.1.7 An FPDU as described

in 1.1 shall be constructed such that the total combined length of the

power supply cord and the longest interconnecting cord shall not exceed 25 ft (7.6 m).

13.1.8 An interconnecting cord shall comply with all the requirements of power supply cords except

13.1.4 and cannot exceed 6 ft (1.8

13.1.9 The plug that is employ
The plug shall be the grounding

m) in length.

ed in a FPDU shall be molded-on or assembled-on to the flexible cord.
type and shall comply with the requirements in UL 498 or UL 817. The

molded-on or attachment plug is permitted to be hospital grade plugs complying with UL 817 or with

Supplement SC of UL 498, res
53.19.

13.2 Class 2 lead

13.2.1 A Class 2 lead may be o

a) Type CL2 cable in acco

b) An appliance wiring m
rated minimum VW-1 flam

13.2.2 One end of a Class 2
housing or enclosure. Where the
the power-limited cable shall be s

activvalby _hit tha EDNOLL chall ha marlead in chall ha in ancardanoca vaith
Cotrv ey, oottt o oS o e e oot o et S Coraance—yvvrtrt

ne of the following types:
rdance with UL 13.

bterial with a maximum length of 10 feet (3.5 m), minimum of 26 AWG,
mability and minimum 300 V, in accordance with UL Z58.

ead shall be either molded-on or permanently,attached to the FPDU
Class 2 lead passes into the interior of the FPDU housing or enclosure,
eparated in accordance with 23.1 from AC, power circuit conductors and

from conductive parts energized Iy AC power circuits.

13.2.3 The other end of a Clas;
mating connector of the Class 2 §

13.2.4 Permanently attached c3
connector non-rewireable.

13.3 Bushings

13.3.1 Where the power-suppl

5 2 lead shall terminate in a connector capable of being inserted into the
eparable interface.

n be achieved by crimping, welding, riveting, or equivalent, to render the

y cord passes through an opening in the enclosure, a smooth, well-

rounded surface shall be provided to protect the cord from damage.

13.4 Strain relief

13.4.1

Strain relief shall be prov
lead is not transmitted to terminals

ided so that a mechanical stress on a power-supply cord or a Class 2
, splices, or interior wiring. See Strain Relief Test, Section 36.

13.4.2 The strain relief means shall not damage the insulation or cord jacket. The normal compressive

deformation inherent in providing
13.5 Push back relief

13.5.1 Means shall be provided

strain relief is not considered to be damage.

to prevent the supply cord or lead from being pushed into the enclosure

of an appliance through the cord-entry hole when such displacement results in:

a) Subjecting the supply cord or lead to mechanical damage;
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b) Exposing the supply cord or lead to a temperature higher than that for which it is rated;

¢) Reducing spacings (such as to a metal strain-relief clamp) below the minimum required values;

or

d) Damaging internal connections or components.

To determine compliance, the supply cord or lead shall be tested in accordance with Section 37, Push

Back Relief Test.

14 Receptacles

14.1

The receptacle outlets of g FPDU shall have a current rating of 15 or 20 A and a voltage rating of

125 or 250 V. The contact components of a receptacle shall have a voltage and current rating equal to that

of the attachment plug on the pow
Exception: A 15 A receptacle is nqg

14.2 All of the receptacle outle
grounding type. They are not proh
non-locking).

er-supply cord.
t prohibited from being used with a FPDU with a 20 A attachment plug:

s of a FPDU shall have the same current rating and shall"\bé of the
ibited from being of the same or different slot configurations.(locking and

14.3 The receptacle outlets of @ FPDU shall comply with the applicable requirements in UL 498. The

grounding contact of the receptag
UL 498. Receptacle outlets of a
Supplement SC of UL 498 but the

14.4 The receptacle outlets of
connection shall be marked in acg

14.5 A FPDU intended to be mg
or otherwise protected from spille

le shall comply with the requirements of the Grounding Contact Test in
FPDU are permitted to be hospital grade receptacles complying with
FPDU shall be marked in accordance with'53.19.

b FPDU that also incorporates terminals for coaxial cable (TV/CATV)
ordance with 53.13.

unted on or inside a desk.orsimilar furnishing surface shall be covered
ge while not in use. The_receptacle(s) shall comply with the Spill Test,

Section 43; the Class 2 output copnector(s) of receptagles with integral power supplies employing Class 2

output connector(s) is (are) not co
Exception No. 1: When the instru
surface and oriented such that sp
these requirements do not apply.

Exception No. 2: When the FPDU

hsidered during this test.

cted installation of the FPDU is for it to be mounted above the furnishing
illed liquid.on the furnishing surface cannot enter any part of the FPDU,

is.provided with a portable GFCI Class A that complies with UL 943 and

the GFClI is located at the attachment plug or within 12 in (305 mm) of the attachment plug compliance

with the spill test is not required.

14.6 A FPDU shall be provided with a maximum of eight receptacles.

Exception No. 1: A FPDU is able to be provided with more than eight receptacles when the FPDU is
provided with a circuit breaker that complies with the requirements in UL 489, and is in accordance with
NFPA 70 branch circuit protection.

Exception No. 2: A FPDU is able to be provided with more than eight receptacles when the FPDU is
provided with a supplementary overcurrent protection device that shall be capable of clearing a fault
current of not less than that indicated in Table 16.1 and shall also comply with the requirements in UL
1077. The supplementary overcurrent protection device shall have been subjected to the overload test in
UL 1077, tested for motor starting at 6 times the AC full load current rating.
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14.7 A FPDU employing tamper-resistant receptacle outlets shall be marked "TR" or "Tamper Resistant"

provided the receptacle outlets ¢
in UL 498.

15 Current Tap

15.1 The outlet of a current ta

omply with the Tamper-Resistant Receptacle requirements, as specified

p shall have the same current rating of 15 or 20 Amps and the same

voltage rating of either 125 or 250 V as the current tap's plug.

15.2 A current tap shall be of the grounding type. The current tap outlet may be the same or different slot
configuration (locking and non-locking) as the plug.

15.3 A FPDU may employ a g
outlets, including the outlet of the
protected by the supplementary
overcurrent protection is required

15.4 The outlet of a current tap
outlet in UL 498. The groundin
requirements of the Grounding C

urrent tap fitting when the power supply cord size and the number of
current tap, do not require supplementary protection or the current tap is
protection. A FPDU may not utilize a current tap when supplementary

n a FPDU shall comply with the applicable requirements for a current tap
g contact of the current tap outlet shall comply with thescurrent tap
bntact Test in UL 498.

16 Supplementary Overcurrent Protection

16.1 A FPDU shall be provided
16.2 A supplementary protectio

16.3 A supplementary overcurr

with supplementary overcurrent protection as indicated in Table 13.1.
n device shall not open during the Temperature Test, Section 29.

ent protection device shall be capable of clearing a fault current of not

less than that indicated in Tabple 16.1 and shall comply with’the requirements in UL 1077. The

supplementary overcurrent prote
tested for motor starting at 6 time

Exception No. 1: A fuse that is (
16.1, and that complies with th
supplementary overcurrent prote

Exception No. 2: A circuit breaK
with NFPA 70 for branch circuit
overcurrent protection device.

ction device shall have been-subjected to the Overload Test in UL 1077,
5 the AC full load currentrating.

apable of clearing‘a-fault current of not less than that indicated in Table
b requirements~in_UL 248-14, is not prohibited from being used as a
btion device.

er that complies with the requirements in UL 489, and is in accordance
broteetion, is not prohibited from being used in lieu of a supplementary

Table 16.1
Circuit Capacity of Supply Source

Rating (VA) Auvailable fault current (A)
1875 or less 1000
More than 1875 to 3750 2000
More than 3750 3500

16.4 The overcurrent protective device shall be a supplementary protector of the trip-free type with a
manual reset (i.e. rocker switch or push button), or a replaceable fuse installed in an extractor type fuse
holder. An FPDU that is provided with fuses that are intended to be replaced in the field shall be marked in
accordance with the requirements in 53.10.
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Exception: A non-replaceable fuse is permitted if the enclosure of the FPDU is marked in accordance with
the requirements in 53.28.

16.5 An FPDU that employs an enclosure cap or cover over the reset actuator (i.e. stem) of a
supplementary overcurrent protector shall comply with Impact test 38.1.4 followed by the Supplementary
Overcurrent Protector Check Test, 38.5.

16.6 A single-pole supplementary protection device shall be connected in the ungrounded (line)
conductor of the supply circuit only. A double-pole device shall be connected on both the ungrounded and
grounded (neutral) conductors such that when it operates, it opens both ungrounded and grounded
conductors.

16.7 A supplementary protectiorn

16.8 The ampere rating of the
ampacity of:

a) The configuration of the
b) That of the power-suppl

c¢) Other electrical compon
Exception: See note (g) of Table 1

16.9 Where a single overcurrent
overcurrent protective device shz
rating of the overcurrent protective

device shall not be connected in the grounding conductor.

overcurrent protective device of 16.2 shall not be greater than the

receptacles it is to protect; or
cord; or
bnts, whichever is lower.
3. 7.
protective device does not protect all receptacle outlets, more than one

Il be used, and each receptacle outlet'shall be marked to indicate the
device connected to it. See 53.7.

16.10 Thermal cutoff devices, thermal relays, and similar devices, shall not be used as supplementary

overcurrent protection devices.

16.11 A FPDU incorporating U
supplementary overcurrent protec

17 Switches
171

switch shall open all ungrounded
grounded circuit conductor.

ED Luminaires or wireless charging circuits shall be provided with
tion. See Table 13.%:

Each switch shall have a v¢ltage and current rating not less than the load it is intended to control. A

circuit conductors and, in addition, is not prohibited from opening the

17.2 A switch provided in a FPDU shall comply with the requirements of UL 61058-1. The switch shall be
rated for use with other than resistive (Res), AC Tungsten filament lamp (L), or AC and DC Tungsten
filament lamp (T) loads.

Exception: A switch that complies with the requirements of UL 20, for a general-use AC switch is not
prohibited from being used in a FPDU.

17.3 Each switch shall indicate to the user when its associated circuit is energized. See 53.9.

Exception: A FPDU is not prohibited from being equipped with indicator or pilot lights, such as neon-
series-resistor, LED type, or similar items, to show which receptacles are live, or to indicate that the unit is
energized.
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18 Live Parts

18.1

Current-carrying parts shall have adequate ampacity, and shall be of copper, a copper-base alloy,

or other material determined to be acceptable for the use.

18.2 Uninsulated live parts shall be secured to the base or mounting surface so that they do not turn or
shift in position, when such motion results in a reduction of spacings below the minimum acceptable

values.

18.3 Friction between surfaces

is not to be used as the sole means to prevent shifting or turning of live

parts. A lockwasher is not prohibited from being used in such a manner.

19 Internal Wiring
19.1 The minimum conductor §
The internal wiring of a FPDU er
conditions of use encountered in

19.2 Internal wiring shall be r
insulation or stress on wiring tern
exposed screw threads.

19.3 Screw threads, including t
(4.76 mm) inside a compartmen
insulation is unlikely.

19.4 Metal clamps and guides
19.5 A hole through which insul
a FPDU shall be provided with a

bear shall be smooth and well-rot

19.6 All splices and connectior
soldered connection shall be maqg

Exception: Printed-wiring board |

19.7 Alead is considered to be

ize of the internal wiring of a FPDU shall be as indicated in Table 13.1.
closure shall be rated for the maximum voltage, temperature, and.other
hat FPDU enclosure.

puted and secured to reduce the risk of mechanical damage to the
minations. The internal wiring shall be positively routed @way from any

hose of sheet metal screws, shall not be exposed for more than 3/16 in
[ containing wiring and shall be located so that contact with conductor

sed for routing wiring shall have smooth, well-rounded edges.

hted wires pass through a sheet-metal wall within the overall enclosure of
smooth, well rounded bushing-or any surfaces upon which the wire can
nded.

s shall be mechanigally secure and shall provide sufficient ampacity. A
e mechanically,secure before being soldered.

ints are not required to be mechanically secure before soldering.

mechanically secure when it is:

a) Wrapped at least halfw

b) Provided with at least o

c) Twisted with other cond

ne right angle bend when passed through an eyelet or opening; or

uctors.

19.8 A splice shall be provided with insulation at least equivalent to the conductor insulation.

19.9 In determining whether sp

lice insulation consisting of coated-fabric, thermoplastic, or another type

of tape or tubing is capable of being used, consideration is to be given to such factors as mechanical
strength, dielectric properties, heating and moisture-resistant characteristics, and the equivalent.

19.10 Where stranded wiring is connected to a wire-binding screw, the construction shall be such that
any loose strand of wire is prevented from contacting live parts of opposite polarity or dead metal parts that
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may be grounded. This can be accomplished by use of upturned lugs on the terminal plate, pressure
terminal connectors, soldering lugs, crimped eyelets, or equivalent means.

19.11 Soldered stranded (bunch tinned/solder dipped/tinned bonded) wire shall not be used with the
terminals of a receptacle unless the receptacle has been investigated for such use.

19.12 A conductor that passes through and/or is connected to a movable joint such that the conductor
will be flexed, shall be subjected to the Flexing Endurance Test, Section 49.

20 Spacings

20.1 The spacings of a FPDU sttt bumpiy withrthre lcquilcmcnib of Tabte 261
Exception No. 1: The spacings bégtween the live parts of a receptacle or switch and the intended mounting

surface for the receptacle or switch shall not be less than 3/64 in (1.2 mm).

Exception No. 2: As an alternative to Table 20.1, lesser spacings may be acceptable when determined in
accordance with the requirement$ for Clearance and Creepage Distances — Isolated Secondaty. Circuits,
Section 21.

Exception No. 3: The acceptaHility of the inherent spacings of a component shalbe based on the
requirements for the component.

Exception No. 4: Circuits that comply with the requirements for Isolated Secondary Circuits need not be
evaluated for spacings. The spacihg between these circuits and other circuits shall comply with Table 20.1.
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Table 20.1
Minimum Spacings

Minimum spacing
Potential involved in volts 0-50 51-125 126 - 250

inch (mm) inch (mm) inch (mm)
Between any uninsulated live part Through air 3/64 (1.2) 116 (1.6) 3/32 (2.4)
and an uninsulated live part of
opposite polarity, uninsulated Over surface 3/64 (1.2) 116 (1.6) 3/32 (2.4)
grounded part other than the
enclosure, or exposed metal part®
Between any uninsulated live part Shortest 3/64 (1.2) 1/4 (6.4) 1/4 (6.4)
and the walls of a metal distance
enclosure®

2 A printed-wiring board intended to be ¢
shall not have any spacing less than 1/3

® For the purpose of this requirement, a
enclosure when deformation of the encldg
parts.

pmpletely encapsulated in a suitable potting compound, epoxy, or be conformally coated
P in (0.8 mm).

netal piece or component attached to the enclosure is considered to be a part of the
sure reduces the spacing between the metal piece or component and uninsulated_live

20.2 A barrier or liner of insul

ating material used in areas where spacings do not comnply with the

requirements in this standard shall be evaluated and determined to comply with the requirements for

internal barriers outlined in UL
limitations. An adhesive used to
humidity, and cyclic conditions ou

20.3 Vulcanized fiber not less tHh
or liner.

746C, and shall be secured in place or its position fixed by space
position a barrier shall be investigated for the.effects of temperature,
tlined in UL 746C.

an 0.028 in (0.71 mm) thick is not prohibited from being used as a barrier

Exception: Where required spacings are insufficient but at least 1/2\of the required spacing is provided, the

vulcanized fiber is not prohibited

20.4 All uninsulated live parts ¢
they were parts of opposite polar
on the basis of the highest voltag

20.5 An electrically energized
prevented from loosening.

20.6 In multicomponent equipm

rom being 1/64 in (0.40 mm)-thick.

bnnected to different circuits shall be spaced from one another as though
ty, in accordance with the requirement in 20.6, and shall be investigated
b involved.

screw head-.\0of nut on the underside of an insulating base shall be

ent)the spacings from one component to another, from any component

to the enclosure, or to other unin

ulated dead metal parts excluding the component mounting surface. are

based on the maximum voltage rating of the complete equipment and not on the individual component
ratings. The inherent spacings within an individual component are investigated on the basis of the voltage
used and controlled by the individual component. Spacings between metal oxide varistors, capacitors, and
other components shall comply with the minimum spacing requirements in Table 20.1.

20.7 Spacings at a fuse and fuseholder are to be measured with a fuse in place that has the maximum
standard dimensions for the rating, and such spacings are to not be less than those specified in Table
20.1.

21 Clearance and Creepage Distances — Isolated Secondary Circuits

21.1 As an alternative approach to the spacing requirements specified in 20.1, and other than as noted in
21.2, clearances and creepage distances in isolated secondary circuits of FPDU’s are able to be
evaluated in accordance with the requirements in UL 840, as described in 21.2.
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21.2 In conducting evaluations in accordance with the requirements in UL 840, the following guidelines
shall be used:

a) Unless specified elsewhere in this standard, the pollution degree within an FPDU housing,
based on the presence of contaminants and possibility of condensation or moisture, shall be
pollution degree 2 — Normal.

b) Pollution degree 2 exists on a printed wiring board between adjacent conductive material which
is covered by any coating which provides an uninterrupted covering over at least one side and the
complete distance up to the other side of conductive material;

¢) Any printed wiring board which complies with the requirements in UL 796, shall be considered to
provide a Comparative Trgeki f jes-wi i
for Direct Support in UL 796 then it

d) For the purposes of conppliance with the requirements for coatings of printed wiring boards used
to achieve pollution degrg¢e 1 in accordance with UL 840, a coating which complies with-the
requirements for Conformgl Coatings in UL 746C, complies with the requirements;

e) Pollution degree 1 is al§o achievable at a specific printed wiring board location by application of
at least a 0.79 mm (1/32 ipch) thick layer of silicone rubber or for a group of printed wiring boards

through potting, without ain

bubbles, in epoxy or potting material.

f) Evaluation of clearancgs, only, to determine equivalence with current ¢hreugh air spacings

requirements are able to
(Equivalency) of UL 840. A
applied across the same

Withstand Test, Section 30,

g) As an alternative apy
clearances and creepage
840 for Clearance B (Cont

h) The System Voltage u
interpolated with interpolat

be conducted in accordance with the requirements for Clearance A
n impulse test potential having a value as determined in UL 840 is to be
points of the device as would be required’for the Dielectric Voltage-

roach to the spacing requirements- specified in 20.1 evaluation of
listances shall be conducted in aecordance with the requirements in UL
olled Overvoltage), and Creepage Distances;

5ed in the evaluation of the isolated secondary circuitry is able to be
on continued across the table for the Rated Impulse Withstand Voltage

Peak and Clearance; and

i) Determination of the dilnensions of clearance and creepage distances shall be conducted in
accordance with the requifements forsMeéasurement of Clearance and Creepage Distances of UL
840.

22 Printed-Wiring Boards

221 A printed-wiring board shall comply with the requirements in UL 796, including direct support
criteria, and shall be classed V-0, V-1, or V-2 in accordance with the requirements in UL 94.

22.2 A resistor, capacitor, inductor, or other part that is mounted on a printed-wiring board to form a
printed-wiring assembly shall be secured to reduce the risk of electric shock or fire as the result of
displacement from forces exerted on it during assembly, normal operation, or servicing.

22.3 A FPDU that has a receptacle grounding path through traces on a printed-wiring board shall comply
with the Fault Current Test, Section 33, and the Overcurrent Test, Section 34.

22.4 A FPDU that has a load-current-carrying circuit conductor path through traces on a printed-wiring
board shall comply with the Overcurrent Test, Section 34.
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23 Separation of Circuits

23.1 A FPDU employing connection to telephone communication, or to data communication or
incorporating isolated secondary circuits or a power-limited Class 2 circuit, shall be provided with a barrier,
physically secured by means other than friction, that separates the AC power circuit conductors from the
conductors of the other circuits. Bonding of the equipment grounding conductor and the referenced
conductors of the telecommunication circuits is permissible.

Exception No. 1: A barrier is not required between conductors that are separated by a minimum spacing

of 2 inches (60.8 mm), including lead dress.

Exception No. 2: Conductors f
involved are not required to be
loosening of a conductor at a tern
one circuit and uninsulated or ina

Exception No. 3: For conductors
insulating blocks, and the like),
power circuits shall be in accordaj
24 Low Voltage Charging and
24 .1
comply with UL 498 and its Suy
Output Connectors.

25 Grounding

251

General

2511 A metallic enclosure and
conductively connected to the grd

Exception No. 1:
enclosure are not required to be ¢

Exception No. 2: A small metal p

Tort—ci C—OtTtoioT

separated from the AC power circuit conductors, when breakage or
hinal in either circuit cannot result in contact between uninsulated parts of
Hequately insulated parts of the other circuit.

other than AWM (traces on a printed-wiring board, terminals mounted on
the minimum separation between communication circuits and the AC
ce with Table 20.1.

Isolated Secondary Output Circuits

A FPDU provided with recg¢ptacles with integral power supplies with Class 2 output connectors shall

plement SE — Receptacles with Integral Power Supplies with Class 2

other dead metal partsthat are exposed to contact by persons shall be
unding conductor of the power-supply cord.

Dead metal parts that are isolated from grounded metal and are not a part of the

onnected to the-grounding conductor of the power-supply cord.

art, such as an adhesive-attached foil label, a screw, or the like, that is on

electrically isolated from all com

nehts, is not required to be connected to the grounding conductor of the

the exterior of the enclosure a%d separated from all electrical components by grounded metal or is

power-supply cord.

25.1.2 A FPDU having a 125/250 V rating shall not use the neutral circuit conductor as the equipment-
grounding conductor.

25.1.3 The conductive connection of parts required by 25.1.1 shall be by a clamp, bolt, screw, braze,
weld or an equivalent positive means that cannot be loosened from the outside and may include a
corrosion resistant strap or jumper; see 25.2.2. Mechanical connections shall be secured. A solder
connection is not prohibited from being used when the power-supply cord grounding lead is mechanically
secure to the enclosure in accordance with 19.7. A push-in (screwless), quick-connect, or similar friction-fit
connector shall not be used for this connection.

25.1.4 Connections in the equipment-grounding conductor path from the receptacle grounding contact to
the equipment-grounding conductor of the power-supply cord shall be welded, bolted, mechanically
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secured and soldered, or made by equivalent positive means. A quick-connect, or similar friction-fit
connector shall not be used in the grounding conductor path.

Exception: A splicing wire connector that complies with UL 486C and UL 467 is acceptable within the
ground path when located within the electrical enclosure and used in accordance with its ratings.

25.1.5 The equipment-grounding conductor of the power-supply cord shall be green with or without one
or more yellow stripes and of the same size as the current-carrying conductors. No other lead in the
power-supply cord shall be so identified. The equipment-grounding conductor shall be secured to the
frame or enclosure of a metallic FPDU by a reliable means, such as a screw, that is not removed during
ordinary servicing not involving the power-supply cord. The grounding connection shall penetrate

nonconductive coatings, such a

pnint aor vitreous enamel All conductors in the gmunding circuit of 3

FPDU shall be green with or witho

25.1.6 The yoke or faceplate mq
the grounding means of the recep

25.1.7 When a receptacle used
to provide the ground connection {

25.1.8 An equipment-grounding

ut one or more yellow stripes.

unting screws of the receptacle shall not be used to provide or maintain
acle or enclosure of a FPDU.

in a FPDU is provided with a grounding screw, this screw shall be used
0 the receptacle.

conductor shall be of copper, copper alloy, or other‘material that has

been investigated for use as an ¢lectrical conductor. A ferrous metal part in the greunding path shall be

protected against corrosion.

25.1.9 A copper-base-alloy rivet
the grounding path, shall contain 1

25.1.10 The line and neutral ¢
conductor path.

Exception: Connection between t
able to be made when the comp
capacitor investigated to UL 6038

that is used to secure parts in the groundingpath, or that forms a part of
ot less than 80 % copper.

rcuit conductor path shall not belconnected to the grounding circuit
he line or neutral condugtor-path and the grounding conductor path are

onents are investigated for the application (such as an across-the-line
1-14, or such as a transient voltage surge suppressor investigated to UL

1449).

25.1.11 A conductor utilized for
such that the conductor will be fle

grounding.that passes through and/or is connected to a movable joint
ed, shall-be subjected to the Flexing Endurance Test, Section 49.

25.2 Bonding

25.2.1 Accessible dead-metal or other conductive parts that become energized and not connected
directly to the grounding conductor shall be bonded to grounded parts by clamps, rivets, bolts, screws,
brazes, welds, or an equivalent positive means that is capable of including a corrosion-resistant strap or
jumper.

25.2.2 A corrosion-resistant bonding strap or jumper providing positive electrical connection is capable of
being used.

25.2.3 A bonding conductor shall be of copper, copper alloy, aluminum or other material that has been
investigated for use as an electrical conductor. A ferrous metal part in the grounding path shall be
protected against corrosion.

25.2.4 Metal parts in a bonding path shall be galvanically compatible so as to reduce electrolytic action
between dissimilar metals.
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25.2.5 A bonding member shall:
a) Be protected from mechanical damage;

b) Not be secured by a removable fastener used for any purpose other than bonding unless the
bonding conductor is not omitted after removal or replacement of the fastener; and

c) Have the flexibility required to withstand mechanical stress.

25.2.6 When a bonding means depends on screw thread, two or more screws shall be employed, or at
least two full threads of a single screw shall engage metal.

25.2.7 A bonding connection sh@all penetrate a nonconductive coating such as paint.
25.2.8 A bonding conductor shgll not be spliced.

Exception: A splicing wire connedtor that complies with UL 486C and UL 467 is acceptable within the-bond
path when located within the elecfrical enclosure and used in accordance with its ratings.

25.2.9 A strap or jumper utilized for bonding or grounding that passes through and/or is ¢onnected to a
movable joint such that the conductor will be flexed, shall be subjected to the Flexing Endurance Test,
Section 49.
26 Low Voltage Charging and|Isolated Secondary Output Circuits

26.1 A charging circuit and/or isolated secondary output circuit provided in\a FPDU, shall comply with UL
1310, UL 60950-1 or UL 62368-1|for Limited Power Circuits.

26.2 A FPDU provided with a wireless charging circuit shall comply with UL 2738.
PERFORMANCE
27 General

27.1 When the use of cheesedloth is specified,)the cloth to be used is to be a bleached cheesecloth
running 14 — 15 yd?/Ib (approximptely 26 — 28'm?/kg) and having what is known 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 centimeter, 13 threads by|11 threads).

27.2 A FPDU shall be subjected to-the applicable tests specified in Sections 29 — 42. A separate sample

shall be used for each test. Additional samples may be required for investigations of constructions, such
as nonmetallic enclosures or components, that are not covered by this standard.

27.3 For tests in which the FPDU is to be connected to a power-supply circuit, the branch circuit shall be
protected by a branch-circuit protective device rated 20 A, and the power-supply voltage is to be the
voltage rating of the FPDU.

27.4 The frequency of the power-supply circuit is to be 50 — 60 Hz.
28 Motorized or Self-Propelled Movable Parts

28.1 A FPDU employing a motor to rotate, lower or raise the unit shall be subjected to the motor
requirements in UL 325.
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Exception: A motor supplied by an isolated power supply of less than 42.4 volts AC or less than 60 volts
DC and the power available shall be less than 15 watts.

28.2 A FPDU that relies on electronic or solid-state circuitry to meet the requirements called out in 28.3
shall comply with the requirements in UL 1004-1.

Exception: If a recorded force of less than 15 Ib (66.7 N) is recorded in 28.3 with the electronic or solid
state circuitry by-passed, there is no need to evaluate the circuitry to UL 1004-1.

28.3 A FPDU employing a motorized or self-propelled mechanism such as a coil spring actuator shall not
create a possible risk of personal injury during engagement or retraction of the moving part of the unit.

han 15 | IRR Z MN) bhabhrvoon anv mavina nart and A ctatinnAam, ~Ahinat

There shall be no force greater
placed into a slot or cavity access
self-propelled movable feature of

28.4 A FPDU employing a moto
subjected to the Sharp Edge Test

28.5 A FPDU employing a moto
subjected to the Normal Operatior

29 Temperature Test
29.1 A FPDU shall be subjected

29.2 An overcurrent protective ¢
29.4.

29.3 The temperature of a FPDU

o O o (OO T/ PC W oy oV i Tg—pPar oo otat ooty —oojoot

ible to the user during the engagement or retraction of the motorized or
he unit when subjected to the Pinch Force Evaluation Test in Section 46.

ized or self-propelled mechanism such as a coil spring actuator shall)be
n UL 1439.

ized or self-propelled mechanism such as a coil spring actuator shall be
Test in Section 47.

to the temperature test described in 29.9 — 29:44.

evice shall not open the circuit during thetemperature test specified in

, tested under the conditions of<Table 13.1 shall not adversely affect any

materials employed, or exceed thg temperatures indicated in Tapte 29.1.

Table 29.1
Maximum Temperatures

Materials and components °C (°F)

1. Varnished-cloth insulation 85 (185)
2. Fiber, wood, and other similar electricgl insulation 90 (194)
3. Phenolic composition employed as eleftrical insulation or as a part whose 1502 (3023)
malfunction would result in a risk of fire or-etectric-shock
4. Insulated wires and cables 60?2 (140%)
5. On the surface of a capacitor casing:

Electrolytic 65° (149°)

Other types 90° (194°)
6. Receptacle and current tap contacts 55 (135)
7. Fuses other than Class CC, G, J, T 90 (194)
8. Fuses Class CC, G, J, T 110 (230)

NOTE — See 29.7.

2 The limitations on phenolic composition

the higher temperature.

determined to be in compliance for higher temperatures.

b A capacitor operating at a temperature higher than indicated is not prohibited from being evaluated on the basis of its marked
temperature rating, or when not marked with a temperature rating, is capable of being investigated to determine its compliance at

and on wire insulations do not apply to compounds that have been investigated and
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29.4 The FPDU shall be loaded to the rated voltage and current level specified in the Temperature Test
load column of Table 13.1 by connecting a resistive load by means of a solid-blade attachment plug to the
last receptacle and any other receptacle that attains higher temperatures as determined by their proximity
to heat-producing components.

29.5 The FPDU shall be tested in accordance with Table 13.1 at the rated voltage and test load current
indicated within Table 13.1 by connecting a resistive load by means of a solid-blade attachment plug to the
last receptacle and any other receptacle that attains higher temperatures as determined by their proximity
to heat-producing components.

29.6 Measurements are to be made until there is thermal equilibrium as demonstrated by three

successive temperature reading

indir‘a‘ring no (‘hangp taken at intervals of 5 min _or maore

29.7 The temperatures specifie
(77 °F). A test is capable of being
— 104 °F), and the observed temp

29.8 During a test conducted at
not exceed the required values sf

d in Table 29.1 are based on an assumed ambient temperature of 25 °C
conducted at an ambient temperature within the range of 10 — 40 °C (50
erature corrected for a room temperature of 25 °C (77 °F).

an ambient temperature of 25 °C (77 °F), an observed temperature shall
ecified in Table 29.1 and Table 29.2.

Table 29.2
Maximum Surface Temperatures

Location

Composition of surface

Metal Nonmetallic

Enclosure surface that is contacted in
normal use

70 °C (158 °F) 95 °C (203 °F)

29.9 When a test is conducte
temperature shall be corrected ag

] at an ambient temperature_other than 25 °C (77 °F), an observed
described in 29.10.

29.10 An observed temperature is to be corrected by addition [when the ambient temperature is lower

than 25 °C (77 °F)], or subtracti
difference between 25 °C (77 °F)

bn [when the ambient temperature is higher than 25 °C (77 °F)] of the
and the ambient temperature.

29.11  Temperature readings ar

to be obtained by means of thermocouples consisting of 28 — 32 AWG

(0.08 — 0.032 mm?) iron and constantan-wires. 30 AWG (0.05 mm?) iron and constantan wires and a
potentiometer-type of indicating ipstrument are to be used whenever referee temperatures are required.

29.12 The thermocouples and related instruments are to be accurate and calibrated in accordance with
good laboratory practice. The thermocouple wire is to conform to the requirements listed in the Tolerances
on Initial Values of EMF versus Temperature tables in ASTM E230/E230M.

29.13 A thermocouple junction and the adjacent thermocouple lead wire are to be securely held in good
thermal contact with the surface of the material whose temperature is being measured. In most cases,
acceptable thermal contact results from securely taping or cementing the thermocouple in place but, when
a metal surface is involved, brazing or soldering the thermocouple to the metal may be required.

29.14 To facilitate conducting the test on a totally enclosed — encapsulated — component of a FPDU,
thermocouples are to be attached to internal components prior to the addition of potting materials and are
to be routed through holes made in the enclosure for this purpose.
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30 Dielectric Voltage-Withstan

30.1
a) For FPDU's rated 125V

b) For FPDU's rated 250 V

d Test

A FPDU shall withstand a potential as follows:

ACorless—1250VACor 1768 V DC;
AC orless— 1500 VAC or 2121V DC,

between uninsulated live metal parts and the enclosure — a nonconductive enclosure is to be wrapped in

conductive foil — and between live

parts of opposite polarity.

30.2 To determine whether a FPDU complies with the requirements in 30.1, the test potential is to be

applied as described in 30.4 by m

30.3 The test equipment for cd
features and characteristics:

a) A means for indicating
accomplished by sensing {

b) An output voltage that h

bans of test equipment having the characteristics outlined in 30.3.

nducting the dielectric voltage-withstand test is to have the following

he test voltage that is being applied to the appliance under test-(this is
he voltage at the test leads or by an equivalent means);

Bs a sinusoidal waveform, a frequency that is within the range of 40 — 70

Hz, and a peak value of th¢ waveform that is not less than 1.3 and not more than-1(5 times the root-

mean-square value;

c) A sensitivity of the test
across the output, the test
voltage less than the spe
performance for any outpu
of the calibrating resistor|
provides, but never more t

Exception: The sensitivity of the
calibrating resistance is capable o

equipment that is such that when a resistor 6f.120,000 Q is connected
equipment does not indicate unacceptable¢performance for any output
Cified test voltage, and the test equipment does indicate unacceptable
[ voltage equal to or greater than the specified test value. The resistance
is to be adjusted as close to 120000 as instrumentation accuracy
nan 120,000 Q.

test equipment is capable’of being increased, and a higher value of
f being used, when agreeable to those concerned.

30.4 The method of applying th¢ test voltage to the FPDU is to be such that there are not any transient

voltages that result in the instants
of the specified test voltage. The
rate so as to arrive at the specifie
test potential for 1 min. Manual co

30.5 Suppressor elements and

neous voltage @pplied to the FPDU exceeding 105 % of the peak value
applied potential is to be increased from zero at a substantially uniform
 test poténtial in approximately 5 s, and then, is to be maintained at the
ntrol of the rate of rise is not prohibited from being used.

across-the-line connected components are to be disconnected or

removed during this test.

31 Leakage Current Test

31.1 General

31.1.1 The leakage current of

a product rated for a nominal 250 V or less supply, when tested in

accordance with 31.1.3 — 31.1.6, shall not be more than 0.5 mA.

31.1.2 Leakage current refers to all currents, including capacitively coupled currents, that may be
conveyed between exposed conductive surfaces of the product and ground or other exposed conductive
surfaces of the product.
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31.1.3 All exposed conductive surfaces and the equipment-grounding conductor paths are to be tested
for leakage currents. The leakage currents from exposed conductive surfaces and the receptacle
grounding contacts 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. Surfaces are considered to be simultaneously accessible when they can be readily contacted
by one or both hands of a person at the same time.

31.1.4 When a material other than metal is used for the enclosure or part of the enclosure, the leakage
current is to be measured using metal foil having an area of 10 by 20 cm (3.9 in by 7.9 in) in contact with
the surface. When the surface has an area less than 10 by 20 cm (3.9 in by 7.9 in), the metal foil is to be
the same size as the surface. The metal foil is not to remain in place long enough to affect the temperature
of the product.

31.1.5 The measurement circ
measurement instrument is defin)
only indicate the same numerical
meter used need not have all the

it for leakage current is to be as illustrated in Figure 31.1. The
ed in (a) — (d). The meter that is actually used for a measurement need
value for a particular measurement as would the defined instrument,-The
attributes of the defined instrument.

a) The meter is to have a
uF.

b) The meter is to indicatg
the voltage across the res

c) Over a frequency ra

4
response — ratio of indic

1500 Q resistor shunted
measurement is not to ha

d) Unless the meter is be
meter is to be connected |

h input impedance of 1500 Q resistive shunted by a capacitance of 0.15

1.11 times the average of the full-wave rectified composite waveform of
stor or current through the resistor.

e of 0 — 100 kHz, the measurement circuitry)is to have a frequency
ed to actual value of current — equal to thezsatio of the impedance of a
by a 0.15 pF capacitor to 1500 Q. At ah indication of 0.5 mA, the
e an error of more than 5 % at 60 Hz.

ng used to measure leakage fromone part of a product to another, the
etween the accessible parts and-the grounded power-supply conductor.
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Figure 31.1

Leakage Current Measurement Circuits

PRODUCT METER

. FT T

120V

% INSULATING
- TABLE

GROUNDED SUPPLY CONDUCTOR B
LC100

Products intended for connection to a 125{V power supply.
PRODUCT METER

TEOV r ” A Ji

240V ==+—

120v
3

st % INSULATING
- TABLE

GROUNDED [SUPPLY CONDUCTOR B

LC200

Product intended for connection to a 3-wirg, grounded neutral power supply, as illustrated above.

T

Zﬁf_uw

e

PROBUCT METER

s

% INSULATING
- TABLE

GROUNDED [SUPPLY CONDUCTOR B
LC300

Product intended for connection to a 3-wir¢, grounded neutral power supply, as illustrated above.
A — Probe with shielded lead.

B — Separated and used as a clip when mgasuring-currents from one part of a product to another.
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31.1.6 A sample of the FPDU is to be tested for leakage current in the as-received condition, without
prior energization except as may occur as part of the production-line testing, but with the grounding
conductor open at the attachment plug. The power-supply voltage is to be adjusted to the rated voltage of

the FPDU. The test sequence, with reference to the measuring circuit in Figure 31.1, is to be as follows:

a) With the switch S1 open, the FPDU is to be connected to the measuring circuit. Leakage current
is to be measured using both positions of switch S2, and with the FPDU switching devices in all
their normal operating positions.

b) Switch S1 is then to be

closed, energizing the FPDU, and within 5 s, the leakage current is to be

measured using both positions of switch S2 and with the FPDU switching devices in all their normal

operating positions.

c) The leakage current is {
to be used in determining
the FPDU as in the Tempe
cord.

31.2 Leakage current after hu

31.2.1 Atthe end of the conditig
the leakage current test specified

31.2.2 A sample of a FPDU sh
likelihood of condensation of moi
humidity chamber and conditione
of 32 +2 °C (90 4 °F).

31.2.3 Following the conditionin
the sample while it is still in the hy

31.2.4 The sample, either in o
should be energized and tested a

32 Grounding Continuity Test

32.1 A previously untested FPI
32.2. AFPDU shall have a groun

32.2 The resistance of the gro

0 be monitored until thermal stabilization. Both positions of switch S2 are
this measurement. Thermal stabilization is to be obtained by operation of
rature Test by loading only the receptacle furthest from the power-supply

midity conditioning

ning period specified in 31.2.2 a sample of a FPDU shall be'subjected to
in 31.1.3 — 31.1.6. The leakage current shall not be more than 0.5 mA.

all be heated to a temperature just above 34 °C (93 °F) to reduce the
sture during conditioning. The heated sampleis‘then to be placed in the
d for 48 h in air having a relative humidity 0f’88 +2 % and a temperature

g, the leakage current should be measured, as described in 31.1.6(a), on
midity chamber. See 31.1.4 and31.1.5.

r immediately after (withind”min) removal from the humidity chamber,
s described in 31.1.6 (b)'and (c).

DU is to be ‘subjected to the Grounding Continuity Test as described in
Hing-pathesistance of 0.1 Q or less.

Linding path is to be determined by the use of a resistance measuring

instrument or calculated by meas

wiaa tha valtann dran hahwnan tha noawanar cpinnhy ~aarAd Arar AN~ nin A A
LA T o

o
gpPrart

g tC v oag o OTropoCthw Co T PpOW T T—ouppry Cora—grooun

a) Each receptacle outlet grounding contact and

b) Any point on a metal enclosure.

Resistance is to be determined with a 25 A, 60 Hz, alternating current being passed from the grounding
pin to each receptacle grounding contact or the enclosure, and dividing the measured voltage by the test
current. In the event that unacceptable results are recorded using a resistance measuring instrument, the
voltage drop method shall be used as the referee method. The current power-supply source shall be at
any convenient voltage, not exceeding 6 V.
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33 Fault Current Test
33.1 General

33.1.1  When required by note (b) of Table 13.1, or 22.3, three samples of previously untested FPDU's
are to be subjected to the Fault Current Test as described in 33.1.2, 33.1.3, and 33.2.1. The FPDU shall
comply with the requirements in 33.1.3. Each FPDU shall be tested once.

33.1.2 Each FPDU shall be tested on a circuit calibrated in accordance with 33.2.1. The available current
capacity of the circuit is to be as specified in Table 16.1. The frequency of the test circuit is to be 60 +12
Hz. The grounding or bonding circuit is to be connected in series with a circuit breaker or time-delay non-
current limiting fuse that is rated forthe-maximum-ampacity-ef-the-eireuit-inwhich-the-FRBU-is-inrterded-e
be installed, suitable for branch gircuit protection, and connected directly to the test circuit. The circuit
breaker or fuse shall open when the test circuit is closed.

33.1.3 A furniture power distribufion unit shall have a grounding-path resistance of 0.1 Q or less afterthe
test described in 33.1.2. See 3R.2. Also, during and following the Fault Current Test, the following
conditions shall not occur:

a) Emission of flame, molten metal, or glowing or flaming particles through any openings (pre-
existing or created as a reqult of the test) in the product;

b) Charring, glowing, or flaming of the supporting surface;
c) Ignition of the enclosure

d) Creation of any openingp in the enclosure that result in accessibility-of live parts, when evaluated
in accordance with Enclosiire Accessibility and Accessibility of Live Parts, Section 9; and

e) There shall not be evidence of degradation or separation of the trace from the printed-wiring
board.

33.2 Calibration of test circuit$

33.2.1 The current is to be the rfns value of the first ecomplete cycle — see Figure 33.1 — when the circuit
is closed to produce a symmetrical current waveform. The direct-current component is not to be added to
the value obtained when measurgd as illustrated. In order to obtain the required symmetrical waveform of
a single-phase test circuit, contro|led closing-is recommended although random closing methods may be
used. The power factor is to be determined by referring the open-circuit voltage wave to the two adjacent
zero points at the end half of the first complete current cycle by transposition through a required timing
wave. The power factor is to be computed as an average of the values obtained by using the two current

zero points.
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Figure 33.1

Determination of Current and Power Factor

A FASA N,

A N
ARVAVAVAY,

INITIATION OF FAULT

SB0740

34 Overcurrent Test

34.1 When required by note (b) of Table 13.1, 22.3 or 22.4( three previously untested FPDU's are to be
subjected to the Overcurrent Test as described in 34.2°— 34.6. The FPDU shall comply with the
requirements in 34.6 and 34.7. Each FPDU shall be tested once.

34.2 Allintegral supplementary jprotection devices-are to be shunted out of the circuit for this test.

34.3 The resistance of each cirtuit conddetor path as specified in 22.3 and 22.4 is to be determined by
measuring the voltage drop when a currentiof 25 A, derived from a 60 Hz source with a no-load voltage not
exceeding 6 V, is passed between the input port and output port connectors of each conductor path.

34.4 The FPDU is to be mounted so as to provide free air flow around all sides and the top. The ambient
temperature is to be 25 5 °C (77 £9 °F). The load current and time duration is to be as indicated in 34.5.
Rated frequency is to be used. Any voltage not higher than the rated voltage is not prohibited from being
used.

34.5 For a FPDU with integral overcurrent protection, the overload current is to be 200 % of the
overcurrent device rating. For a FPDU without integral overcurrent protection, the overload current is to be
200 % of the current rating of the maximum size branch circuit to which the FPDU is intended to be
connected. The overcurrent test current is to be applied for 2 min.

34.6 During and following this test, the following conditions shall not occur:

a) Emission of flame, molten metal, or glowing or flaming particles through any openings (pre-
existing or created as a result of the test) in the product;
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b) Charring, glowing, or flaming of the supporting surface;

c) Ignition of the enclosure;

d) Creation of any openings in the enclosure that result in accessibility of live parts, when evaluated
in accordance with Enclosure Accessibility and Accessibility of Live Parts, Section 9; and

e) There shall be no evidence of degradation or separation of the trace from the printed-wiring

board.

34.7 After the sample has cooled to room temperature, the resistance of each circuit conductor path is to
be determined as specified in 34.3. The resistance of each conductor path shall not increase by more than

10 %. Additionally, the resistance

35 Mounting Hole Barrier Testp

35.1 General

£l L : PR R T 4 o4 O
P UIC Yrouriaimy Cireuit stiail TIOUUCALECU U T 3 2.

35.1.1  When penetration or deﬂIction of a barrier behind a mounting hole of the FPDU increases/the risk

of fire, electric shock, or injury to
as described in 35.2.1 — 35.3.1 wi
of the barrier:

a) Creation of any opening

ersons, the FPDU is to be subjected to the Mounting Hole:Batrier Tests
hout any occurrence of the following due to the penetration or deflection

5 in the enclosure that result in accessibility of live\parts, when evaluated

in accordance with Enclosiire Accessibility and Accessibility of Live Parts;.Section 9;

b) A reduction of spacings

c) Transient distortion thg
enclosure;

d) Any condition that is cé
and

e) Any other condition that

below the values specified in Spacings, Segtion 20;

t results in contact with live parts\eausing energization of a metallic

pable of affecting the intended mechanical performance of the FPDU;

increases the risk of ‘electric shock.

35.2 Mounting hole barrier impact test

35.2.1 The FPDU is to be mou
recommended by the manufactu

ted ona\vertical surface using the hardware supplied or the hardware
r. When no hardware is supplied or recommended, the FPDU is to be

mounted using a No. 8 x 3/4-in wgod.screw. When the screws are resting against the barrier there is to be
1/4 in (6_35 mm) clearance betweén'the bhack of the enclosure and the mounting surface See Fiqure 35 1
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Figure 35.1
Test Set-Up for Mounting Hole Barrier Impact Test

- FPDU ENCLOSURE / PENDULUM
N

=-BARRIER DIRECTION OF

7

N
%\ FPDU SWING
\ SCREW &\\X =

WOOD MOUNTING SURFACE
—~| L—0.25" (6.35 mm)

MOUNTING
SURFACE

S3611C

35.2.2 Each mounting hole configuration of the FPDU shall be subjected to a single impact of 5 ft-Ibf (6.8
J) to the FPDU mounted as spedified in 35.2.1. This impact is to be produced by a steel sphere, 2 inches
(50.8 mm) in diameter and weighing 1.18 Ib (0.535 kg), suspended by a cord and swung as a pendulum,
dropping through a vertical distarjce of 51 inches (1.29 m) to cause it to strike the FPDU with the specified
impact as shown in Figure 38.2] Each impact shall.be applied to a point on the FPDU surface that is
evaluated as being the most sevgre for the mounting/hole configuration under test.

35.3 Mounting hole barrier prpbe test

35.3.1 Each barrier of an untested sample of a FPDU shall withstand a force of 20 Ibf (89 N). The force is
to be applied by means of the barrierprobe shown in Figure 35.2.
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Figure 35.2

Barrier Probe

3/32" R (2.38 mm) 3/16" DIA
; (4.76 mm)
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J
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UENGTH
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36 Strain Relief Test
36.1 A FPDU shall be tested for strain relief as described in 36.2.

36.2 The FPDU shall be held se¢curely in place in a position that allows a pull-on the cord in directions
that produce the most severe strgsses on the strain relief. The product is to be secured in a manner that
does not affect the test results, gnd the power-supply conductors shall be'cut at their terminations. The
power-supply cord is to withstanf a direct pull of 35 Ibf (158 N) applied to the cord for 1 min without
sufficient movement of the power-supply conductors at the cut end i0%indicate transmission of stress to
internal connections.

36.3 An FPDU that is also prov|ded with an integral Class.2/lead shall be additionally subjected to the
testing method described in 36.2 ¢xcept the pull values shown in Table 36.1 shall be applied to the Class 2
lead.

Table 36.1
Pull Values
Size of conducto Pull force
AWG (mm?) Ibf (N)
32 (6-53} 9.5 (223
30 (0.05) 1 (4.4)
28 (0.08) 2 (8.9)
26 (0.13) 4 (17.8)
24 (0.20) 6 (26.7)
20-22 (0.52-0.32) 8 (36)

37 Push Back Relief Test

37.1 With reference to 13.5.1, a FPDU shall be tested in accordance with 37.2 without occurrence of any
of the following conditions:

a) Mechanical damage to the supply cord or lead;
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b) Exposure of the supply cord or lead to a temperature higher than that for which it is rated;

¢) Reduction of spacings (such as to a metal strain-relief clamp) below the minimum required
values; or

d) Damage to internal connections or components.

37.2 The supply cord or lead is to be held 25 mm (1 in) from the point where the cord or lead emerges
from the product and is then to be pushed back into the product. When a removable bushing which
extends further than 25 mm (1 in) is present, it is to be removed prior to the test. When the bushing is an
integral part of the cord, the test is to be carried out by holding the bushing. The cord or lead is to be
pushed back into the product in 25-mm (1-in) increments until the cord buckles or the force to push the

cord into the product exceeds 27[N (6 Ibf). The supply cord or lead within the product IS to be manipulaied

to determine compliance with 37.11.

38 Impact Tests
38.1 General

38.1.1 A FPDU employing a n
described in 38.2.1 — 38.5.7 withd

hetallic or polymeric enclosure is to be subjected to thé impact tests
ut any occurrence of the following:

a) Creation of any opening
in accordance with Enclos

s in the enclosure that result in accessibility of live{parts, when evaluated
ure Accessibility and Accessibility of Live Parts, Section 9;

b) Any condition that is capable of affecting the intended mechanical performance of the FPDU;
c) Any other condition tha{ increases the risk of electric shock; and
d) Spacings shall not be Igss than those described in Spacings, Section 20.

e) Prevention of either "trlp" and/or "reset" function when an FPDU employs an enclosure cap or
cover over the reset actuaor (i.e. stem) of a supplementary overcurrent protector.

38.1.2 With reference to 38.1.1(b), there shall not be'cracking or denting of the enclosure that affects the

function of any features such as
enclosure is not to result in expos

38.1.3 With reference to 38.1.1
Section 30, after being subjected

pvercurrent protective devices or strain relief. Cracking or denting of the
ure of moving parts capable of causing injury to persons.

(c), the"FPDU is to comply with the Dielectric Voltage-Withstand Test,
to thesimpact tests described in this section.

38.1.4 With reference to 38.1.1

g); therestattnotbecracking ordentimgof theenclosure thataffects the

function of the supplementary overcurrent protector as a result of the Drop Impact Test, 38.2. After being
subjected to the Drop Impact Test described in 38.2, each device shall then be subjected to 38.5,
Supplementary Overcurrent Protector Check Test.

38.1.5 For the impact tests, the rigid supporting surface is to consist of a layer of nominal 25 mm (1 in)
tongue-and-groove oak flooring (actual size 18 by 57 mm or 3/4 by 2-1/4 in mounted on two layers of
nominal 19 mm (3/4 in) plywood. The assembly is to rest on a concrete floor or an equivalent nonresilient
floor during the test. The rigid backing surface is to consist of 19 mm (3/4 in) plywood over a rigid surface
of concrete. An equivalent nonresilient backing surface may be used.
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Figure 38.1

Procedure for Impact Test

Sample Number

Series
Num—
ber 1 2 3 1 2 3 1 2 3 12 3
1 A N N A N N A N N A N N
[ v ¥y ¥y
2 A N N A N N U A N U A N
S A N N Uu A N A N Uu A
Arrows indjcate sequence of test procedure
A — Acceptable results from drop
U — Unacceptable results from drop
N — INo test necessary
SA1162

38.2 Drop impact test

38.2.1 Each of three samples of the FPDU is to be subjectéd to an impact that results from the sample
being dropped three times (a serles) through a distance of 8 ft (0.91 m) from the bottom of the FPDU to
strike a hardwood surface in the |positions that produce adverse results. In each drop, the sample is to
strike in a position on the enclosure different from these'of each of the other two drops in the series.

Exception: When agreeable to those concerned, fewer samples are not prohibited from being used in
accordance with Figure 38.1 wherein each-Series consists of three drops of the sample. The overall
performance is acceptable upon completion of any one of the sequences represented in the figure.

38.3 Steel sphere impact test

38.3.1 Each of three samples of the FPDU shall be subjected to a single impact of 5 ft Ibf (6.8 J). Each
impact shall be applied to an enclosure surface not impacted previously in the test sequence. Each impact
is to be imparted by dropping a steel sphere 2 inches (50.8 mm) in diameter, and weighing 1.18 Ib (0.535
kg), from a height that produces the specified impact as shown in Figure 38.2.

The ball shall not impact on a receptacle face, supplementary overcurrent protective device, switch, pilot
light or similar component. For surfaces other than the top on an enclosure, the steel sphere is to be
suspended by a cord and swung as a pendulum, dropping through the vertical distance required to cause
it to strike the surface with the specified impact as shown in Figure 38.3. Three samples are to be used for
the tests in the equipment restrained mode.

Exception: When agreeable to those concerned, fewer than three samples are not prohibited from being
used for the tests in accordance with Fiqure 38.1 in which each series of impacts is to consist of one
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impact. The overall performance is acceptable upon completion of any one of the sequences represented
in the figure.

Figure 38.2
Steel Sphere Drop Impact Test

Q\; SPHERE

START
POSITION

SPHERE
IMPACT
POSITION
\
! &
TEST
SAMPLE

IP120

1 — H indicates the vertical distance the sy

2 — The supporting surface is to consis
plywood. The oak flooring is nominally 3/4
floor. An equivalent non-resilient supportirj

here must travel to produce the desired impact.

of a layer of tongue-and-groove oak flooring-mounted on two layers of 3/4 in (19 mm)
in thick (actual size 3/4 by 2 1/4 in or 19 by 57-mm). The assembly is to rest on a concrete
g surface is not prohibited from being used.

Figure 383

Steel Sphere Pendulum Impact Test

SPHERE
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1 — H indicates the vertical distance the sphere must travel to produce the desired impact.
2 — For the ball pendulum impact test the sphere is to contact the test sample when the string is in the vertical position as shown.

3 — The supporting surface is to consist of a layer of tongue-and-groove oak flooring mounted on two layers of 3/4 in (19 mm)
plywood. The oak flooring is nominally 3/4 in thick (actual size 3/4 by 2-1/4 in or 19 by 57 mm). The assembly is to rest on a concrete
floor. An equivalent non-resilient supporting surface is not prohibited from being used.

4 — The backing surface is to consist of 3/4 in (19 mm) plywood over a rigid surface of concrete. An equivalent nonresilient backing
surface is not prohibited from being used.
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38.4 Low-temperature steel sphere impact test

38.4.1 For a FPDU with a polymeric enclosure, three samples of a FPDU shall be cooled to a
temperature of 0.0 £2.0 °C (32.0 £3.6 °F) and maintained at this temperature for 24 h. While the unit is still
cold, within 1 min after removal from the temperature chamber, the samples are to be subjected to the
impact described in 38.3.1.

38.5 Supplementary overcurrent protector check test

38.5.1 When tested in this section, the supplementary overcurrent protector shall operate as intended
when the test circuit is closed.

38.5.2 Each of the three samples previously subjected to Drop Impact Test, 38.2, are to be tested
through a mated shorted attachmént plug.

38.5.3 A receptacle protected by a 20 A circuit breaker for branch circuit protection is to be connected to
a flush receptacle installed in a flugh device box with a metal faceplate.

38.5.4 The FPDU under test is t§ be plugged-into the flush receptacle.

38.5.5 An attachment plug shall|be assembled to a 2-ft (0.6 m) length of 14 AWG (221'mm?) flexible cord
or cable. The load conductors shall be shorted together at the end. The plug shalkthen be inserted in the
FPDU under test.

38.5.6 For all test operations, th¢ test circuit shall be closed by an external switch on mated devices.

38.5.7 The supplementary overcurrent protector of the FPDU under test shall be reset and the test
repeated five times.

39 Crushing Test

39.1 A FPDU employing a metallic or polymeric englosure is to be subjected to the crush test described
in 39.4 without any occurrence of the following:

a) Creation of any openingp in the eneglasure that result in accessibility of live parts, when evaluated
in accordance with Encloslire Accessibility and Accessibility of Live Parts, Section 9;

b) Any condition that is cqpableof affecting the intended mechanical performance of the FPDU;
and

c) Any other condition that increases the risk of electric shock.

39.2 With reference to 39.1(b), the enclosure shall not crack or dent or affect the function of any features
such as overcurrent protective devices or strain relief. Cracking or denting of the enclosure is not to result
in exposure of moving parts capable of causing injury to persons.

39.3 With reference to 39.1(c), the FPDU is to comply with the Dielectric Voltage-Withstand Test, Section
30, after being subjected to the crush tests described in this section.

39.4 A previously untested sample of a FPDU shall be placed on a 1/2-in (12.7-mm) thick, horizontal
maple board, and a crushing force of 150 Ibf (667.2 N) is to be applied to three different locations of the
FPDU by means of a horizontal 3/4-in (19.1-mm) diameter steel rod. The rod is to be placed across the
center of the smaller dimension of the test surface of the FPDU, perpendicular to the long axis of the
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FPDU. The length of the rod is to span the smaller dimension of the surface being tested. Force is to be
gradually applied and maintained for a period of 1 min. The crushing force is not to be applied to
protruding members of receptacles, switch toggles/triggers, indicator lamps and OCP reset members.

39.5 Atthe end of the tests described in 39.1 — 39.4, spacings shall not be less than those described in
Spacings, Section 20.

40 Adequacy of Mounting Test

40.1 To determine compliance with 40.2 and 40.3, a FPDU is to be mounted in accordance with
manufacturer's installation instructions on any secure wall.

Exception No. 1: When the FPDU is not provided with installation instructions, the FPDU shall be tested in
the most severe mounting configyration.

Exception No. 2: This test is not fequired when the FPDU is mounted with an adhesive that complies with
10.3.

40.2 After the FPDU has been jnstalled according to manufacturer's instructions, a weight of/four times
the weight of the FPDU or 5 Ibs (R.27 kg), whichever is greater, is to be hung from the center'of the FPDU
as shown in Figure 40.1 for each mounting configuration.

Figure 40.1
Test Method for Adequacy of Mounting Test

HORIZONTAL MOUNTING VERTICAL MOUNTING

FPDU

WASHER
@ STRING
STRING WASHER F\R/ICE)uIT
SIDE

VIEW

WEIGHT

WEIGHT

S3612C
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40.3 There shall be no occurrence of the following as a result of this test:

a) Creation of any openings in the enclosure that result in accessibility of live parts, when evaluated
in accordance with Enclosure Accessibility and Accessibility of Live Parts, Section 9;

b) Any condition that is capable of affecting the intended mechanical performance of the FPDU;

and

c) Any other condition that
41 Retractable Force Test

41.1 A FPDU with a retractable
cm?) and is also provided with a
subjected to the test as described

a) Creation of any opening
in accordance with Enclos

b) Any condition that is ca
and

c) Any other condition that

41.2 With reference to 41.1(b),
retraction of the tower platform res

41.3 With reference to 41.1(c),
Dielectric Voltage-Withstand Test,

41.4 A previously untested sam
horizontal flat surface according t
locked in the intended open (uprigd
platform area in an attempt to re
gradually applied and maintained

41.5 At the end of the tests des|
Spacing, Section 20.

42 Mold Stress-Relief Distortig

increases the risk of electric shock.

ertical Tower,
eans for locking the vertical tower in an open (upright) position, shall be
below without any occurrence of the following conditions:

in the enclosure that result in accessibility of live parts, when evaluated
re Accessibility and Accessibility of Live Parts, Section 9;

pable of affecting the intended mechanical performance of the FPDU;

increases the risk of electric shock.

the vertical tower and locking means shall noet-'crack or dent or any
ulting in exposure of moving parts capable of,.causing injury to persons.

the FPDU with a retractable vertical tewer shall also comply with the
Section 30, after being subjected tothe test described in 41.4.

ple of a FPDU with a retractable vertical tower shall be installed on a
b manufacturer's instructions, With the vertical tower fully extended and
ht) position, a force of 150)lbf (667.2 N) shall be applied to the horizontal
tract the platform into’ the closed (downward) position. Force shall be
for a period of 1 mif:

cribed in 41.1-41.4, spacing shall not be less than those described in

n Test

42.1

For a FPDU with a polymeric enclosure, conditioning of the equipment as described in 42.2 shall

not result in softening of the material as determined by handling immediately after the conditioning, nor
shall there be shrinkage, warpage, or other distortion as evaluated after cooling to room temperature, that

results in any of the following:

a) Reduction of spacings between uninsulated live parts of opposite polarity, and uninsulated live

parts and accessible dead or grounded metal below the minimum values specified in Spacings,
Section 20;

b) Creation of any openings in the enclosure that result in accessibility of live parts, when evaluated
in accordance with Enclosure Accessibility and Accessibility of Live Parts, Section 9, or defeating
the integrity of the enclosure so that the required mechanical protection is not afforded to internal
parts of the equipment;
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c) A condition that results in the equipment not complying with the Strain Relief Test, Section 36,
when applicable; and

d) Interference with the intended operation or servicing of the equipment.

Exception: The conditioning described in 42.2 is not required for rigid thermosetting materials or for low-
pressure, foamed molded parts.

42.2 For equipment that has a polymeric enclosure, one sample of the equipment shall be conditioned in
accordance with either (a) or (b) below:

a) One sample of the complete equipment (in the case of an enclosure) or the part under

consideration, is to be |placed in a full-draft, circulating-air oven maintained at a uniform
temperature at least 10 °G (18 °F) higher than the maximum temperature of the material measured
under actual operating conditions, but not less than 70 °C (158 °F) in any case. The sample is to
remain in the oven for 7 hl After its careful removal from the oven and return to room temperature,
the sample is to be investigated for compliance with 42.1.

b) One sample of the conmplete equipment is to be placed in a test cell. The circulation of air within
the cell is to simulate actlyial room conditions. The air temperature within the cell, as measured at
the supporting surface of the equipment, is to be maintained at 60 °C (140 °F). The eguipment is to
be operated in the same Way as for the temperature test except for equipment that is not loaded or
is not continuously loaded during the normal temperature test. Such_ equipment, although
unloaded, shall be connegted to 106 % or 94 % of normal rated voltage, whichever results in higher
temperatures. In any case, the equipment is to be operated for 7 h. Aftetits careful removal from
the test cell, the sample is|to be investigated for compliance with 42.1.

43 Spill Test

43.1 A FPDU shall be subjectgd to the test described in this(section and, after the testing, shall be
subjected to the Dielectric Voltag¢-Withstand Test, Section 30;d-minute after the container is tipped over.

Exception No. 1: When the instricted installation of the,FPDU is for it to be mounted above the furnishing
surface and oriented such that spilled liquid on the furnishing surface cannot enter any part of the FPDU,
these requirements do not apply.

Exception No. 2: When the FPDU is provided 'with a portable GFCI Class A that complies with UL 943,
and the GFCl is located at the attachmentplug or within 12 in (305 mm) of the attachment plug compliance
with the spill test is not required.

43.2 Class 2 output connectors of’receptacles with integral power supplies employing Class 2 output

connector(s) are to be blocked from liquid ingress during this test. Openings to the FPDU enclosure
interior portion(s) containing solely Class 2 load circuits are to be blocked from liquid ingress during this
test. There shall be no additional blockage of openings to FPDU enclosure interior portions that contain
any circuit(s) providing power to Class 2 power supplies.

43.3 The FPDU is to be mounted as instructed by the manufacturer. Any cover is to be opened to the
position that allows the greatest egress of liquid. A cover that is self-closing or tends to close itself is to be
allowed to fall to its natural resting position. If more than one receptacle is enclosed by such a self-closing
cover, then a single power-supply cord is to be mated with one of the receptacles and the cord is to exit
through the wiring channel from behind the cover as instructed.

43.4 A FPDU with a retractable vertical tower shall be subjected to the spill test with the retractable tower
in the open and closed positions.
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43.5 An acrylic cylinder 3 £1/16 inches (76.2 +1.6 mm) inside diameter by 4 +1/16 inches (101.6 £1.6
mm) overall height with 1/8 inch £1/16 inch (3.2 £1.6 mm) thick base and cylinder wall is to be filled with 8
+0.25 fluid ounces (237 +7.4 ml) of saline solution, consisting of 8 £0.1 g of plain food grade lodized table
salt per 1 £0.1 L of distilled water at ambient room temperature.

43.6 The test cup, as described in 43.5, is to be placed on a 45 — 47° incline plane from the horizontal
surface. The incline plane is to be large enough to support the entire base of the cup. The leading edge of
the test cup base is to be positioned on the test surface 4 to 4.25 inches (10.2 to 10.8 cm) in from the edge
of the unit. See Figure 43.1 and Figure 43.2. The test cup is to be placed so that the rim of the cup, when
tipped over, is aligned with the receptacle, or cord connector face. See Figure 43.3. If a plug is inserted,
the cup is to be aligned with a receptacle or cord connector without the inserted plug. The cup is then to be
manually tilted toward the receptacle or cord connector under test and allowed to fall by gravity toward the

receptacle or cord connector.

Figure 43.1

Side View of Spjll Test Fixture to Test Sample (drawing not to scale)

Spill Test Cup —
Receptacle Face
Edge of Assembly
45° - 47°
4-425in
-~ —
(10.2-10.8 cm)
su0274
Figure 43.2

Side View of Spjll Test Fixture to Test Sample (drawing not to scale)

Spill Test Cup M

Receptacle Face
45° - 47°
Edge of Assemby \
4-425in
10.2-10.8 cm)

D —>

su0275
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Figure 43.3
Top View of Spill Test Cup to Receptacle Face

Center Line of Recg¢ptacle Face

Longit§dinal Axis of

the SpfiTestCup ]

su0276
44 Accessibility Tests
441 Enclosure accessibility tpst

44.1.1 The enclosure of a FPDU shall be subjectedtto the test in 44.1.2. As a result of the test, the test
probe shall not contact any uninsplated current-carrying parts.

44.1.2 A straight test rod having a maximum.diameter of 1.6 mm (1/16 in) and of any convenient length is
to be inserted into each opening ip the enclosure and rotated in any possible direction.

44.2 Accessibility of live parts test

44.2.1 An enclosure of a FPDU which prevents unintentional contact of current-carrying parts or of film-
coated magnet wire in the enclosure of a FPDU shall be subjected to the test in 44.2.2. As a result of the
test, the probes described in Figure 9.1 and Figure 44.1 shall not touch the current-carrying part or magnet
wire.

44.2.2 The articulate probe, Figure 9.1, is to be inserted through any opening and rotated with movable
sections straight and in any possible position resulting from bending one or more section in the same
direction. The rigid probe, Figure 44.1, is to be applied with a maximum force of 30 N (6.75 Ibf).
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Figure 44.1

International Electrotechnical Commission (IEC) Rigid Accessibility Probe

PA120-2

[} 80
3.15 ‘50’
(315) A 36750 Cylindrical
/5
1 @ 23
| V| R=2
—3247 A 110 A—A B-B
- (0.47) SECTION
lt— D ) —i|
Spherical
om? R:4
All Dimensions in Millimeters 14°2
45 Test for Permanence of Cord Tag

45.1 General

45.1.1 To determine compliance
tests described in 45.2.1 —45.3.1

a) The tag shall resist teari

with 53.3 and 53.4, representative tags that have been subjected to the
shall meet the following requirements:

ng for longer than 1/16 in (1.6 mm) at any point;

b) The tag shall not sepgrate from‘the cord set. A hang-type tag shall not separate from the

securement strap, and the

securement strap shall not separate from the cord set;

trap shall not slip or move along the length of the cord set more than 1/2

c) The tag or securement g
in (13 mm) and there shall

not be any visible damage to the cord;

d) There shall not be any permanent shrinkage, deformation, cracking, or any other condition that
will render the marking on the tag illegible; and

e) Overlamination, if provided, shall remain in place and shall not be torn or otherwise damaged.
The printing shall remain legible.

45.2 Test conditions

45.2.1 For each type of conditioning mentioned in 45.2.2 — 45.2.4, three tags applied to the cord sets in

the intended manner are to be u
sooner than 24 h after application

sed. If tags are applied by an adhesive, tests are to be conducted no
of the tag.
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45.2.2 Each of three tags is to be tested as received.

45.2.3 Each of three tags is to be tested after 30 min of conditioning at 23.0 +2.0 °C (73.4 £3.6 °F) and
50 15 % relative humidity, following 240 h of conditioning in an air-circulating oven at 60 +1 °C (140
+1.8 °F).

45.2.4 Each of three tags is to be tested within 1 min after being exposed for 72 h to a relative humidity of
85 +5 % at a temperature of 32.0 +2.0 °C (89.6 +3.6 °F).

45.2.5 |If the tag is intended to be applied to outdoor cord (W) it is to be conditioned as follows and in

45.2.6 — 45.2.8. Each of three tags |s to be tested aﬂer 24 h of exposure cond|t|on|ng at 23 2 °C (73 4

13.6 °F) and 50 +5 % relative hupridity :
ata temperature of 23 °C (73 4 °F).

(3.2 mm) in demineralized water

45.2.6 Each of three tags is fc
13.6 °F) and 50 15 % relative
temperature of 60 °C (140 °F).

45.2.7 Each of three tags is td
13.6 °F) and 50 15 % relative hun
10 £2 °C (14.0 £3.6 °F).

45.2.8 Each of three tags is ¢
3.6 °F) and 50 5 % relative
ultraviolet light by using a Xenon-
G155. Each of the tags is to be &
The exposure shall be in accorq
intermittent water spray with ultr|
light exposures and an 18 min ex
6500 W, water-cooled xenon-a
irradiance of 0.35 W/m? at 340 nn

45.2.9 Ifthetagisintendedtob
to be conditioned as follows. Eac
IRM 902 type oil at a temperature
45.3 Test method

45.3.1 Each test is to be perfor

be tested after 24 h of exposure conditioning at 23.0 +2.0 °C (73.4
numidity, followed by 10 d of exposure in an air-circulating ovencatia

be tested after 24 h of exposure conditioning at 23.0 £2.0 °C (73.4
nidity, followed by 7 h of exposure in a cold box at a temperature of minus

be tested after 24 h of exposure conditioning.at 23.0 +2.0 °C (73.4
umidity, followed by exposure to ultraviolet light and water spray with
Arc Weatherometer, (Type B or similar appafatus), as described in ASTM
xposed to 1000 h of ultraviolet light and water spray with ultraviolet light.
ance with Method A, with continuousiexposure to ultraviolet light and
bviolet light, using a programmed_cycle of 120 min (102 min ultraviolet
posure to water spray with ultrayiolet light). The apparatus shall include a
¢ lamp, borosilicate glass-«innér and outer optical filters, a spectral
h and a black-panel tempetature of 63.0 £3.0 °C (145.0 £5.4 °F).

e applied to indoor ofvoutdoor cord that is oil resistant (Type O or OO) it is
h of three tags is(to, be tested within 2 h after being immersed for 48 h in
0f23.0 £2.0 °C (73.4 3.6 °F).

med.on a length of cord set to which the tag has been applied. The cord

set, with the attachment plug poi

pting up, is to be held taught in a vertical plane. A force of 5 Ibf (22.2 N),

which includes the weight of the clamp, is to be applied for 1 min to the uppermost corner of the tag
farthest from the cord set, within 1/4 in (6.4 mm) of the vertical edge of the tag. The force is to be applied
by affixing a C-clamp with a pad diameter of 3/8 in (9.5 mm) to the tag and securing the weight to the C-
clamp. The force is to be applied vertically downward in a direction parallel to the major axis of the cord. To
determine compliance with 45.1.1(d), manipulation is permissible, such as straightening of the tag by
hand. To determine compliance with 45.1.1(e), each tag is to be scraped 10 times vertically across printed
areas and edges, with a force of approximately 2 Ibf (9 N), using the edge of a 5/64 in (2.0 mm) thick steel
blade held at a right angle to the test surface. The edges of the steel blade are to be just rounded so as not
to be sharp.
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46 Pinch Force Evaluation Test

46.1 A FPDU provided with either a motorized or self-propelled mechanism such as a coil spring
actuator shall be subjected to the pinch force evaluation test described in 46.2 and 46.3 without any forces
greater than 15 Ibf. measured at any location along the moving part.

46.2 The FPDU is to be installed and assembled as described in the manufacturer’s installation
instructions.

46.3 The motorized or self propelled moving part of the FPDU is to be operated at the maximum velocity
or the velocity determined to be the most severe. All degrees of rotation and movement shall be

considered in the evaluation. Th

moving part and the fixed part of t
once in the center and once to the

47 Normal Operation Test

471 A FPDU, as required by 1

forca-icto-ba maaciirad with 2 asuaao nlacad bhatweentha-oadae—ofthe
TOTrce—1o—to—1o STt gaugeprateaoetweerme-eage-orme

ne module device. The force measurement is to be repeated three times,
right and to the left side of the moving part.

8.4, shall be mounted as intended and the movable part(s)_shall be

subjected to 2500 cycles of moveiment from one extreme position to the other extreme position:

47.2 The test rate shall be no fas
47.3 Following the 2500 cycles,
and comply with the Temperature

Current Test, Section 33.

47.4 Examination of FPDU shall

ter than 10 cycles per minute.

prior to examination as required in 47.4, the FPDBUY shall be subjected to
Test, Section 29, Dielectric Voltage-Withstand*Test, Section 30 and Fault

not result in the following conditions;

a) Any condition that is cagable of affecting the mechanical performance of the FPDU.

b) Any noticeable wear or
wiring.

damage to the jacket or insulation of the power supply cord or internal

¢) Not completing the 2,500 cycles.

48 Cycling Test
48.1 A FPDU with a retractable

to each receptacle, as required by
instruction and subjected to the C

ertical tower intended to be closed with power supply cord(s) connected
8.7 shall be mounted in accordance with the manufacturer’s installation
cling test described in 48.2 — 48.7.

48.2 The test cord(s) plugged into each receptacle of the retractable vertical tower shall be capable of
withstanding a minimum of 2,500 cycles when tested as described in 48.3 — 48.7.

48.3 A FPDU with a retractable vertical tower shall be subjected to cycling consisting of closing and
opening the unit 2,500 times with a test power supply cord as described in 48.5 connected to each of the
receptacles provided on the vertical tower.

48.4 Each test cord is to be subjected to complete flexing cycles until a conductor in each device has
opened (as determined by a continuously-monitoring detection circuit), or until 2,500 cycles is reached,
whichever comes first. The test rate shall be 10 cycles per minute.

48.5 A test power supply cord consisting of 18 AWG SPT-2 cord a minimum of 6 ft (182 cm) in length,
rated 60 °C molded onto a NEMA 1-15P attachment plug shall be used as the test cord. The attachment
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plug body measured from the plug face to cord entry shall be 1-9/16 — 1-13/16 inches (40 — 45 mm) in

length.

48.6 Following the Cycling Test, prior to examination as required in 48.7, while the test power supply
cords are still plugged in, the FPDU shall be subjected to and comply with the Dielectric Voltage-Withstand
Test, Section 30, Ground Continuity Test, Section 32 and Overcurrent Test, Section 34.

48.7 Examination of FPDU and test power supply cord(s) shall not result in the following conditions:

a) Any condition that is capable of affecting the mechanical performance of the FPDU.

b) Any noticeable wear or damage to the jacket or insulation of the test power supply cord(s).

c¢) Not completing the 2,500 cycles.

d) Broken strands at the
copper conductor below
CMA of the intact strands

49 Flexing Endurance Test

49.1 Three samples of a FPDU

point of flexing that reduce the overall CMA (Circular Mils Area) of the
0 % of the minimum AWG size. For the test power supply cord(s))the
shall not fall below 1512 circular mils.

as required by 19.12, 25.1.11 and 25.2.9, shall be maunted as intended

(if provided with a mounting means) and the movable part(s) shall be subjected™to 6000 cycles of
movement from one extreme position to the other extreme position. A cycle is onge\extreme position to the
other extreme position returning tp the starting position.

49.2 The test rate shall be no fajster than 20 cycles per minute unless the manufacturer agrees to a faster

cycle.

49.3 After the flexing endurance test, the three FPDU’s shall comply with the following tests and

inspection in the order shown in Table 49.1:

Table49.1
Test-Order
SAMPLE 1 SAMPLE 2 SAMPLE 3
1 Temperature Test, Sectiop 29 NA NA

Dielectric Voltage Withstgnd Test,
Section 30 conducted in the
following manner — Betwden each
conductor in relation to eVerrether

Dielectric Voltage Withstand Test,
Section 30 conducted in the
following manner — Between each

conductorinrelationto-evern—other

Dielectric Voltage Withstand Test,
Section 30 conducted in the
following manner — Between each

conductorinrelationto-evervother

J
conductor. (LtoN,Lto G,Nto G, L
2 to L). The FPDU shall be flexed
through 4 cycles of movement for
each application of the test voltage,
approximately 1 cycle every 15
seconds, while energized during the
dielectric voltage withstand tests

J
conductor. (LtoN,Lto G,Nto G, L
to L). The FPDU shall be flexed
through 4 cycles of movement for
each application of the test voltage,
approximately 1 cycle every 15
seconds, while energized during the
dielectric voltage withstand tests

J
conductor. (LtoN,Lto G, Nto G, L
to L). The FPDU shall be flexed
through 4 cycles of movement for
each application of the test voltage,
approximately 1 cycle every 15
seconds, while energized during the
dielectric voltage withstand tests

Leakage Current Test, Section 31

Leakage Current Test, Section 31

Leakage Current Test, Section 31

Fault Current Test, Section 33

Fault Current Test, Section 33

Fault Current Test, Section 33

Overcurrent Test, Section 34

Overcurrent Test, Section 34

Overcurrent Test, Section 34

Grounding Continuity Test, Section
32. The FPDU shall be flexed

Grounding Continuity Test, Section
32. The FPDU shall be flexed

Grounding Continuity Test, Section
32. The FPDU shall be flexed

Table 49.1 Continued on Next Page
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Table 49.1 Continued
SAMPLE 1 SAMPLE 2 SAMPLE 3
through 4 cycles of movement through 4 cycles of movement through 4 cycles of movement
during the test. At any flexed during the test. At any flexed during the test. At any flexed
position the grounding path position the grounding path position the grounding path
resistance shall comply with 32.1 resistance shall comply with 32.1 resistance shall comply with 32.1
7 Impact Tests, Section 38 Impact Tests, Section 38 Impact Tests, Section 38
8 Crushing Test, Section 39 Crushing Test, Section 39 Crushing Test, Section 39
9 Adequacy of Mounting Test, Section | Adequacy of Mounting Test, Section | Adequacy of Mounting Test, Section
40 40 40
10 The Enclosure Accessibility and The Enclosure Accessibility and The Enclosure Accessibility and
Accessibility of Live Parts,[Section 9 | Accessibility of Live Parts, Section 9 | Accessibility of Live Parts, Section 9
11 Spacings, Section 20 Spacings, Section 20 Spacings, Section 20
No visual damage to the irfsulation No visual damage to the insulation No visual damage to the insulation
12 of the conductors nor dampge to the | of the conductors nor damage to the | of the conductors nor damage to the
conductor, including grounding and conductor, including grounding and conductor, including grounding-and
bonding conductors bonding conductors bonding conductors
MANUFACTURING AND PRODUCTION-LINE TESTS

50 Dielectric Voltage-Withstand Test

50.1

Exception: This requirement does
by the dielectric potential.

50.2 The production-line test is {

Production-Line Dielectric V|

Each FPDU shall be capah
line test, the application of a poten
become energized.

Table'50.1

le of withstanding without electrical breakdown, as a routine production-
tial between uninsulated live parts and accessible, dead-metal parts that

not apply to a FPDU that employs a-component that can be damaged

b be in accordance with any.ef the alternatives of Table 50.1.

Vithstand Test ,Conditions for Furniture Power Distribution Units

Alternative A

Alternative B

Alternative C

Alternative D

Potential Time Potential Time Potential Time Potential Time
Rating (VAC) (s) (VAC) (s) (vDC) (s) (vDC) (s)
125 Vorless AC 1250 60 1500 1 1768 60 2121 1
125/250 VAC and 250 V 1500 60 1800 1 VA VA ©0 2545 1
AC orless

50.3 The test shall be conducted when the FPDU is complete (fully assembled). It is not intended that
the FPDU be unwired, modified, or disassembled for the test.

50.4 The test equipment when adjusted for production-line testing, is to produce an output voltage that is
not less than the factory test value specified, nor is the magnitude of the test voltage to be greater than
120 % of the specified test potential when the tester is used in each of the following conditions:

a) When the test duration is 1 s, the output voltage is to be maintained within the specified range

when:

1) Only a voltmeter having an input impedance of at least 2 MQ and a specimen of the
product being tested are connected to the output terminals; and
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2) A relatively high resistance is connected in parallel with the voltmeter and the product
being tested, and the value of the resistance is gradually reduced to the point where an
indication of unacceptable performance just occurs.

b) When the test duration is 1 min, the output voltage is to be maintained within the specified range
(by manual or automatic means) throughout the 1-min duration of the test or until there is an
indication of unacceptable performance.

50.5 The specified control of the applied voltage, manual or automatic, shall be maintained under
conditions of varying line voltage. Higher test potentials are not prohibited from being used when the
higher dielectric stress does not adversely affect the insulating systems of the product.

50.6 In addition to the characferistics indicated in 50.4, the test equipment is to have the following
features and characteristics:

a) A means of indicating
accomplished by sensing

b) An output voltage that K
Hz, and a peak value of t
the root-mean-square vall

¢) A means of effectively i

he test voltage that is being applied to the appliance under test. Thissis
he voltage at the test leads or by an equivalent means.

as a sinusoidal waveform, a frequency that is within the range.of 40 — 70
he waveform that is not to be less than 1.3 and not more than 1.5 times
e.

ndicating unacceptable performance. The indication.is fo be:

1) Auditory, when i can be readily heard above the background noise'level;

2) Visual, when it gommands the attention of the operator; or

3) A device that automatically rejects an unacceptable~product. When the indication of
unacceptable perfprmance is auditory or visual, the indication is to remain active and
conspicuous until the test equipment is reset manually.

d) When the test equipme
is connected across the
within 0.5 s. A resistance
indication of unacceptablg
sensitivity.

nt is adjusted to produce the-test voltage, and a resistance of 120,000 Q
putput, the test equipment is to indicate an unacceptable performance
of more than 120,000 Q is not prohibited from being used to produce an
performance when'the manufacturer elects to use a tester having higher

Exception: The sensitivity of the
being used when testing an appli

est equipment — and a lower value of resistance — is not prohibited from
bnce infended to be permanently wired.

50.7 There shall not be any fransient voltage applied to the FPDU under test that results in the

instantaneous voltage applied to the FPDU exceeding 120 % of the peak value of the test voltage that the
manufacturer elects to use for this test. This requirement applies for the entire duration of the test,
including the time that the voltage is first applied to the FPDU and the time that the voltage is removed
from the FPDU.

51 Grounding Continuity Test

51.1 Each FPDU shall be tested, as a routine production-line test, to determine grounding continuity
between the grounding pin or terminal of the attachment plug and the accessible, dead-metal parts of the

FPDU that become energized. The grounding contact of each receptacle, grounding pin of a supply-cord
attachment plug, and other means for grounding on the load side are included in this test.
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51.2 Compliance with 51.1 is determined by any appropriate device, such as an ohmmeter or a battery
and buzzer combination, applied between the point of connection of the FPDU grounding means and the
metal parts in question.

RATINGS
52 Details

52.1 A FPDU shall be rated in maximum AC current and AC voltage. The voltage rating shall not be
higher than 250 V. The current rating shall not be higher than 20 A, the ampacity of the power-supply cord,
nor the highest rating of the overcurrent protective device that is provided.

MARKINGS
53 Details

53.1 Unless otherwise indicated, all markings shall be clearly visible, readily legible, and placed.on’ the
outside of the enclosure in lettering not less than 3/32 in (2.4 mm) high.

53.2 Markings required by this sfandard shall be permanent. A permanent marking shall be’ molded, die-
stamped, or paint-stenciled; stamped or etched metal that is permanently secured; or indélibly stamped on
a pressure-sensitive label that comnplies with UL 969 or UL 969A or, provided on a ¢ord tag that complies
with 53.3. Ordinary usage, handling, storage, and the like of the unit are to be evaluated in determining
whether a marking is permanent.

53.3 Markings may be on one of|the following:
a) Printed on a doughnut-, [flat-, or bracelet-type label.

b) Printed on a tag of tough paper, cloth, or the equivalent (6f any color) having a hole large enough
to accommodate the cord,|and not resembling the shiapés described in item c. The tag is not to be
slit from the edge of the hoje to the edge of the tag.\The cord is to be passed through the hole in the
tag prior to assembly to the FPDU.

c) Printed in a contrasting|color on a backgreund of a solid color other than blue, green, or yellow
on one of the following:

1) A ring-shaped (doughnut)\tag of tough paper, cloth, or the equivalent having a hole large
enough to accommodate-the cord. The tag is not to be slit from the edge of the hole to the
edge of the tag. The cerd-is to be passed through the hole in the tag prior to the assembly to
the FPDU.

2) A flag-type tag with an adhesive back. The tag is to be wrapped around and adhere to
the cord, and the ends of the tag are to adhere to each other and project as a flag.

3) A bracelet wrapped around and affixed to the cord with an adhesive.

53.4 Atag in accordance with 53.3 used for markings required in Section 53, Details, shall be attached in
a manner that it cannot be easily removed. The tag shall have the added marking in letters not less than
3/32 in (2.4 mm) high "Do not remove this tag."

53.5 A FPDU shall be marked with:

a) The manufacturer's name, trade name, trademark, or other descriptive marking by which the
organization responsible for the product is identified;


https://ulnorm.com/api/?name=UL 962A 2023.pdf

JULY 13, 2023 UL 962A 61

b) The distinctive catalog number or equivalent;
c) The FPDU electrical rating in volts, amperes, and frequency; and

d) The date or other dating period of manufacture not exceeding any three consecutive months.
Abbreviation of the date of manufacture complies with the intent of this requirement.

Exception: The date of manufacture that appears in a nationally-accepted conventional code or in a code
affirmed by the manufacturer complies with the intent of this requirement when the code does not repeat in
less than 10 years and does not require reference to the production records of the manufacturer to
determine when the product was manufactured.

53.6 When a manufacturer proluces or assembles a FPDU at more than one factory, each FPDU shall

have a distinctive marking, that ig
of a particular factory.

53.7 With regard to 16.8, a rec
the rating of the overcurrent protg

53.8 A receptacle outlet or grou
by the presence of a load in an
controlled.

53.9 A switch employed on a R
marked "on"/"off", "1"/"0", or the
when the FPDU is connected td
adjacent part of the enclosure.

53.10 A FPDU having a fuse tH
type, ampere, and voltage rating
word "WARNING" and the follow
only with same type and rating

not prohibited from being in code, by which it is identified as the product

bptacle outlet or group of outlets of a FPDU shall be marked to indicate
ctive device that protects the receptacle outlet.

p of outlets of a FPDU that is energized (relay or electronically activated)
other outlet of the FPDU shall be marked to indicate that they are so

PDU, without an associated pilot light and as indicated in 18.3, shall be
equivalent, to indicate to the user when the receptacles are energized
a power-supply. The marking shall be €ither on the switch or on an

at is intended to be replaced in the*field shall be marked to indicate the
of the replacement fuse. In addition, the FPDU shall be marked with the
ing or equivalent: "For continued protection against risk of fire, replace
pf fuse." Lettering shall (hat'be less than 3/32 in (2.4 mm) high. These

markings shall be located adjacent to the fuseholder sp as fo be visible during fuse replacement.

53.11 A FPDU shall be marked
"CAUTION:" and the following or
Lettering shall not be less than
complies with Section 45, Test f
cord.

to indicate that-the/product is intended for indoor use only, with the word
equivalent: "o, Reduce the Risk of Electric Shock — Use Only Indoors".
3/32 in (224°mm) high. This marking may appear on a cord tag that
br Permanence of Cord Tag, permanently attached to the power supply

53.12 A FPDU that incorporated

termimats forseconmdary tefecommunicatiomequipment shatt-bemarked

to indicated "In" and "Out" or equivalent (such as "Wall", "Equip". or "Equipment") adjacent to the
terminals.

53.13 A FPDU that incorporates terminals for coaxial cable (TV/CATV) connection shall be marked with
(or provide on the smallest unit package) installation instructions for connection to the antenna system in
accordance with NFPA 70 and shall comply with the antenna connection instruction requirements of UL
1492.

53.14 A FPDU that employs SPT-3 flexible cord for the power-supply cord shall be marked on the FPDU
and on smallest unit package with the following or equivalent wording: "For Household Use Only".

53.15 A FPDU for use in a portable furnishing shall be marked "For use only in a portable furnishing."
See 7.3.1.
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53.16 A FPDU rated 15 A employing 2 — 4 receptacles and 16 AWG power supply cord without
supplementary overcurrent protection shall be marked "Suitable for Household (Residential) use only."
See note (g) of Table 13.1.

53.17 A FPDU with a retractable vertical tower shall be provided with the following marking and shall be
visible when in the open position: "WARNING: To Reduce the Risk of Fire and Electric Shock — Unplug
and remove all plugged in equipment before closing." or the equivalent.

Exception: The following marking may be used in place of the above marking if the FPDU with a
retractable vertical tower complies with the requirements outlined in 8.7: "WARNING: To Reduce the Risk

of Fire and Electric Shock — Route cord(s) away from track edge when closing tower. If the size of the

cord/plug combination(s) prevents_the tower from closing as intended, remove cord(s) before closing

tower.”

53.18 A FPDU as described in
FPDU is to be mounted on a sing|

53.19 An FPDU that incorporate
connector, a hospital grade powsg
following or equivalent wording:
Patient Care Areas or Critical Pati
of the National Electrical Code red

53.20 The caution marking of 53
power supply cord within 6 in (152
9/64 in (3.6 mm) high and the rem

53.21 The cord tag of 53.20 §
Permanence of Cord Tag Test. Th

Exception: A flag-type tag rated fd
tags for use with cord sets and pg
Permanence of Cord Tag, Section

53.22 The cord tag of 53.20 sha

a) A hang-type tag having
The strap shall not be rem

b) A flag-type tag with an g

6.8(a) shall be provided with installation instructions indicating that the
b piece of furniture.

s a molded-on or assembled-on hospital grade attachment plug or cord
r supply cord, or a hospital grade receptacle shall be marked ‘with the
"CAUTION: Do not use Furniture Power Distribution Units in General
ent Care Areas. They have not been evaluated for useiwhere Article 517
uires Hospital Grade components."

.19 shall comply with 53.2 and be provided on.a’tag affixed to the FPDU
mm) of the attachment plug. The word CAUTION shall be a minimum of
pining words shall be a minimum of 1/16 in(1.6 mm) high.

hall be tear-resistant and shall comply with 53.22 and Section 45,
b tag shall be permanently affixedto the cord.

r the conditions of use and.complying with the requirements for flag-type
wer supply cords is not required to be tested in accordance with Test for
45.

| be in either ofithe following forms:

a hole topermit securement to the cord by a plastic strap or equivalent.
pvablewithout cutting; or

dhesive back. The tag shall be wrapped around and adhere to the cord.

The ends of the tag shall a

dheretoeachotherandprojectasaftag:

53.23 FPDU’s as described in 6.8(c) shall be marked: "WARNING" and the following or the equivalent.
"Timer could turn-on unexpectedly without the user being present. To Reduce the Hazardous Condition —
Unplug the appliance that is plugged into the receptacle(s) controlled by the timer before servicing."
Lettering shall not be less than 3/21 inch (2.4 mm) high. This marking shall be located adjacent to the timer
so as to be visible during use.

53.24 A Class 2 lead or Class 2 separable interface shall be identified as being "Class 2" and marked
with the output electrical rating. The "Class 2" and output electrical rating shall be permanently marked
and visible after installation. The output electrical rating may be expressed in amperes and voltage, or
wattage or in volt-ampere.
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53.25 The output Class 2 connectors of receptacles with Class 2 integral power supplies shall be
identified as being "Class 2" and marked with the output electrical rating. The output electrical rating shall
be permanently marked and visible after installation of the FPDU enclosure or cover. The output electrical
rating may be expressed in amperes and voltage, or wattage or in volt-ampere.

53.26 A FPDU as described in 7.1.15(b) shall be provided with a pressure-sensitive label that complies
with UL 969, and marked "Do not remove this label" or equivalent wording.

53.27 A FPDU as described by 14.7 shall be marked with the phrase "Tamper Resistant" or the letters
"TR". The letters "TR" shall be a minimum of 3/16 inch (4.8 mm) in height, placed on the device where

visible after installation with the cover plate removed.

53.28 A FPDU with non-replace
following or the equivalent statem

INSTRUCTIONS
54 Details

54.1 As required in note (i) off
equivalent "A Furniture Power

able fuse shall be marked visible on the enclosure "WARNING" and the
ent: "No User Serviceable Parts Inside".

Table 13.1, the instructions shall include the followingCinformation or
Distribution Unit provided with auxiliary lighting features is not for

permanent installation. Do not remove the plug for permanent connection to the electrical system".

54.2

54.3 When the FPDU manufac
web address shall be marked on
in the form of a Uniform Resour
Code (QR code). The referenced

54.4 A FPDU as described in 7

Installation instructions shall be provided with a Furniture Power Distribution Unit (FPDU).

urer’'s web site is used to identify installation instruction information, the
he FPDU, packaging and/or information sheet. The web address may be
ce Locator (URL — http://www. _ <¢om/___ /), or as a Quick Response
web page shall be reviewed foraccuracy and date of validation.

1.15(b) shall include angnstallation instruction that identifies the location

of the concealing blank label on tihe FPDU and instructs the'installer to not remove the label.

54.5 A FPDU shall include in th
following or equivalent wording:
part of the building structure ang
countertop.

54.6 A FPDU that incorporates

b instructions, packaging, or other literature accompanying the FPDU the
'"A Furniture Power Distribution Unit is not for permanent installation as
not for mounting in a permanently-installed furnishing such as a fixed

p molded-on or assembled-on hospital grade attachment plug or hospital

grade receptacle(s) shall includ

h 1R tha tnotriiatinng nanlianina Ay Athay litaratiirn ansAmnanmyina tha

ot ot o ot oo, PaCitaghg;— O Ot mCotoar oo part y g —tic

FPDU the following or equivalent wording: "CAUTION: Do not use Furniture Power Distribution Units in
General Patient Care (Category 2) Spaces or Critical Patient Care (Category 1) Spaces. They have not
been evaluated for use where Article 517 of the National Electrical Code requires Hospital Grade
components."
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ANNEX A (normative) — FURNITURE POWER DISTRIBUTION UNITS INCORPORATING BATTERIES
INTRODUCTION
A1 Scope

A1.1 The requirements of this Annex address FPDU’s incorporating non-rechargeable (primary) and
rechargeable (secondary) batteries not exceeding 60 Vdc, 20 Ah.

A2 Glossary

A2.1 For the purposes of this Annex, the following definitions apply

A2.2 BATTERY - General term for:
a) Any single cell, or
b) A group of cells connected together either in a series and/or parallel configuration.

c) The term "battery(ies)" shall refer to single or multicell batteries.

A2.3 BATTERY PACK — A single cell, or a group of cells connected together in a series and/or parallel
configuration, with or without protgctive circuitry, which may be either:

a) Provided with its own protective enclosure and ready for installation and-use as is by persons
other than trained technicigns; or

b) Incomplete in some mgnner such as not enclosed in a protectiverenclosure and installed as a
component in the end product by a trained technician.

A2.4 BATTERY, PRIMARY — A battery that can only be dischiarged once. It is not designed to be
electrically recharged and must bg protected from a charging current.

A2.5 BATTERY, SECONDARY + A battery that is intended to be discharged and recharged many times
in accordance with the manufactufer's recommendations.

A2.6 BATTERY, TRAINED TEQHNICIAN-REPLACEABLE — A battery intended for use in a FPDU in
which service and replacement ¢f the batteryswill be done only by a person who has been trained to
service and repair the product.

A2.7 CELL — The basic functional ele€trochemical unit containing an assembly of electrodes, electrolyte,

container, terminals and separatoys,‘that is a source of electrical energy by direct conversion of chemical
energy Ce”s may be utilized as a r\nmnr\nnnf n'F a hnﬂ'nry pnr\l{ or-assembled-withinend prr\rh icts—Lithium

ion cells are for replacement only by a tralned technician.

A2.8 VENTING — A condition that occurs when the battery or cell releases excessive internal pressure in
a manner intended by design to preclude rupture, explosion or self-ignition.

A3 General

A3.1 A battery powered FPDU circuit shall comply with requirements in UL 962A except as modified by
the requirements of Annex A.

A3.2 A FPDU incorporating primary (non-rechargeable) batteries that are limited to a maximum of 15
watts total combined power under any condition of operation (Open Circuit, Loaded, and Short Circuit) and
that meet the following requirements are not subjected to the performance tests:
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a) AAAA, AAA, AA, C, D, or 9 V standardized single cell battery configurations, and

b) Are of a zinc-carbon, zinc-chloride, alkaline/manganese, or silver-oxide type composition.

A4 Battery Chargers and Circ

A4

uits

A battery charging circuit integral with the FPDU shall comply with UL 1310 or as a Power Limited

Circuit (LPS) in accordance with UL 60950-1.

CONSTRUCTION

A5 Batteries

A5.1 General

A5.1.1 Safe operation of the R
stored power in the battery(ies) o

A5.1.2 Batteries of a type other
of the lead acid storage battery
Arrester and Vent Cap Tests in U

A5.1.3 Rechargeable lithium-io
outlined in UL 1642. Recharge
secondary battery packs outlined

PDU shall not be dependent upon the condition of the battery(ies)ior
battery circuit.

than specified in A3.2 shall comply with the requirements of\UL- 2054, if
type, shall additionally comply with the Pressure Release Test, Flame
| 1989.

h cells shall comply with the requirements for sgcondary lithium cells
bble lithium-ion battery packs shall comply with the requirements for
in UL 2054.

A5.1.4 A battery shall be located and mounted so that the terminals_of: cells will be prevented from

coming into contact with termina
battery compartment as the resu
be installed in trays of noncondug

A5.1.5 A battery shall be proteq
an enclosure or casing in accorda

A5.2 Non-replaceable batterig

A5.2.1 A FPDU provided with b
within the FPDU enclosure and |
FPDU shall be marked in accorda

A5.3 Technician replaceable k

s of adjacent cells unless designed to;do so or with metal parts of the
t of shifting of the battery. Cells constfucted of conductive material shall
tive material.

ted by an enclosure in acegrdance with Section 7, Enclosures, and with
nce with UL 2054.

S

atteries that arenot intended to be replaced by the user shall be located
e non aceessible to the user without disassembly of the enclosure. The
nce with"A12.3 and provide instructions as specified in A13.1.

atteries

A5.3.1 A FPDU provided with b

atteries that are not intended to be replaced by the user shall be located

within the FPDU enclosure and be non accessible to the user without disassembly of the enclosure. The
FPDU shall be marked in accordance with A12.3 and provide instructions as specified in A13.1.

A5.4 User replaceable batteries

A5.4.1

A5.4.2 A FPDU provided with a

User replaceable batteries shall require a tool to remove the batteries.

replaceable battery shall be marked as indicated in A12.1 and provided

with instructions as specified in A13.2.
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A5.5 Battery packs

A5.5.1 A battery pack shall comply with the enclosure and performance requirements in UL 962A and
any additional requirements specified for the specific battery type.

A5.5.2 A Lithium-ion Battery Pack shall comply with the tests specified in A11.
A5.6 Lithium-ion battery cells or packs

A5.6.1 Compatibility between lithium-ion battery cells or packs, and the equipment including the charging
system(s), shall be verified and documented by the equipment manufacturer. Verification documentation
shall include:

a) The battery manufacturelzr’s specifications noted in A5.6.2; and

b) A failure modes anf effects analysis demonstrating that the battery manufacturer’s
specifications noted in A5.6.2 are not exceeded, as noted.

A5.6.2 The following specificatipns from the lithium-ion cell manufacturer shall not be exceeded-in the
equipment:

a) Rated charging current| charging voltage and cutoff current, with compliance.verified in under
normal and single fault conditions within the system;

b) Rated discharge current/rate and endpoint voltage, with compliance verified under normal and
single fault conditions within the system;

¢) Maximum charging current and charging voltage limit (established as part of the battery
abnormal charging test of UL 2054), with compliance verified under double fault conditions within
the system; and

d) The upper and lower ambient temperature ranges for charging and discharging.

A5.6.3 Equipment with a rechargeable lithium-ion battery.pack, intended for installation and replacement
by other than trained technicians, shall:

a) Be designed to prevent misalignment Sreverse polarity, damage upon connection, and
accessibility of insulated parts during use;and

b) Provide a battery secufement means'to prevent inadvertent disconnection or damage during
use.

A5.6.4 Lithium-ion batteries requiréd to provide a limited power source shall comply with the limited
power test requirements of UL 2054

A6 Battery Compartments

A6.1 A battery compartment with user replaceable batteries shall have no accessible contact with
internal wiring or circuits in excess of Class 2 or LPS power levels. Accessibility is determined by the
Enclosure Accessibility and Accessibility of Live Parts, Section 9.

A6.2 A technician replaceable battery compartment with internal wiring, circuits and components other
than operating at a Class 2 or LPS power level shall be provided with a Caution Marking, see A12.2, to
unplug the FPDU before replacing the batteries.

A6.3 A circuit operating above a Class 2 or LPS power level shall discharge any accessible electrical
components in the battery compartment within 2 seconds; other than the battery. See Discharge Test A10.
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A6.4 A battery compartment provided with replaceable batteries shall comply with Section 7, Enclosure.

A6.5 A FPDU that utilizes a battery that contains liquid or gel electrolyte shall be provided with a tray that
is capable of retaining any liquid that could leak as a result of internal pressure build-up in the battery. The
requirement to provide a battery tray does not apply if the construction of the battery is such that leakage
of the electrolyte from the battery is unlikely.

A6.6 If battery tray is required, its capacity shall be at least equal to the volume of electrolyte of all the
cells of the battery, or the volume of a single cell if the design of the battery is such that simultaneous
leakage from multiple cells is unlikely.

A6.7 An enclosure or part of an enclosure that also serves as a compartment for a rechargeable vented

battery shall be provided with ventitatedopeningstopermitdispersiomrof gases fronrthebattery:

A6.8 Battery polarity installatior] shall be shown in diagrammatic form in the battery compartment. Black
conductor insulation shall be used for negative battery leads and red conductor insulation shall be used for
positive battery leads if visible to the user or technician.

A7 Battery Circuits

A7.1 A current carrying conducfor or component in the battery circuit shall be capable of carrying the full
short circuit current of the battery|without risk of fire or electric shock.

Exception: Suitable overcurrent protective devices rated for the available current.shall be installed in the
circuit.

A8 Battery Charging

A8.1 A FPDU with replaceablg (secondary) rechargeable batteries~where it is possible to install the
batteries in reverse polarity and fwhen so doing completes the battery circuit shall be provided with back
feed protection. The back feed protection may be either integral-with the battery charger or the battery
charging circuit within the FPDU.

A8.2 The output characteristic of a battery charging circuit shall be compatible with its rechargeable
battery. The FPDU manufacturer shall provide technical documentation on the compatibility of the
rechargeable (secondary) battery| with the battery.¢harging circuit.

PERFORMANCE

A9 Temperature Test

A9.1 General

A9.1.1 The Temperature Test shall be conducted with the FPDU configured as described in the
Temperature Test, Section 29. The temperatures shall comply with the limits as specified in Table 29.1.
Batteries shall not exceed the battery manufactures temperature limits and battery chargers and charging
circuits shall comply with Section A4 requirements.

A9.1.2 During the temperature test, the temperature of a surface that may be contacted by the user shall
not be more than the value specified in Table A9.1. If the test is conducted at a room temperature of other
than 25 °C (77 °F), the results are to be corrected to 25 °C (77 °F).
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Table A9.1
Composition of surface?®
Location
Metal Nonmetallic
Handles, knobs, enclosures that are grasped for lifting, o o o o
carrying, or holding. grasp g 50°C (122 °F) 60 °C (140 °F)
Handles or knobs that are contacted but do not involve
liting, carrying, or holding; and other surfaces subject to 60 °C (140 °F) 85°C (185 °F)
contact and user maintenance.
Surfaces other than a heating function surface and known o o o o
to be hot due to proximity to the heating function surface.? 70°C (158 °F) 95°C (203 °F)

2 A handle, knob, or the like, made of am
(0.127 mm) or less is considered to be, a

b Also refer to Table 29.2.

aterial other than metal, that is plated or clad with metal having a thickness of 0.005 inch
nd is judged as, a nonmetallic part.

A9.2 Temperature test method

A9.2.1 A FPDU with provision fq
capacity charging and dischargin
provided. The battery is to be inst
19 °F):

r installation of a battery shall be tested using the manufacturer/s.rated
g specifications or as specified below if the manufacturers data“is not
blled in the FPDU and tested in an ambient temperature of 255 °C (77

a) If the FPDU is providedl with a zinc-carbon, zinc-chloride, alkaline/manganese, or silver-oxide

type composition battery
connected.

b) If the FPDU is provided
battery, each battery is to i

c) If the FPDU is provided

in UL 1642 shall be applieq.

A9.2.2 The FPDU is to be ene
Motorized or Self-Propelled Mov
rechargeable type.

A9.3 Temperature test method

A9.3.1 A FPDU with provision fg

is to be discharged to 0.9 volts per cell — measured with the load

with a typical 1.2 volts per cell nickel cadmium or nickel metal hydride
e discharged to 0.9 volts per cell — measured with the load connected.

with a lithium-ion battery system the temperature test series as specified

rgized and shall be under€lectrical load as specified in Section 28,
bble Parts, and the batteries shall be allowed to fully charge if of the

r installation:of a battery shall have new fully charged batteries installed.

The FPDU shall be operated as s

ecified inthe Temperature Test, Section 29, with the maximum electrical

load on the output of the battery circuit.

A9.4 Temperature test metho

A9.4.1
The FPDU shall be disconnected
output of the battery circuit.

A10 Discharge Test

A FPDU with provision for installation of a battery shall have new fully charged batteries installed.

from the primary power source with the maximum electrical load on the

A10.1 To determine compliance with A6.3 the FPDU shall be tested as described in A10.2 — A10.3.

A10.2 The FPDU shall be operated until all electrical storage products (capacitors and the like) are fully
charged.

A10.3 The battery shall be removed and the time it takes for the circuit to fully discharge (no current flow
in the circuit) shall not exceed 2 seconds. All accessible electrical circuits in the battery compartment shall
be measured.
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A11 Lithium-ion Batteries

A11.1 Lithium-ion battery abnormal tests

A11.1.1  During abnormal testing specified in this standard which may affect the temperature of a lithium-
ion battery, the battery shall not result in any of the conditions specified in A11.1.3. Blocked ventilation and
disconnected fan are among the abnormal conditions that may affect battery temperature. In addition,

specific abnormal testing for determining effects on the lithium-ion battery shall be performed in
accordance with A11.1.2.

Exception: Testing in accordance with A11.1.2 is not required if:

a) The testing has been agldressed-by-priorevatuationofthe-batteryor—————————————————————————————]

hstrates that the limits outlined in A5.6.2 will not be exceeded in the
uipment does not present a hazard under the conditions.

b) Circuit analysis demo
equipment and that the eq

A11.1.2 The combination of baftery pack, charger and equipment shall be operated under the following
abnormal conditions.

ode with a fully discharged battery, under simulation of compenent faults
g parameters outside the battery specifications as outlined in A5.6.2.
ed or short circuited as a test condition. Each fault condition test shall be
7 hours or until ultimate results are obtained.

a) Operated in charging n
likely to result in chargin
Components may be ope
operated continuously for

uch as PTCs may allow "let through" current under operationywhich may result in low-level

Note: Some types of protectors s
e. For these situations, sufficient test time shall be allowed.to’' obtain ultimate results.

charging and potential overcharg

b) Operated in discharging mode with a fully charged battery, under<simulation of single component

faults likely to result in g
A5.6.2. Components may
shall be operated until the

c) Operated in dischargi
conditions representing fo
motor running overload,
including motors or lamp
Each test condition shall b

d) Operated in charging

ischarging conditions outside the battery specifications as outlined in
be opened or short circuited as a test.condition. Each fault condition test
battery case temperatures begin to-decrease.

ng mode with a fully charged-battery, under the equipment operating
reseeable overloading of the-battery pack. These conditions may include
motor stalled rotor, short-Circuiting of any battery loads, USB outputs,
5, operation from any settings of user controls, and similar conditions.

e operated until the battery case temperatures begin to decrease.

ode under the most severe battery conditions and under the equipment

operating conditions reprgsenting foreseeable force charging of the battery pack. These equipment
operating conditions may|include-operation resulting from any user adjustable voltage settings or
similar conditions. Each tgst condition shall be operated for 7 hours.

A11.1.3 The tests shall not result in‘any of the following:

a) ldentification of a battery condition in the equipment that is outside the specifications as outlined
in A5.6.2;

b) Chemical leaks caused by cracking, rupturing or bursting of the cell casing or battery pack
enclosure;

c) Explosion resulting in a cell casing or battery pack enclosure violently opening;
d) Or components of the cell or battery pack being forcibly expelled;

e) Emission of flame or expulsion of molten metal to the outside of the battery pack or equipment
enclosure; or

f) Any other conditions in the equipment that could result in a fire, explosion or other hazard.
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A11.2 Impact tests
A11.2.1 A FPDU with a removable battery pack shall be subjected to the impact tests as specified in

Section 38 both with the battery pack installed and with the battery pack removed from the FPDU.

A11.2.2 The battery pack shall be subjected to the impact tests specified in Section 38 when separated
from the FPDU. The tests shall not result in any of the following:

a) ldentification of a battery condition in the equipment that is outside the specifications as outlined

in A5.6.2;

b) Chemical leaks caused by cracking, rupturing or bursting of the cell casing or battery pack

enclosure;

c) Explosion resulting in a
d) Or components of the ¢

e) Emission of flame or ex

Note: Care shall be taken when opening tf
may have occurred from the drops.

A12 Markings

A12.1 A FPDU with a replaceal
battery with the type of battery to
"Replace only with (Manufacturer
incorrect type. See Instructions.” g

A12.2 For FPDU with circuits as
battery compartment; "WARNING
FPDU before replacing batteries".

A12.3 A FPDU with non replace
the user adjacent to the battery g
Serviceable Parts Inside."

A13 Installation and Operatior

A13.1  FPDU with non replaceal
no user serviceable parts inside a

!

Cell casing or battery pack enclosure violently opening;
Il or battery pack being forcibly expelled;

ulsion of molten metal to the outside of the battery pack

e enclosure as the fully charged cells may explode or catch fire as a result-of damage that

le battery shall be marked where visible to the.individual replacing the
be used as follows: "WARNING:" and following or equivalent wording:
(voltage) type battery, risk of fire or explosiopVif battery is replaced by an
r an equivalent statement.

described in A6.2 and A6.3, the product shall be marked adjacent to the
5" and the following or the equivalent — "Risk of Shock — Unplug the

hble or trained technician.replaceable batteries shall be marked visible to
ompartment "WARNING" and the following or the equivalent. "No User

Instructions

le batteries shall inform the user in the instructions that the product has
nd thé.company should be contacted for service.

A13.2 FPDU that incorporates ¢

reptaceabte battery shatiinctude in the instructions accompanying the

FPDU the following or equivalent wording “WARNING”:

a) "For use only with battery packs specified by the manufacturer” or an equivalent statement.

b) "When battery pack is not in use, keep it away from other metal objects, like paper clips, coins,
keys, nails, screws or other small metal objects, that can make a connection from one terminal to

another. Shorting the bat
statement.

¢) "Under abusive conditi

tery terminals together may cause burns or a fire" or an equivalent

ons, liquid may be ejected from the battery; avoid contact. If contact

accidentally occurs, flush with water. If liquid contacts eyes, seek medical help. Liquid ejected from
the battery may cause irritation or burns" or an equivalent statement.

d) "Do not mix old and new batteries" or an equivalent statement.
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e) "Do not mix non rechargeable and rechargeable batteries" or an equivalent statement

A13.3 FPDU with technician replaceable batteries shall inform the user in the instructions of the following
or the equivalent — "Risk of fire or explosion — only trained technicians should service or replace these
batteries".

A13.4 A FPDU provided with or utilizing Lithium-ion batteries shall provide the following information:

a) The operating instructions for a product incorporating or specified for use with a lithium-ion
battery shall provide appropriate information regarding battery charging, use and storage
temperature limits. The operating instructions shall include the appropriate charging system and
charging methods.

b) The operating instrugtions of a product that employs a lithium-ion battery intended for
replacement and installatipn by the user shall provide the user with complete instructions as to how
to safely replace and disppse of a used battery.

c¢) The instructions shall include the following "WARNING" or equivalent: "Do not incinerate."
d) The operating instrucfions of a product that employs a lithium-ion battery not intended for

replacement by the user ghall provide the user with complete instructions on safe disposal of the
product.
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ANNEX B (normative) - FURN
INTRODUCTION
B1 Scope

B1.1

ITURE POWER DISTRIBUTION UNITS FOR CLUSTERED SEATING

The requirements of this Annex cover indoor-use-only furniture power distribution units (FPDUs) for

fixed mounting to stationary clustered seating in accordance with Article 518 of NFPA 70, and to stationary
clustered seating in similar venues intended for fewer than 100 persons.

B1.2 An FPDU for clustered seating is supplied by one cord-and-plug connection to a permanently-

installed receptacle on a branch c
NFPA 70.

ircuit rated 250 V AC or less and 20 Amperes or less in accordance with

B1.3 An FPDU for clustered s¢ating is only intended to provide power for cord-and-plug-connected

electrical utilization equipment sug

B1.4 An FPDU for clustered ses

h as a lap top, cell phone etc., to seated travelers.

ting consists of a primary enclosure providing cord-and-plug corinection

to a permanently-installed receptacle, supplementary overcurrent protection and one or more outlets. An

FPDU for cluster seating may be
cord-and-plug load (amperes) o
installed receptacle outlet. See NF

B1.5 An FPDU for clustered se
output connector(s).

B1.6 The requirements of this Al
supply cords intended for use on
connection for various seating clu

B1.7 An FPDU for clustered sea

B1.8 An FPDU that is intended f
a structure or of a portable, rel
surfaces or countertops of cluste

interconnected to subordinate enclosures up to the available.maximum
f the branch circuit overcurrent protective device and~permanently-
PA 70, Table 210.21(B)(2) for details.

pating may include receptacles with integral powerssupply with Class 2

nex also address separable interconnecting cords and separable power
ly with FPDUs for clustered seating and customizable in length and in
ster arrangements.

ling shall not serve as fixed wiring of a structure.

Or mounting on top of or(tojany flush work surface, countertop or table of
pcatable, or stationary  furnishing, including adjacent or behind work
d seating, is not cevered by this Annex. An FPDU intended for such a

purpose is covered by this Standafd.

B1.9 An outlet of an FPDU for clluster seating:shall not be used to power an FPDU that is mounted on top
of or to any flush work surface, countertop-of.table of a structure or of a portable, relocatable, or stationary

furnishing.

B1.10 A FPDU for clustered sedting with one or receptacle outlets and that employs an electromagnetic
interference filter is covered under this Annex.

B1.11

A FPDU for clustered seating with one or more receptacle outlets and that employs a surge

protective device (SPD) is covered under this Annex.

B2 Glossary
B2.1 For the purposes of this An

B2.2 CLUSTERED SEATING

nex, the following definitions apply.

— Stationary furnishings that provide seats in a mechanically-

interconnected arrangement to one another not reconfigurable by users and that are inseparable from one

another except by the use of tool

s. The seating is not affixed to the building structure. Clustered seating

does not provide facing work surfaces or countertops but may incorporate adjacent side or rear mounted

work surfaces.
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B2.3 POWER SUPPLY CORD -A length of flexible cord with an attachment plug at one end and
individual insulated conductors intended for termination within an FPDU enclosure. It may have additional
components such as an integral strain relief bushing or individual terminals.

B2.4 INTERCONNECTING CORD - A length of flexible cord terminated between two FPDU enclosures.

B2.5 PRIMARY FPDU ENCLOSURE - The FPDU enclosure intended for direct connection to the
branch circuit receptacle outlet and which contains the primary supplementary overcurrent protection
device and the non-detachable power supply cord. The primary FPDU enclosure may also be
interconnected to subordinate FPDU enclosures.

B2.6 SUBORDINATE FPDU ENCLOSURE — The FPDU enclosure(s) for connection to the primary
FPDU enclosure and not intendeg-fordirecttordcommectiomtothe branchreircoit teceptacte outtet——————

B2.7 PRIMARY SUPPLEMENTARY OVERCURRENT PROTECTION — Any replaceable or manually-
resettable type device such as g fuse or circuit breaker, intended to provide supplementary overcurrent
protection, to the power circuit pf the primary FPDU enclosure and to all interconnected subordinate
enclosures.

B2.8 SUBORDINATE SUPPLEMENTARY OVERCURRENT PROTECTION - Any replacéable or
manually-resettable type device|such as a fuse or circuit breaker, intended to provide supplementary
overcurrent protection, to the recgptacle outlet(s) contained within each individual FPDU/enclosure.

B3 General

B3.1 A FPDU for clustered seafing shall comply with requirements in UL 962A except as modified by the
requirements of Annex B.

B3.2 The NEMA configurations| of various attachment plug and receptacle combinations referenced in
this Annex are in accordance with NEMA WD6, and are included forease of reference.

B3.3 Receptacle outlets of a FADU for clustered seating shatl;comply with UL 498.

B3.4 Receptacle outlets of an FPDU for clustered seating that employ an electromagnetic interference
filter shall also comply with UL 1283.

B3.5 Receptacle outlets of an FPDU for clustered seating that employ a surge protective device shall
also comply with UL 1449, applicable to SPD Type 3.

B3.6 A FPDU for clustered seafing that employs an integral Class 2 lead and mating Class 2 separable
interface, or an integral power syipply with one or more Class 2 output connector(s), or receptacles with
integral power supplies with Clasg 2-eutput connectors shall also comply with Supplement SE of UL 498.

B4 Use

B4.1 The non-detachable power supply cord and interconnecting cords of an FPDU for clustered seating
shall be protected from pedestrian traffic. The non-detachable power supply cord and interconnecting
cords of an FPDU for cluster seating shall be located and positioned to prevent damage to the flexible
cord.

B4.2 The FPDU for clustered seating may be comprised of:

a) A single FPDU enclosure with one non-detachable power supply cord for direct cord-and-plug
connection to a permanently-installed branch circuit receptacle outlet, or

b) A primary FPDU enclosure with one non-detachable power supply cord for direct cord-and-plug
connection to a permanently-installed branch circuit receptacle outlet and one or more subordinate


https://ulnorm.com/api/?name=UL 962A 2023.pdf

74 UL 962A JULY 13, 2023

FPDU enclosures supplied by either separable or non-separable interconnecting cords of
maximum lengths as specified in this Annex. The interconnection(s) may be arranged as a series,
branch, star, or ring.

B4.3 The non-detachable power supply cord of a primary enclosure of a FPDU for clustered seating is
not intended to be connected to any extension cord, relocatable power tap or to any other device or
equipment, other than plugged-into a permanently installed branch circuit receptacle outlet.

B4.4 An FPDU for clustered seating is only intended to supply power to a travelers’ cord-and-plug-
connected portable utilization equipment.

B4.5 An FPDU for clustered seating shall only employ receptacle outlets of the NEMA 5-15R, 6-15R, 5-
20R, or 6-20R configurations. Cla i i i
lead(s) and/or output connector(s).

B4.6 Separable Interconnecting| cords of an FPDU for clustered seating shall employ only grounding-
type configurations other than NEMA 5-15P, 5-15R, 6-15P, 6-15R, 5-20P, 5-20R, 5-20RA, 6-20P, 6-20R) 6-
20RA, L5-15P, L5-15R, L6-15P, L§-15R, L5-20P, L5-20R, L6-20P, or L6-20R configurations.

B4.7 Separable Interconnecting|cords of an FPDU for clustered seating employing configurations shown
in UL 60320-1, are not permitted.

B4.8 The enclosure of an FPDY for clustered seating is intended to be permanghtly mounted to the
seating and shall require the use pf a tool for removal. The enclosure of FPDU for,_clustered seating shall
be positioned and located so they|are protected from pedestrian traffic.

B4.9 An FPDU for clustered segting is not intended to be placed directly(tpon the floor of a travelers’
waiting space.

B4.10 An FPDU for clustered sgating are intended for fixed mounting to relocatable clustered seating
solely in the orientation(s) and [location(s) on the furnishing *indicated in the FPDU manufacturer’s
installation instructions.

B4.11 An FPDU for clustered deating is not intended fof mounting on top of or flush with any work
surface, countertop or table of a $tructure or of a portable, relocatable, or stationary furnishing, including
adjacent or behind work surfaces pr countertops of Clustered seating.

CONSTRUCTION

B5 General

B5.1 The construction of a FPDU for clustered seating shall comply with all construction requirements in

UL 962A Sections 7 — 26 except as modified by the construction requirements of this Annex.

B5.2 A FPDU for clustered seating shall be provided with primary supplementary overcurrent protection
at the primary FPDU enclosure to protect the entire FPDU power circuit. A FPDU that has capability to
interconnect its primary FPDU enclosure to one or more subordinate FPDU enclosures may also be
provided with supplementary overcurrent protection to protect the receptacle(s) contained within the
primary FPDU enclosure.

B5.3 A FPDU for clustered seating that has capability to interconnect its primary FPDU enclosure to one
or more subordinate FPDU enclosures shall also be provided with supplementary overcurrent protection at
the each additional FPDU enclosure to protect the receptacle(s) contained in each subordinate FPDU
enclosure.

B5.4 Table B5.1 for FPDUs for clustered seating and associated non-detachable power-supply cord and
separable and non-separable interconnecting cords supersedes Table 13.1 in UL 962A.
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Table B5.1
Guide to Construction and Performance Requirements of Furniture Power Distribution for Clustered Seating
. Minimum rating
- Maximum L . .
FPDU current Minimum Power-supply primary ] Mlnlmup'! Maximum ) Minimum ) of detachab.le
ratin Power-supply cord plug ratin supplementa internal wiring receptacle interconnect interconnecting
(A)g cord Size p(Ag; 9 pgcp ab,c ry size outlet rating OCP %° cord size cord
(AWG) (AWG) (A) (AWG) connections
(A) (A) A)
15 14 15 15 14 15 12 14 15
20 12 20 20 12 20 16 12 20

@ Primary supplementary OCP shall not trip when the FPDU for clustered seating is operated at the FPDU-marked rated current.

® Maximum rating. A primary supplementary OCP rated less than the Maximum Primary Supplementary OCP rating and not less than

rating complies with the intent of this

requirement. See footnote (a) above.

¢ The primary supplementary OCP is no
during the Temperature Test at Tempera

prohibited from being bypassed when nuisance tripping occurs during the Temperature Test. If;
ure Test Load rating, then the Temperature Test needs to be repeated at FPDU rating to

rimary supplementary OCP is bypassed
the primary supplementary OCP does

not nuisance trip at this level. See footndte (a) above.
4 Subordinate supplementary OCP shall[not trip when the FPDU for clustered seating is operated at the receptacle-marked rated 53.7.

=

the subordinate supplementary OCP is

¢ The subordinate supplementary OCP i§ not prohibited from being bypassed when nuisance tripping occurs during the Temperature T I
rating to confirm that the subordinate

bypassed during the Temperature Test gt Temperature Test Load rating, then the Temperature Test needs to be repeated at
supplementary OCP does not nuisance frip at this level. See 53.7 and footnote (d) above.
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B6 Enclosure
B6.1 Nonmetallic

B6.1.1 A polymeric enclosure or the polymeric portion of an enclosure of a FPDU for clustered seating
shall comply with the flammability requirements in UL 746C, for stationary equipment, and shall not be
marked in accordance with 53.15.

B6.1.2 The enclosure shall comply with the strain relief, impact, crush and mold stress-relief test
requirements of Sections 36, 38, 39 and 42 respectively, of this standard.

B6.1.3 A decorative feature or mounting means of a FPDU for clustered seating that is constructed of

polymeric material and does not function as an enclosure of live parts shall comply with the flammability
requirements for an enclosure material as identified in UL 746C, for non-attended, non-intermittent duty
portable equipment.

Exception: Decorative parts are npt required to be made of a material classed 5VA, 5VB, V-0, V-1, V-2) or
HB, providing the part does not oqcupy a volume greater than 2 cubic centimeters (0.122 cubic inch);'does
not have any dimension greater than 3 cm (1.18 inch), and is located so it cannot propagate flame from
one area to another or bridge between a possible source of ignition and other ignitable parts.

B6.1.4 A polymeric enclosure pdrtion of a FPDU that houses solely an electrical part thatis supplied from
an isolated power supply of les$ than 42.4 volts AC or less than 60 volts DC shall comply with the
flammability requirements for an| enclosure material as identified in UL 746C, for. non-attended, non-
intermittent duty portable equipmgnt.

B6.2 Metallic

B6.2.1 A metal enclosure of a FPDU shall have a minimum thickness iy accordance with Table B6.1.

. . Table B6.1
Minimum Thicknesses of Enclosure Metal
At small, flat unreinforced surfaces and at At relatively | inf d flat
surfaces of a shape or size\to provide relatively argr?r unreinforced tla
Metal adequate mechanical strength suriaces
inch (mm) inch (mm)
Die-cast metal 3/64 (1.2) 5/64 (2.0)
Cast malleable iron 1/16 (1.6) 3/32 (2.4)
Other cast metal 3/32 (2.4) 1/8 (3.2)
Uncoated sheet steel 0/026 (0.66) 0.026 (0.66)
Galvanized sheet steel 0.029 (0.74) 0.029 (0.74)
Nonferrous sheet metal 0.036 (0.91) 0.036 (0.91)

B6.2.2 The enclosure shall comply with the strain relief, impact, and crush test requirements of Sections
36, 38 and 39 respectively, of this standard.

B7 Enclosure Accessibility and Accessibility of Live Parts

B7.1 The electrical parts of a FPDU for clustered seating shall be located or enclosed so that persons
are protected against inadvertent contact with uninsulated live parts.

Exception: Connectors and contacts supplied by an isolated secondary circuit meeting Class 2 or Limited
Power Source (LPS) power levels may be accessible to the user.
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B7.2 An opening in the enclosure of a FPDU for clustered seating shall not permit contact to be made
between the probe shown in Figure B7.1 to any live part contained within the enclosure or through the
receptacle outlet slots. Compliance is determined by the small test probe shown in Figure B7.1 and
Accessibility Tests, Section 44.

B7.3 The probe shall be applied to any depth in the enclosure opening permits and to each outlet slot
openings of the receptacle with a force of 8 ounces (2.2 N) in an attempt to contact live parts. The probe
shall be rotated or angled before, during, and after insertion through the opening to any position that is
required to examine the enclosure or receptacle outlet slot opening. The probe shall be applied in any
possible configuration; and, when necessary, manipulated in any orientation that may permit access to live
parts.

Figure B7.1
Small Test Probe

0.031%0.002 In. diameter
0.002 In. radius on corner

- 2.00£0.010 Irx -
SM390

MATERIAL: Tool Steel, Rockwell Hardness C58 to C60
inch 0.031 £0.002 2.00+£0.010
mm 0.787 £0.051 50.8 £0.25

B8 Mounting Means

B8.1 A FPDU for clustered seating shall be provided with a mounting means.

B8.2 The mounting means shall comply with Section 35, Mounting Hole Barrier Test, and Section B16,
Adequacy of Mounting Test.

B8.3 Adhesive alone shall not be used as the securing means to mount an FPDU enclosure for clustered
seating.

B8.4 A FPDU for clustered seating shall be mounted on or under seating, or on, under, or inside an
adjacent side or rear mounted work surface, and shall comply with the Spill Test, Section B17, when
mounted in all enclosure mounting orientations and location types specified in the manufacturer’s
installation instructions.
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B9 Power-Supply and Interconnecting Cords

B9.1 General

B9.1.1  The power-supply and interconnecting cords of FPDUs for clustered seating shall have a voltage
rating not less than the rated voltage of the FPDU and the minimum conductor size of the power-supply
cord and interconnecting cords shall be as indicated in Table B5.1.

B9.1.2 The power-supply and interconnecting cords of FPDUs for clustered seating shall be of the
grounding type and shall employ one of the following flexible cord Types: SJ, SJT, SJE, SJO, SJTO, SIEO
or equivalent. FPDUs for clustered seating shall not employ Type SPT-3 flexible cord.

B9.1.3 A FPDU for clustered s¢ating shall employ a non-detachable power-supply cord and either a
detachable or non-detachable int¢rconnecting cords. The minimum ampere rating of the attachment plug
of a detachable interconnecting ¢ord and interconnecting flanged outlet on an enclosure of a FPDU for,

clustered seating shall be as indi
a detachable interconnecting co
seating shall be as indicated in Ta|

B9.1.4 Using the longest linear
the farthest subordinate enclos
cumulative length of the power-s
surface of the farthest subordinatg
shall not exceed 50 ft (15.2 m).

B9.2 Power-supply cord

B9.2.1 The length of a non-de
measured from the outside surfa
attachment plug — shall not excee

B9.2.2 The attachment plug of
assembled-on to the flexible cord
20-amperes, 125- or 250-volts an
L5-20P, 6 20P, or L6-20P only.

B9.2.3 The attachment plug of
in UL 498 or UL 817. A molded-(
complying with either UL 817 or U
accordance with UL 962A, 53.19.

ted in Table B5.1. The minimum ampere rating of the cord connector.of
d and interconnecting inlet on an enclosure of a FPDU for clustered
ple B5.1.

bath of flexible cord from the non-detachable power-supplycord plug to
ire of the FPDU as identified by the manufacturer, the maximum
upply cord and interconnecting cords — as measured/from the outside
enclosure of the FPDU to the plane of the face of thé attachment plug —

tachable power-supply cord of a FRPU for clustered seating — as
e of the primary enclosure of the FRDU to the plane of the face of the
j 25 ft (7.6 m) nor be less than 1.5 f(0.46 m).

the non-detachable power-=supply cord shall be either molded-on or
. The attachment plug shall-be of a grounding-type, rated either 15- or
d of the NEMA WD6 configuration 5-15P, L5-15P, 6-15P, L6-15P, 5-20P,

e non-detachable power-supply cord shall comply with the requirements
n or assembled-on attachment plug may be of the hospital grade type
L 498 Supplement SC respectively, except the FPDU shall be marked in

B9.3 Interconnecting cords

B9.3.1
interconnecting cord.

The requirements of UL 962A, 13.1.8 do not apply. See B9.1.4 for the length of an

B9.4 Interconnection plugs and cord connectors

B9.4.1 The attachment plug and cord connector of a detachable interconnecting cord of a FPDU for
clustered seating shall be either molded-on or assembled-on to the flexible cord and comply with either UL
817 or, for an assembled-on attachment plug, UL 498.

B9.4.2 The attachment plug and cord connector of a detachable interconnecting cord of a FPDU for
clustered seating shall be of a grounding-type and of a configuration other than NEMA 5-15P, 5-15R, 6-
15P, 6-15R, 5-20P, 5-20R, 5-20RA, 6-20P, 6-20R, or 6-20RA, L5-15P, L5-15R, L6-15P, L6-15R, L5-20P,
L5-20R, L6-20P, or L6-20R. Configurations shown in UL 60320-1, are not permitted.


https://ulnorm.com/api/?name=UL 962A 2023.pdf

JULY 13, 2023 UL 962A 79

Exception: A non-standard attachment plug and connector configuration is not prohibited from being
employed in a detachable interconnecting cord of a FPDU for clustered seating, provided the attachment
plug and connector also complies with the requirements of B9.4.1 and B9.4.3.

B9.4.3 The attachment plug and cord connector of a detachable interconnecting cord of a FPDU for
clustered seating shall be rated not less than the attachment plug of the non-detachable power-supply

cord and be capable of current rupture under its full rated load rating.

B9.5

B9.5.1
clustered seating.

Interconnection inlet and outlet

The interconnecting inlet and outlet shall be permanently attached to the enclosure of a FPDU for

B9.5.2 The interconnecting inle

B9.5.3 The interconnecting inle
supply cord and be capable of cu

B9.5.4 The interconnecting inle
than NEMA 5-15P, 5-15R, 6-15H
15R, L6-15P, L6-15R, L5-20P, L]
permitted.

Exception: A non-standard interc

and outlet shall comply with UL 498.

and outlet shall not be rated less than the attachment plug of the power-
rrent rupture under its full rated load rating.

t and outlet shall be of the grounding-type and of a configuration other
., 6-15R, 5-20P, 5-20R, 5-20RA, 6-20P, 6-20R, or 6-20RA,"\L5-15P, L5-
-20R, L6-20P, or L6-20R. Configurations shown in UL 60320-1, are not

bnnecting inlet and outlet configuration is not prohibited from being used,

provided the outlet and inlet complies with the requirements of B9.5.2, B9.5.3 and'B9.5.5.

B9.5.5 The interconnecting inlg
unintentional separation. Complig

B9.6 Bushings

B9.6.1 At a point where a flex
bushing or the equivalent that sh
against which the cord may bea
heat- and moisture-resistant pr
acceptable for the particular appli

B10 Supplementary Overcurr

B10.1 General

t and outlet shall employ a latch, locking.collar or the alike to prevent
nce is checked by Section B18, Latching Test.

ble cord passes through.ansopening in an enclosure there shall be a
all be secured in place(and shall have a smooth, well-rounded surface
. If the enclosure is metal, an insulating bushing shall be provided. The
pperties of the bushing material shall be such that the bushing is
cation.

bnt Protection

B10.1.1 A FPDU for clustered s

ementary ProtectionSection16-

nn
rettt P

B10.2 Primary supplementary overcurrent protection

B10.2.1 The primary enclosure

of the FPDU for clustered seating shall be provided with supplementary

overcurrent protection to a maximum rating indicated in Table B5.1. The primary supplementary
overcurrent protection shall provide protection to the power circuit of the primary enclosure of the FPDU
for clustered seating and to the power circuit of all interconnected subordinate enclosures.

B10.2.2 The supplementary protection device of the primary enclosure of the FPDU for clustered seating
shall not open during the Temperature Test, Section B14.

Exception: The OCP is not prohibited from being bypassed when nuisance tripping occurs during the
Temperature Test. If the OCP is bypassed during the Temperature Test at Temperature Test Load rating,
then the Temperature Test needs to be repeated at FPDU rating to confirm that the OCP does not
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nuisance trip at this level. OCP shall not trip when the FPDU is operated at the FPDU-marked rated
current.

B10.3 Subordinate supplementary overcurrent protection

B10.3.1 The subordinate enclosures of the FPDU for clustered seating shall be provided with
subordinate supplementary overcurrent protection to a maximum rating indicated in Table B5.1.

B10.3.2 The subordinate enclosures of the FPDU for clustered seating shall provide supplementary
overcurrent protection to the receptacle outlets. The supplementary overcurrent protective device shall not
exceed the ampere rating of the attachment plug of the power-supply cord or the receptacle outlets,
whichever is less.

B10.3.3 The electrical rating of ]he supplementary overcurrent protective device shall be marked on the

enclosure. See UL 962A, 53.7 for

B10.3.4 The subordinate suppls
clustered seating shall not open
FPDU for clustered seating is of
962A, 53.7.

B11 Internal Wiring
B11.1 Internal Wiring shall comp

B11.2 The minimum conductor
indicated in Table B5.1. The inte
other conditions of use.

B12 Receptacles for Connecti

B12.1 All receptacle outlets emg
requirements contained in UL 498

B12.2 All receptacle outlets em
type and shall comply with the tan

details.

bmentary protection device of the primary enclosure of the FPDU |for
during the Temperature Test, Section B14, when that enclosure of the
erated at the subordinate OCP rating marked in accordance with UL

ly with UL 83; UL 44; UL 758; or UL 62.

Size of the internal wiring of a FPDU for clustered seating shall be as
nal wiring of a FPDU shall be rated for<the voltage, temperature, and

bn to Utilization Equipment

loyed in a FPDU for clusteréd'seating shall comply with flush receptacle

ployed in a FPDU-for clustered seating shall be of the tamper-resistant
per resistant receptacle requirements contained in UL 498.

B12.3 The receptacle outlets e
rated either 15- or 20-amperes, 1
20R, 5-20RA, 6-20R, or 6-20RA o

ployed ima-FPDU for clustered seating shall be of a grounding-type,
5- or 250-volts, and of the NEMA WD6 configurations 5-15R, 6-15R, 5-

ly.

B12.4 The receptacle outlets she
or 250 V. The receptacle outlet(s) shall have a voItage and current ratlng equal to that of the attachment
plug on the power-supply cord. All of the receptacle outlets of a FPDU for clustered seating, both on the
primary enclosure and on any subordinate enclosure, shall have the same current and voltage rating.

Exception: A 15 A receptacle is not prohibited from being used with a FPDU with a 20 A attachment plug,
provided that all of the receptacle outlets of a FPDU for clustered seating are so rated.

B12.5 The grounding contact of the receptacle outlet shall comply with the requirements of the
Grounding Contact Test in UL 498 applicable to flush receptacles having a 5-15R, 5-20R, 5-20RA, 6-15R,
6 20R, or 6-20RA configuration.

B12.6 Receptacle outlets of a FPDU may employ hospital grade receptacles complying with UL 498,
Supplement SC but the FPDU shall be marked in accordance with UL 962A, 53.19.
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B12.7 The receptacle outlets, shall comply with the Spill Test, Section B17, when mounted in all
enclosure mounting orientations and location types specified in the manufacturer’s installation instructions.

Exception: When the FPDU for clustered seating is provided with a portable GFCI Class A that complies
with UL 943 and the GFCI is located at the attachment plug or within 12 in (305 mm) of the attachment
plug, compliance with the spill test is not required.

B12.8 The primary enclosure and any subordinate enclosures of a FPDU for clustered seating may each

be provided with maximum of six receptacle outlets.

PERFORMANCE

B13 General

B13.1 A FPDU for clustered {
Sections 27 — 51, except as modi

B14 Temperature Test

B14.1

B14.2 A supplementary overcu
test specified in B14.4 or B14.5.
the supplementary overcurrent p
repeated at FPDU rating to confi
this level. Supplementary overcu
FPDU-marked rated current.

B14.3 The temperature of a FP|
not adversely affect any materialg

B14.4 For a FPDU for clusterg

eating shall comply with the performance requirements in UL 962A;
fied by this Annex.

A FPDU for clustered s¢ating shall be subjected to the temperature test described-in B14.2 —
B14.5 and UL 962A, 29.6 — 29.14.

rent protective device shall not open the circuit during the temperature
f the supplementary overcurrent protective devieces open during the test,
rotective devices shall be bypassed and the ‘Temperature Test shall be
fm that the supplementary overcurrent protective device does not trip at
rrent protective devices shall not trip when the FPDU is operated at the

DU for clustered seating, tested under the conditions of Table B5.1 shall
employed, or exceed the temperatures indicated in Table 29.1.

d seating shall be loadéd,to the FPDU’s rated current specified in the

Table B5.1 by connecting a resistive load by means of a solid-blade attachment plug to the last receptacle

outlet of the FPDU enclosure fa
attains higher temperatures as de

B14.5 For a FPDU for clustere
each FPDU enclosure shall be |

thest from the FPBU power-supply cord and any other receptacle that
termined by their,proximity to heat-producing components.

 seating providing Subordinate Supplementary Overcurrent Protection,
paded to-its receptacles’ current rating marked in accordance with 53.7

until the FPDU is loaded to the H
by connecting resistive loads by

PDUs\full rated current specified in the Table B5.1. Loading is achieved
eansof solid-blade attachment plugs to the last receptacle of the FPDU

enclosure farthest from the FPDU\power-supply cord and receptacle of any other FPDU enclosure that

attains higher temperatures as determined by their proximity o heat-producing components.

B15 Fault Current Test
B15.1 General

B15.1.1 When required by UL

962A, 22.3, three samples of previously untested FPDUs are to be

subjected to the Fault Current Test as described in UL 962A, 33.1.2, 33.1.3, and 33.2.1. The FPDU shall
comply with the requirements in UL 962A, 33.1.3. Each FPDU shall be tested once.
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B16 Adequacy of Mounting Test
B16.1 Static mechanical load test

B16.1.1 To determine compliance with UL 962A, 40.2 and 40.3, a sample of the FPDU for clustered
seating is to be mounted in the most severe mounting configuration and orientation on any secure surface
in each of the mounting configurations and orientations specified in accordance with manufacturer’s
installation instructions.

B16.2 Abrupt pull test
B16.2.1 The FPDU enclosure shall not crack, break, or shatter when tested as described in B16.2.2 —

B16.2.5. Damage to any FPDU en]closure cover that is self-closing or tends to close itself and is to exclude
liquid spillage ingress is not considlered in this examination.

B16.2.2 Where primary and supordinate enclosures of a FPDU for clustered seating differ in design
form, the enclosures shall be testgd by separate samples.

B16.2.3 Six previously untested FPDU enclosures shall be tested. The receptacle outlet\ shall be
replaced in the FPDU enclosure Ry a steel plate capable of retaining the test plug shown in Figure B16.1.
The test plug shall be securely aftached using the collar and set screws as shown in thecinset detail of
Figure B16.1. The FPDU enclosyre shall be mounted in accordance with the manufacturer’s installation
instructions to a secure surface pgsitioned so that the cord and/or plug are pointing downward at an angle
of 45° to the vertical as shown in Higure B16.1.
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Figure B16.1

Abrupt Pull Test Apparatus
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B16.2.4 The strike-plate/weight assembly shall be suspended from the cord, using a clamping
mechanism similar to that depicted in Figure B16.2. A FPDU enclosure cover that is self-closing or tends
to close itself is to be allowed to fall to its natural resting position. The distance, measured along the cord,
from the center of the gripping area of the clamping mechanism to the point where the flexible cord exits
the plug shall be approximately 0.2 m (8 in). The distance between the point of the striker-plate assembly's
connection to the flexible cord (center of gripping area) to the bottom of the striker plate shall be not more
than 0.8 m (32 in). The combined weight of the striker-plate assembly and holding clamp, exclusive of the
1.1 kg (2-1/2 Ib) drop weight, shall be 907 +85 g (2 Ib £3 0z).

Figure B16.2

Clamping Mechanism
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B16.2.5 The representative asgemblies-being tested shall be subjected to an impact by raising and
releasing a 1.1-kg (2-1/2-Ib) weight, allowing it to fall freely for a distance of 0.25 m (10 in) to impact the
strike plate. This procedure shall he.repeated until:

a) The FPDU enclosure breaks away from the mounting surface,

b) Breakage of the FPDU enclosure or any other damage that could increase the risk of fire or
electric shock, or

¢) 25 impacts are completed.
B17 Spill Test

B17.1 A FPDU for clustered seating shall be subjected to the test described in this section and, after the
testing, shall be subjected to the Dielectric Voltage-Withstand Test, UL 962A, Section 30.

Exception: When the FPDU for clustered seating is provided with a portable GFCI Class A that complies
with UL 943 and the GFCI is located at the attachment plug or within 12 in (305 mm) of the attachment
plug, compliance with the spill test is not required.
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B17.2 Class 2 output connectors of receptacles with integral power supplies with Class 2 output
connector(s) shall be blocked from liquid ingress during this test. Openings to the FPDU enclosure interior
portion containing solely Class 2 load circuits shall be blocked from liquid ingress during this test. There
shall be no additional blockage of openings to FPDU enclosure interior portions that contain any circuit(s)
providing power to Class 2 power supplies.

B17.3 The FPDU for clustered seating shall be mounted as instructed by the manufacturer. Any cover is
to be opened to the position that allows the greatest egress of liquid. A cover that is self-closing or tends to
close itself is to be allowed to fall to its natural resting position. If more than one receptacle is enclosed by
such a self-closing cover, then a single power-supply cord is to be mated with one of the receptacles and
the cord is to exit through the wiring channel from behind the cover as instructed.

B17.4 A 3-in (76 2- mm) d|amet

made to direct the spill toward the area of the assembly that allows thé
greatest ingress of liquid. The Diglectric Voltage-Withstand Test, UL 962A, Section 30 is to be conducted-1
min after the container is tipped ojver.

B18 Latching Test

B18.1 The latch mechanism of jan interconnection plug and outlet or an interconnection ‘cord connector
and inlet shall not open or experience breakage of either the enclosure or latehing means when
interconnection is subjected to the¢ Latching Test specified in B18.2 and B18.3.

B18.2 Three mated pairs of an |nterconnection plug and outlet or an interconnéction cord connector and
inlet are to be tested. The latchirjg mechanism shall be operated to latch theésmated halves together. The

toge.ther in place. A static pull of 30 Ibf (133 N) is to be applied to the interconnection plug or
interconnection cord connector fgr 1 minute in a direction perpendicular to the plane of the mated half.

B18.4 Each device is then to bg subjected to a 50 —60.Hz essentially sinusoidal potential equal to twice
the rated voltage plus 1000 V applied between live parts of opposite polarity and between live parts and
grounding or dead metal parts. |An insulated bedy is to be wrapped in foil. The test voltage is to be
increased at a uniform rate and|as rapidly as_is-consistent with its value being correctly indicated by a
voltmeter, and maintained at the fest potentiakfor 1 minute.

MARKINGS

B19 Details

B19.1 In addition to the markings describe in UL 962A, Section 53, a FPDU for clustered seating shall be
marked with the word "CAUTION:" and the following or equivalent: "To Reduce the Risk of Electric Shock
or Fire — Use Only with Same manufacturers’ FPDU for Clustered Seating Modules Only".

B19.2 The word CAUTION shall be a minimum of 9/64 in (3.6 mm) high and the remaining words shall
be a minimum of 1/16 in (1.6 mm) high.

INSTRUCTIONS
B20 Details

B20.1 The instructions of a FPDU for clustered seating shall comply with instructions requirements in UL
962A Section 54 except as modified by the instructions requirements of B20.2 and B20.3.
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B20.2 The instructions of a FPDU for clustered seating shall include instructions on the outer surface of
the smallest unit package or on a stuffer sheet or tag (or its equivalent) for intended FPDU enclosure
mounting orientation(s) and mounting location(s) on the clustered seating.

B20.3 The instructions of a FPDU for clustered seating shall include instructions on the outer surface of
the smallest unit package or on a stuffer sheet or tag (or its equivalent) that the power supply cord and
interconnecting cords shall be protected from pedestrian traffic and that the FPDU enclosures and
interconnecting cords shall not to located on floor surfaces.

B20.4 The instructions of a FPDU for clustered seating shall include instructions on the outer surface of
the smallest unit package or on a stuffer sheet or tag (or its equivalent) as to the subordinate
interconnection arrangement.

B20.5 The instructions of a FPPU for clustered seating shall include instructions to not place FPDU
directly on the floor of a travelers’ yvaiting space.
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