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INTRODUCTION
1 Scope

1.1 These requirements cover insect-electrocution equipment of the household and commercial types
with an input rating of 250 V or less and are intended for use in ordinary locations in accordance with the
National Electrical Code.

1.2 These requirements cover products that employ electrocution as the primary means of exterminating
insects.

vjeiviinvinnivin a CHE 1 o0S€e—0 at SOTatig VIO€ aiTSTOTME O Jting inSECtS_
without such isolation may be investigated in accordance with these requjrements and

d and modified by other appropriate requirements.

Construction
supplemente

1.4 These fequirements do not cover insect exterminators of the type that utilize chemicals| ultrasonic or
mechanical tfapping devices.

1.5 Deleted
2 Units of Measurement

2.1 Values |stated without parentheses are the requirement.*Values in parentheses are gxplanatory or
approximate linformation.

2.2 Unless|indicated otherwise all voltage and current values mentioned in this standard afe root-mean-
square (rms)

3 Referendes

3.1 Any unglated reference to a code or standard appearing in the requirements of this standard shall be
interpreted ag referring to the latest edition of that code or standard.

4 Glossary
4.1 For the|purpose 6f'this standard the following definitions apply.

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

4.3 APPLIANCE INLET (Motor Attachment Plug) — A male contact device mounted on an end product
appliance to provide an integral blade configuration for the connection of an appliance coupler or cord
connector.

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

4.5 COMMERCIAL EQUIPMENT — Equipment intended to be used on commercial, industrial or
institutional premises, such as restaurants, motels, schools, public and commercial campsites, public
swimming pools and beaches, golf courses, food processing plants, canneries, beverage bottling plants,
farms and similar sites.


https://ulnorm.com/api/?name=UL 1559 2022.pdf

UL 1559 SEPTEMBER 22, 2022

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

4.7 CONTROL, AUTOMATIC ACTION — A control in which at least one aspect is non-manual.
4.8 CONTROL, AUXILIARY — A device or assembly of devices that provides a functional utility, is not

relied upon as an operational or protective control, and therefore is not relied upon for safety. For example,
an efficiency control not relied upon to reduce the risk of electric shock, fire, or injury to persons during

normal or abnormal operation of the end product is considered an auxiliary control.

4.9 CONTR

410 CONT
regulates the
thermal cutoy
operating con

411 CONT
reduce the ri

abnormal opg¢ration of the appliance. For example, a thermalscutout/limiter, or any other

relied upon fq
also referred

Note: During thg
conditions of the

412 CONT
deviation and
or operating s

413 CONT
deviation and
or operating

414 CORD
an outlet to m
an equipmen

OL, MANUAL — A device that requires direct human interaction to activate or.fes

ROL, OPERATING — A device or assembly of devices, the operationl.of wh
end product during normal operation. For example, a thermostat;~the failur
t/limiter or another layer of protection would mitigate the potential’hazard, is c
trol. Operating controls are also referred to as “regulating controls”.

ROL, PROTECTIVE — A device or assembly of devices, thie operation of which i
sk of electric shock, fire or injury to persons during{normal and reasonabl

r normal and abnormal conditions, is considered:a protective control. Protectivg
o as “limiting controls” and “safety controls”.

evaluation of the protective control/circuit, the protective functions are verified under normal
control.

ROL, TYPE 1 ACTION — The actuation of an automatic control for which the m
the drift (tolerance before and after certain conditions) of its operating value, of
equence has not been declared and tested under this Standard.

ROL, TYPE 2 ACTION - The actuation of an automatic control for which the
the drift (tolerance.before and after certain conditions) of its operating value, of
equence have peen declared and tested under this Standard.

CONNECFOR — A female contact device wired on flexible cord for use as an e
ake a-detachable electrical connection to an attachment plug or, as an appliang
inlet.

t the control.

ich starts or
b of which a
bnsidered an

s intended to
y anticipated
control/circuit
controls are

and single-fault

anufacturing
erating time,

anufacturing
erating time,

tension from
e coupler, to

4.15 ELECT

and current necessary for electrocuting insects.

4.15.1
support or wh

ile secured in a specific location.

'RODE TRANSFORMER - A transformer whose primary function is to supply the voltage

FIXED APPLIANCE — Appliance that is intended to be used while fastened to or hung from a

416 HOUSEHOLD EQUIPMENT - Equipment intended for use in or around a residence. Portable cord-
connected insect-electrocution equipment intended for personal use during camping or similar activities is
also considered household equipment.

417

subject to dampness or wetness and not exposed to weather.

INDOOR-USE EQUIPMENT — Equipment intended for use in a sheltered area that is not normally
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418 OUTDOOR-USE EQUIPMENT — Equipment intended for use in locations exposed to weather
including partially protected locations under canopies, roofed open porches, barns and similar locations
that may be damp or wet.

4.18.1

appliance, other than a FIXED APPLIANCE, having a mass less than 18 kg.

PORTABLE EQUIPMENT — Appliance that is intended to be moved while in operation or an

4.19 PRIMARY CIRCUIT — A circuit that is conductively connected to the branch circuit supply source.

4.20 SECONDARY CIRCUIT — A circuit that is conductively connected to a secondary winding of an
isolating transformer.

4.21 STATI

CONSTRUC|
5 General

51 Acomp
a) Co
b) Be
c) Be
d) Ad
e) No

Note: Specific G
intended for usq
under those sp¢

Exception N
specific com

a) In
prodd

b) Is 3

[ONARY APPLIANCE - Fixed appliance or an appliance which is not a portable 3
TION
onent of a product covered by this Standard shall:

mply with the requirements for that component as indicated in Sections 6 — 23;
used in accordance with its rating(s) established:for'the intended conditions of u

used within its established use limitations orceonditions of acceptability;

ppliance.

Hitionally comply with the applicable requirements of this end product standard; and

| contain mercury, with the exception of fluorescent tubes.

pmponents are incomplete in construction features or restricted in performance capabilities. Such
only under limited conditions,.sueh“as certain temperatures not exceeding specified limits, and s
cific conditions.

D. 1: A component of a product covered by this standard is not required to (
bonent requirerefit that:

olves a f€ature or characteristic not required in the application of the com
ct, or

uperseded by a requirement in this standard, or

components are
hall be used only

omply with a

bonent in the

c) Is separately investigated when forming part of another component, provided the component is

used

within its established ratings and limitations.

Exception No. 2: A component complying with a UL component standard other than those cited in

Sections 6 —

23 is acceptable if:

a) The component also complies with the applicable component standard of Sections 6 — 23; or

b) The component standard:

1) Is compatible with the ampacity and overcurrent protection requirements NFPA 70,

where appropriate;

2) Considers long-term thermal properties of polymeric insulating materials in accordance
with the Standard for Polymeric Materials — Long Term Property Evaluations, UL 746B, and
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3) Any use limitations of the other component standard is identified and appropriately
accommodated in the end use application. For example, a component used in a household
application, but intended for industrial use and complying with the relevant component
standard may assume user expertise not common in household applications.

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

Exception: Where these other functions are not required for the application and not identified as part of

markings, in

ructions, or packaging for the appliance, the additional component standard(s)

need not be

applied.

5.3 A comp
component s
personal injur
comply with §

54 Wih re
performance
anticipates nq

6 Attachmg

6.1 Attachm

appliance (flatiron) plugs, shall comply with the Standard for Attachment Plugs and Recepta

See 6.9.

Exception: A
covered unde

6.2 Quick-c
conductors, h
in), intended
appliance, sh

Exception: O
insertion-with

bnent not anticipated by the requirements of this standard, not specifically co
fandards of Sections 6 — 23, and that involves a potential risk of-glectric s
y, shall be additionally investigated in accordance with the applicable UL standz
.1 (b) — (d).

gard to a component being additionally investigated;\‘reference to cong
requirements in another UL end product standard<is appropriate where t
rmal and abnormal use conditions consistent with the application of UL 1559.

nt Plugs, Receptacles, Connectors, and Terminals

ent plugs, receptacles, appliance couplers, appliance inlets (motor attachmen

tachment plugs and appliahée couplers integral to cord sets or power supf
r the requirements of UL .817-and need not comply with UL 498.

bnnect terminals, both. connectors and tabs, for use with one or two 22 — 10
aving nominal widths of 2.8, 3.2, 4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.2€
for internal wiring’ connections in appliances, or for the field termination of cond
Bl comply with'the Standard for Electrical Quick-Connect Terminals, UL 310.

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

vered by the
hock, fire, or
rd, and shall

truction and

hat standard

t plugs), and

Cles, UL 498.

ly cords are

AWG copper
5, and 0.250
uctors to the

imp pull out,
310.

6.3 Single and multipole connectors for use in data, signal, control and power applications within and
between electrical equipment, and that are intended for factory assembly to copper or copper alloy
conductors, or for factory assembly to printed wiring boards, shall comply with the Standard for
Component Connectors for Data, Signal, Control and Power Applications, UL 1977. See 6.9.

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

6.6 Multi-pole splicing wire connectors that are intended to facilitate the connection of hard-wired
utilization equipment to the branch-circuit conductors of buildings shall comply with the Standard for
Insulated Multi-Pole Splicing Wire Connectors, UL 2459. See 6.9.
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6.7 Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad aluminum
conductors, shall comply with the Standard for Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors, UL 486E.

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

6.9 Female devices (such as receptacles, appliance couplers, and connectors) that are intended, or that
may be used, to interrupt current in the end product, shall be suitably rated for current interruption of the
specific type of load, when evaluated with its mating plug or connector. For example, an appliance coupler
that can be used to interrupt the current of a motor load shall have a suitable horsepower rating when
tested with its mating plug

7 Boxes and Raceways
7.1 Electrical boxes and the associated bushings and fittings, and raceways,<of-the types specified in
Chapter 3 off NFPA 70 and that comply with the relevant UL standard (suchnds’ UL 514A, [UL 514C, UL
514D) and Sgction 5, are considered to fulfill the requirements of this Standard.

8 Filters

8.1 Electronagnetic interference filters with integral enclosgrés shall comply with the [Standard for
Electromagngtic Interference Filters, UL 1283.

9 Controls
9.1 General

9.1.1 Auxilipry controls shall be evaluatéd” using the applicable requirements of this{end product
Standard and the parameters in Section 44.

9.1.2 Operating (regulating) controls shall be evaluated using the applicable comporjent standard
requirementg specified in 9.2 =94, and if applicable, the parameters in Section 44, unlg¢ss otherwise
specified in this end product,standard.

9.1.3 Operating controls that rely upon software for the normal operation of the end product where
deviation or drift of the)control may result in a hazard, such as a speed control unexpectedly changing its
output, shall pomply-with the:

Standard for Software in Programmable Components, UL 1998; or

UL 991; and

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

9.1.4 Protective (limiting) controls shall be evaluated using the applicable component standard
requirements specified in 9.2 — 9.4, and if applicable, the parameters in Section 44, unless otherwise
specified in this end product Standard.

9.1.5 Solid-state protective controls that do not rely upon software as a protective component shall
comply with the:

a) Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991; or
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b) Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1, except
Clause 11.12(h) (Controls using software).

9.1.6 Protective controls that rely upon software as a protective component shall comply with the:

a) Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991; and
Standard for Software in Programmable Components, UL 1998; or

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

9.1.7 An electronic, non-protective control that is simple in design need only be subjected to the
applicable requirements of this end-product standard. A control that does not include an integrated circuit

Or microproce
considered si

9.2 Electro

9.2.1
a) Sta
b) Sta

c) Sta
9.3 Temper

9.3.1 Atem
a) Sta
b) Sta
c) Sta

d) Sta
Stand

ssor, but does consist of a discrete switching device, capacitors, transistors, an
mple in design. See Abnormal Operation Test, Section 53.

mechanical and electronic controls

A confrol, other than as specified in 9.2 — 9.4, shall comply with the:

hdard for Solid-State Controls for Appliances, UL 244A; or
ndard for Temperature-Indicating and -Regulating Equipment, UL 873; or

ndard for Automatic Electrical Controls — Part 1: General Requirements, UL 6071
ature controls

berature control shall comply with the;

hdard for Solid-State Controls for’/Appliances, UL 244A;

hdard for Temperature-Indicating and -Regulating Equipment, UL 873;
ndard for Industrial Control Equipment, UL 508; or

hdard for Automatic'Electrical Controls — Part 1: General Requirements, UL 607
brd for Automatic Electrical Controls — Part 2-9: Particular Requirements for

Sensi

g Controls,"tL 60730-2-9.

9.3.2 A temperature sensing positive temperature coefficient (PTC) or negative temperatu

(NTC) thermistor,\that performs the same function as an operating or protective control shal
the Standard ffor Thnrmic’rnr-T\J/pn Devices, UL 1434

J resistors, is

0-1.

B0-1; and the
Temperature

re coefficient
comply with

9.3.3 A thermal cutoff shall comply with the Standard for Thermal-Links - Requirements and Application
Guide, UL 60691.

9.4 Timerc

9.41

ontrols

A timer control shall comply with the:

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

b) Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1; and the
Standard for Automatic Electrical Controls for Household and Similar Use; Part 2: Particular
Requirements for Timers and Time Switches, UL 60730-2-7.
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10 Cords, Cables, and Internal Wiring

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

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

10.3 Internal wiring composed of insulated conductors shall comply with the Standard for Appliance
Wiring Material, UL 758.

Exception Np. 1: Insulated conductors need not comply with UL 758 if they comply, with one of the
following:

a) Stgndard for Thermoset-Insulated Wires and Cables, UL 44;
b) Standard for Thermoplastic-Insulated Wires and Cables, UL 83;
¢) Stgndard for Fixture Wire, UL 66; or

d) thd appropriate UL standard(s) for other insulated conductor types specified in Chapter 3 (Wiring
Metheds and Materials) of NFPA 70.

Exception Ng. 2: Insulated conductors for specialty applications (e.g. data processing or communications)
and located 1n a low-voltage circuit not involving the risk-6f fire or personal injury need not comply with UL
758.

11 Film-Cdated Wire (Magnet Wire)

11.1 The cpmponent requirements forfilm coated wire and Class 105 (A) insulation sygtems are not
specified.

11.2 Film doated wire in intimate combination with one or more insulators, and incorporated in an
insulation syptem rated Class-120 (E) or higher, shall comply with the magnet wire requiréments in the
Standard for|Systems of Insutating Materials — General, UL 1446.
12 Gaskets$ and Seals

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

13 Ground-Fault, Arc-Fault, and Leakage Current Detectors / Interrupters

13.1  Ground-fault circuit-interrupters (GFCI) for protection against electrical shock shall comply with the
Standard for Ground-Fault Circuit-Interrupters, UL 943. The following statement, or equivalent, shall be
included as a marking near the GFCI, or as an instruction in the manual: “ Press the TEST button (then
RESET button) every month to assure proper operation.”

13.2 Appliance-leakage-current interrupters (ALCI) for protection against electrical shock shall comply
with the Standard for Appliance-Leakage-Current Interrupters, UL 943B.

Note: An ALCI is not considered an acceptable substitute for a GFCIl when NFPA 70 requires a GFCI.
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13.3 Equipment ground-fault protective devices shall comply with the Standard for Ground-Fault Sensing
and Relaying Equipment, UL 1053, and the applicable requirements of the Standard for Ground-Fault
Circuit-Interrupters, UL 943.

13.4 Arc-fault circuit-interrupters (AFCI) shall comply with the Standard for Arc-Fault Circuit-Interrupters,

UL 1699.

13.5 Leakage-current detector-interrupters (LCDI) and any shielded cord between the LCDI and
appliance shall comply with the Standard for Arc-Fault Circuit-Interrupters, UL 1699.

14 Light Sources and Associated Components

14.1 Lamph

Exception: L
standard are

14.2 Lightin
a) Sta

b) Sta

Exception NQ.

standard are
Exception No

14.3 Light 6

Exception NQq.

luminaire star

Exception N];.)

indicating pu
this end prod

14.4 Fluore

olders and indicating lamps shall comply with the Standard for Lampholders;,UL

bmpholders forming part of a luminaire that complies with an appropfiate
considered to fulfill this requirement.

h ballasts shall comply with the:
hdard for Fluorescent-Lamp Ballasts, UL 935; or

ndard for High-Intensity Discharge Lamp Ballasts, U1029.

1: Ballasts forming part of a luminaire that.complies with an appropriate
considered to fulfill this requirement.

2: Ballasts for other light sources shallcomply with the appropriate UL standar

1: LED light sources“forming part of a luminaire that complies with an ap
dard are consideredto fulfill this requirement.

2: Indiviqual/LED light sources mounted on printed wiring boards and
oses need:not comply with UL 8750, but shall comply with the applicable req
ict standard.

scentdampholders and starter holders for fluorescent shall comply with the

496.

UL luminaire

UL luminaire

0(s).

mitting diode (LED) light soureés shall comply with the Standard for Light Emitting Diode
(LED) Equipnpent For Use In Lighting Produiets, UL 8750.

propriate UL

intended for
uirements of

Standard for

Fluorescent

amp Q’rnrfnrc, UL 542

15 Marking

151

and Labeling Systems

specified environmental conditions.

16 Overcurrent Protection

16.1

A marking and labeling system shall comply with UL 969(Marking and Labeling Systems) under the

Fuses shall comply with the Standard for Low-Voltage Fuses — Part 1: General Requirements, UL

248-1; and the applicable UL 248 Part 2 (e.g. UL 248-5). Defined use fuses that comply with UL 248-1 and
another appropriate UL standard for the fuse are considered to fulfill this requirement.
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16.2 Fuseholders shall comply with the Standard for Fuseholders — Part 1: General Requirements, UL
4248-1, and the applicable Part 2 (e.g. UL 4248-9).

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

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

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

16.5 Suppl
Electrical Eq

16.6 Fusing
Resistors for

17 Polymeric Materials and Enclosures

17.1 Unles
and enclosu
Use in Electr|

17.2 Metall
the Standar
requirement
the metallize
externally.

18 Power §

18.1 AClag

a) St3

bmentary protectors shall comply with the Standard for Supplementary Protect
lipment, UL 1077.

) resistors shall comply with the Standard for Fusing Resistors,and” Tempe
Radio- and Television-Type Appliances, UL 1412.

5 otherwise specified in this end product standard,«polymeric electrical insula
es shall comply with the applicable requirements<of the Standard for Polymer|
cal Equipment Evaluations, UL 746C.

zed or painted polymeric parts or enclosures-shall comply with the applicable re
j for Polymeric Materials — Use in_Electrical Equipment Evaluations, UL
s not applicable to exterior surfacescof polymeric enclosure materials or parts
d coating or paint does not offerta continuous path for an internal flame

bupplies

s 2 power supply shall comply with one of the following:

ndard for Class-2 Power Units, UL 1310; or

b) St

60950-1, with-an output marked "Class 2", or that complies with the limited power
requifements and is marked "LPS".

ndard fordnformation Technology Equipment — Safety — Part 1: General Requ

brs for Use in

ature-Limited

ing materials
¢ Materials —

guirements of

746C. This
provided that
to propagate

irements, UL
source (LPS)

18.2 Anon-

Class 2 power supply shall comply with one of the following:

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

b) Standard for Information Technology Equipment — Safety — Part 1: General Requirements, UL
60950-1.

19 Printed-Wiring Boards

19.1

Boards, UL 796.

Printed-wiring boards, including the coatings, shall comply with the Standard for Printed-Wiring
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20 Semiconductors and Small Electronic Components

20.1 A power switching semiconductor device that is relied upon to provide isolation to ground shall
comply with the Standard for Electrically Isolated Semiconductor Devices, UL 1557. The dielectric voltage
withstand tests required by UL 1557 shall be conducted applying the criteria of Section 51, of this end
product Standard.

20.2 An optical isolator that is relied upon to provide isolation between primary and secondary circuits or
between other circuits as required by this end product Standard shall comply with the Standard for Optical
Isolators, UL 1577. The dielectric voltage withstand tests required by UL 1577 shall be conducted applying
the criteria of Section 51, of this end product Standard.

hll electronic
ated circuits,

20.3 Excep{ as specified in 20.4, component requirements are not specified for $m
components ¢n printed-wiring boards, including diodes, transistors, resistors, inductors (integ
and capacitors not directly connected to the supply source.

20.4 Where

1559, Sectior
this end prod

!

an electronic component is determined to be a critical component.during the
53 (Abnormal Operation Test), one of the following standards shall be applied
ct Standard for the test parameters to be used.

testing of UL
See 44.4 of

a) Standard for Tests for Safety-Related Controls Emplgying Solid-State Devices, UL 991,
includ|ng its Follow-Up Program; and as applicable, the Standard for Software in Programmable
Comppnents, UL 1998 for controls that rely upon softwarelas a protective component; jor
b) Stapdard for Automatic Electrical Controls — Part 1> General Requirements, UL 60780-1.
20.5 A critigal component is a component that peiforms one or more safety-related fun¢tions whose
failure results|in a condition, such as the risk of firé/electric shock, or injury to persons, in thg end product
application.
20.6 A critigal component may also bglidentified using a failure-mode and effect analys|s (FMEA) in

accordance W

20.7 Portiorn
back-up, limifi
persons shall
UL 60730-1,

21 Supplen

s of a circuit comprised of a microcontroller or other programmable device thg

A\nnex H.

nentallInsulation, Insulating Bushings, and Assembly Aids

ith Failure-Mode and Effect Analysis (FMEA), Section 7 of UL 991.

ng, or other safety function intended to reduce the risk of fire, electric shock
comply with the"Standard for Automatic Electrical Controls — Part 1: General R

t performs a
, or injury to
equirements,

21.1

The requirements for supplemental insulation (e.g. tape, sleeving or tubing) are not specified unless

the insulation or device is required to fulfill 33.3.3 or a performance requirement of this Standard. In such

cases:

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

Insulat

ing Tape, UL 510;

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

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

21.2 Wire positioning devices shall comply with 33.4 and Section 34, Electrical Insulation. A device that
complies with the Standard for Positioning Devices, UL 1565, is considered to fulfill this requirement.
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21.3 Insulating bushings that comply with Section 5, General, of this end product Standard, and the
Standard for Insulating Bushings, UL 635, are considered to fulfill the requirements of this Standard. Tests
specified in this Standard (e.g. Strain Relief Test) may still need to be performed to confirm the
combination of the insulating bushing and the supporting part are suitable.

22 Switches

221 Switches shall comply with one of the following, as applicable:
a) Deleted

b) Standard for Switches for Appliances — Part 1: General Requirements, UL 61058-1;

c¢) Stgndard for General-Use Snap Switches, UL 20; or

d) Stgndard for Nonindustrial Photoelectric Switches for Lighting Control, UL.773A.

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

22.2 A clogk-operated switch, in which the switching contacts arefactuated by a clock-wofk, by a gear-
train, by elegtrically-wound spring motors, by electric clock-type motors, or by equivalent arrangements
shall comply |with one of the following:

a) Stgndard for Clock-Operated Switches, UL 917¢0or

b) Stgndard for Automatic Electrical Controls= Part 1: General Requirements, UL 607130-1; and the
Standard for Automatic Electrical Conttals for Household and Similar Use; Part| 2: Particular
Requjrements for Timers and Time Switches, UL 60730-2-7.

22.3 A timgr or time switch, incorporating electronic timing circuits or switching circuits, with or without
separable contacts, that functions as)a protective control, shall comply with the requirements for a
protective control; see 9.1.4.

23 Transformers

23.1 Genernal-purpose‘transformers shall comply with the Standard for Low Voltage Transfprmers — Part
1: General Requirements, UL 5085-1; and the Standard for Low Voltage Transformers — Part 2: General
Purpose Trapsformers, UL 5085-2.

Exception No. 1: A transformer that is completely enclosed within the end product enclosure, and that
meets the applicable construction and performance requirements of this end product Standard when
tested in conjunction with the end product, meets the intent of this requirement.

Exception No. 2: A transformer that complies with the Standard for Transformers and Motor Transformers
for Use in Audio-, Radio-, and Television-Type Appliances, UL 1411, and that is used in a circuit involving
an audio or video component, meets the intent of this requirement.

24 Frame and Enclosure

24.1 Insect-electrocution equipment shall be so formed and assembled that it will have the strength and
rigidity necessary to resist the abuses that it is likely to be subjected to, without increasing the likelihood of
fire, electric shock, or injury to persons due to total or partial collapse with resulting reduction of spacings,
loosening or displacement of parts, or other serious defects.
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24.2 All electrical parts, except a supply cord, that may involve a risk of fire, electric shock, or injury to
persons under any condition of use, shall be enclosed in an acceptable enclosure.

24.3 A knockout in a sheet metal enclosure shall be effectively secured and removable without undue
deformation of the enclosure.

24.4 A knockout shall be surrounded by a flat surface to provide for seating of a conduit bushing or
locknut of the appropriate size.

24.5 Sheet metal to which a wiring system is to be connected in the field shall have a minimum thickness
of 0.032 inch (0.81 mm) if uncoated steel, 0.034 inch (0.86 mm) if galvanized steel, and 0.045 inch (1.14

rous-meital

mm) if nonfer

246 Castm
not less than

24.7 The enclosure of insect-electrocution equipment for outdoor use shall_be construc

exclude a bed

24.8 A gask
comply with §

249 A poly|
resistance tg
strength, agi
subjected.

24.10 To de
accordance

746C, and other applicable tests in this standard.

2411 A poly
shall addition
Equipment E

24111 A ¢
ultraviolet (U
would result i

etal to which a wiring system is to be connected in the field shall have an(ayeérg
1/8 inch (3.2 mm).
ting rain. See Water Spray Test, Section 54.

et or seal relied upon to comply with the requirements in Water Spray Test, Sed
ection 12, Gaskets and Seals.

meric enclosure, frame, or cover shall be evaluated with respect to mechan

ng characteristics and other environmental conditions to which the enclos

termine compliance with 24.9, a pelymeric enclosure, frame, or cover shall be

vith the Standard for Polymeric-Materials — Use in Electrical Equipment Eva

meric enclosure, frame, or cover of insect-electrocution equipment intended fo

aluations, UL 746C, for exposure to ultraviolet light and water.

olymeric ,enclosure, frame or cover of insect-electrocution equipment wh
/) radiation shall be suitable for UV exposure or shall be suitably shielded if
N non=compliance with other requirements of this Standard.

24.11.2 Corn

ge thickness

fed so as to

tion 54, shall

cal strength,

impact, moisture absorption properties, combustibility, resistance to arcing, dielectric

ure may be

evaluated in
luations, UL

outdoor use

blly be evaluated insaccordance with the Standard for Polymeric Materials — Usg in Electrical

ch generate
degradation

f non-metallic

narnante—nravadadaithbinth aeal - P nal A byl A HAE PN A
TPUTICTTIIS PDTUVIUTU Wit i TITuivourc Ul CTHiviuvotTu Uy DIUUVIIIE’ CUITMpyuotTuUu Ul

materials (ie. wiring, capacitors, etc.) exposed to direct or reflected ultraviolet (UV) radiation shall be
suitable for UV exposure or shall be suitably shielded from UV exposure, if degradation would result in
non-compliance with other requirements of this Standard.

24.12 Aninsect catch tray shall be provided with insect-electrocution equipment not marked for “Outdoor
Use Only” or the equivalent. The insect catch tray shall be removable without the use of a tool to facilitate
insect disposal.

2413 A polymeric enclosure, frame, cover or insect catch tray shall be classified not less than V-2 in
accordance with the Standard for Tests for Flammability of Plastic Materials for Parts in Devices and
Appliances, UL 94.
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2414 A flame retardant coating on a polymeric enclosure shall not be used, unless the uncoated
polymeric material complies with 24.13 and the coating complies with the applicable Standard for
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

24.15 A keyhole slot in the enclosure shall be provided with a barrier to protect against the likelihood of
the hanger (nail, screw, or similar fasteners) from contacting live parts or falling into the enclosure, if an

increase in the risk of fire or electric shock may result.

25 Protection Against Corrosion

251

General

2511 Ferr
Sherardizing

Exception N¢. 1: Ferrous parts not relied upon for maintaining the integrity of thé/product ar

to be protect

Exception N|
corrosion.

25.2 Enclosure intended for outdoor use

2521 A sh
the following

a) Ho
of th
(Galv]
zinc ¢
See 2

b) A
applig
minin
c) Az
the ¢

accef
tests

bus metal parts shall be protected against corrosion by enameling, galvan
or other equivalent means.

bd against corrosion.

D. 2: Parts made of stainless steel are not required to.be’additionally prot

eet steel enclosure intended for outdoor use shall be protected against corros
coatings:

t-dipped mill-galvanized sheet steel eggnforming with the coating Designation G
e Specification for Sheet Steel\ Zinc-Coated (Galvanized) or Zinc-Iron

hnnealed) by the Hot-Dip Process, ASTM A653/A653M, with not less than 40
n any side, based on the mihimum single-spot test requirement in this ASTM
5.2.5.

zinc coating, other than that provided on hot-dipped mill-galvanized sheet st
d to an average thickness of not less than 0.00061 inch (0.0155 mm) on each
um thickness af 0:00054 inch (0.0137 mm). See 25.2.6.

inc coating.as specified in 25.2.1 (c)(1) or (2) below and with one coat of an or:
poxy of alkyd-resin type or other outdoor paint applied after forming on eg
tability-of the paint is to be determined by consideration of its composition of
fthese are considered necessary.

zing, plating,

b not required

pcted against

ion by one of

90 in Table 1
Alloy-Coated
percent of the
designation.

pel, uniformly
surface with a

pjanic finish of
ch side. The
by corrosion

1) Hot-dipped mill-galvanized sheet steel conforming with the coating Designation G60 or
A60 in Table 1 of ASTM A653/A653M, with not less than 40 percent of the zinc on any side,

based on the minimum single-spot test requirement in this ASTM specification.

2) A zinc coating, other than that provided on hot-dipped mill-galvanized

See 25.2.5.

sheet steel,

uniformly applied to an average thickness of not less than 0.00041 inch (0.0104 mm) on

each surface with a minimum thickness of 0.00034 inch (0.009 mm).

d) A cadmium coating not less than 0.0010 inch (0.025 mm) thick on both surfaces. See 25.2.6.

e) A cadmium coating not less than 0.00075 inch (0.019 mm) thick on both surfaces with one coat
of outdoor paint on both surfaces, or not less than 0.00051 inch (0.013 mm) thick on both surfaces
with two coats of outdoor paint on both surfaces. The paint shall be as specified in (c). See 25.2.6.
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f) Other finishes, including paints, metal finishes, or combinations of the two may be accepted
when comparative tests with galvanized sheet steel — without annealing, wiping, or other surface
treatment — specified in (a), indicate they provide equivalent protection.

Among the factors that are taken into consideration when evaluating such coating systems are exposure
to salt spray, moist carbon dioxide-sulphur dioxide-air mixtures, moist hydrogen sulphide-air mixtures,
ultraviolet light, and water.

25.2.2 An annealed coating on sheet steel that is bent or similarly formed or extruded or rolled at the
edge of holes after annealing shall be additionally painted in the affected area if the process damages the

zinc coating.

Exception: If
required to bg

25.2.3 If fla
visible at 25 p

25.2.4 Simg

25.2.5 The
acceptable m

Coatings, AS

the width of the damaged area is less than the thickness of the sheet steelf th
additionally painted.

ing or cracking of the zinc coating at the outside radius of the bént‘or form
ower magnification, the zinc coating is considered to be damaged.

le sheared or cut edges and punched holes are not required to’be additionally p

weight of the zinc coating specified in 25.2.1 (a)_ and (c)(1) may be detern

with the Stanglard Test Method for Weight [Mass] of Coating onlron or Steel Articles with Zinc
M A90/A90M.
hickness of the cadmium or zinc coating 'specified in 25.2.1 (b), (c)(2), (d), an

2526 The
established b

y the Metallic-Coating Thickness Test-described in Section 63.

26 Leakagg Current

26.1
specified in
accessible pg

Leakaj;

e current from any part ;that is accessible during normal use, shall be wi
6.1 if the open-circuit potential between the accessible part and earth ground
rt is more than:

e area is not

ed section is

otected.

ined by any

ethod; however, in case of question the weight of ¢oating shall be established in accordance

or Zinc-Alloy

i (e) shall be

hin the limit
or any other

a) 42.4 V peak for indoor use only equipment, and
b) 21.2 V peak for-outdoor-use equipment or where wet contact is likely to occur.
27 Electric[Shock
27.1 Risk of electric shock is considered to exist at any live part, if the open-circuit potential between the

part and earth ground or any other accessible part is more than:

a) 42.4 V peak for an indoor use only unit or

b) 21.2 V peak for an outdoor unit or where wet contact is likely to occur, and:

1) The continuous current flow through a 500-ohm resistor is more than 5.0 mA, or

2) The combination of magnitude and duration of peak current flow exceeds the limits

specified in 27.2, or

3) The combination of capacitance and voltage exceeds the limits specified in 27.3.
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27.2 The duration of a transient current (unidirectional or alternating) through a 500-ohm resistor,
connected between any exposed part and earth ground or any other accessible part, shall satisfy the

following equation:

1.43
202
=77

in which:

| is the peak current in milliamperes; and

T is the duration, measured in seconds, from the time that the instantaneous valte

of the current

first eixceeds 7.1 mA peak until the time that the current falls below 7.1 mA and. remains so for at

least pne second. Typical calculated values appear in Table 27.1.

Exception: The peak current shall not exceed 809 mA regardless of duration.

Table 27.1
Electric shock - transient
Maximum cyrrent in milliamperes peak through 500-ohm Maximum acceptable time in seconds of envelope
resistor containing excursions greater than 7.1 milliamperes peak
Less than 7.1 Not applicable

71 7.22

8.5 5.58
10.0 4.42

12.5 3.21

15.0 2.48

17.5 1.99
20.0 1.64
225 1.39
25.0 1.19
30.0 0.919
40:0 0.609
50.0 0.443
60.0 0.341
70.0 0.274
80.0 0.226
90.0 0.191
100.0 0.164
150.0 0.092
200.0 0.061
250.0 0.044
300.0 0.034
350.0 0.027
400.0 0.023
450.0 0.019
500.0 0.016

Table 27.1 Continued on Next Page


https://ulnorm.com/api/?name=UL 1559 2022.pdf

22 UL 1559

SEPTEMBER 22, 2022

Table 27.1 Continued

Maximum current in milliamperes peak through 500-ohm

Maximum acceptable time in seconds of envelope

Greater than 809.0

resistor containing excursions greater than 7.1 milliamperes peak
600.0 0.012
700.0 0.010
809.0 0.0083

See exception to 27.2

27.3 The maximum capacitance between capacitor terminals or any part conductively connected to the

terminals shall satisfy the following equations:

- 88,400
E'"*®(log (E —1.26)

C

in which:

C is the maximum capacitance of the capacitor in microfarads; and

for E equal to or less than 400V-

C =35288 E13% for E greater than 400V

E is the peak potential in volts across the capacitor~measured 5 seconds after the capacitor
terminials or uninsulated live parts electrically connected to the capacitor terminals afe accessible
by thelremoval or opening of the enclosure. Typi¢al calculated values appear in Table P7.2.

27.4 Polarization of an attachment plug on ¢ofd-connected equipment is to be disregarded when

evaluating the risk of electric shock.

Table 27.2
Electric shock — stored energy

Potential in Jolts, across capacitor(s) prior to discharge Maximum acceptable capacitance in midrofarads
5,000 0.0732
4,500 0.0861
4,000 0.103
3,500 0.127
3,000 0.160
2,500 0.212
2,000 0.299
1,500 0.465
1,250 0.616
1,000 0.868

900 1.02
800 1.22
700 1.50
600 1.90
500 2.52

Table 27.2 Continued on Next Page
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Table 27.2 Continued

Potential in volts, across capacitor(s) prior to discharge Maximum acceptable capacitance in microfarads
400 3.55
380 3.86
360 422
340 4.64
320 513
300 5.71
280 6.40
260 7.24
240 8.27
220 9.56
200 1.2
180 13.4
160 1673
140 20.5
120 26.6
100 36.5
90 43.8
80 53.8
70 68.0
60 89.4
50 124
45 150
42.4 167
402 186
30° 319
257 452
21.22 625
2 Values less thhan 42.4 V do not apply to‘inddor use equipment
28 Accessjbility of Parts Involving the Risk of Electric Shock
28.1 An opening .in the enclosure is acceptable if the appropriate probe, when inserted through the
opening, carnnot be*made to touch any uninsulated part involving the risk of electric shogk or coated-
magnet wire| thatvinvolves risk of electric shock. The probe shall be applied in all possihle articulated
positions befere-duringand-afterinsertion:

28.2 The probe shown in Figure 28.1 is to be used for determining the accessibility of a primary circuit
part.

28.3 The probe shown in Figure 28.2 is to be used for determining the accessibility of a secondary circuit
part.

28.4 In connection with the requirements in 28.1, a part of the outer enclosure that may be removed
without the use of a tool is to be disregarded — that is, it is not to be assumed that the part in question
affords protection against electric shock.
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Figure 28.1

Accessibility probe for primary circuit parts

35— ¢ APPROX— L1
RADlu?m 30 BN 50
58
% ] K
| | 0
[}
sseron ] ([
A-A I 051 ~ an
al] 1T a8
05| 97 | 3
_1 9
i 1’@ 3 100
N
m 136
]
61| ~154+—1 154

: - 234
—1Q
254 — "

— —&

——

\
| Ve
Cd
7

, 25
|
25
78 |
S——e e S - ALL DIMENSIONS IN MILLIMETERS
,'_ _‘\‘—— 25
i / \ ' RADIUS
——t———
AT Fe
" - N | 7 - Sea RADIUS
PA100A



https://ulnorm.com/api/?name=UL 1559 2022.pdf

SEPTEMBER 22, 2022 UL 1559

Figure 28.2

Accessibility probe for secondary circuit parts

International Electrotechnical Commission (IEC)
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(All dimensions in millimeters)
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29 User Servicing

29.1 The necessary routine maintenance of insect-electrocution equipment, such as removal of insects
and replacing lamps and starters, shall not result in a risk of fire, electric shock (see Electric Shock,
Section 27) or injury to persons (see Protection Against Injury to Persons, Section 30).

Exception: The requirement does not apply to the contacts of a lampholder or starter holder that is
associated with the component being replaced. See Section 5, General, and 37.5.

29.2 The equipment shall be constructed such that while performing routine maintenance (such as insect

removal, changing a lamp or lamp starter, or similar activities), the equipment will remain intact except for
an enclosure Qrf(e) that miust he remaovedto pnrfr\rm the maintenance

29.3 A part| that must be removed during user servicing is to be removed whenydetermining the
accessibility qf live parts that involve a risk of electric shock.

29.4 An intgrlock device provided to reduce the risk of electric shock shall be constructed so that it
cannot be unintentionally activated to energize the equipment during servicing,

29.5 The inferlock device described in 29.4 shall be constructed and installed so as tq be reliable,
substantial and not easily defeated by improper disassembly or reassembly of the equipment.

29.6 A seal|relied upon to preclude rain from entering the lenclosure of insect-electrocutign equipment
intended for gutdoor use shall not be adversely affected by~opening the enclosure during uger servicing.
See 54.5.

30 Protectipn Against Injury to Persons
30.1 General

30.1.1  An edge, projection, or cornéryof an enclosure, opening, frame, guard, knob, handle, or other
feature of insgect-electrocution equipment shall be smooth and well-rounded and not sufficigntly sharp to
cause a cut-type injury when contacted during intended use or user maintenance.

30.1 relocated as 30.1.1

30.1.2 If thg sharpness of an edge is questionable, the requirements for the determination pf sharpness
of edges on equipment, UL 1439 are to be used.

209 I tad
ooz Treriotateaas

30.2 Protection from overexposure to ultraviolet (UV) radiation

30.2.1 Insect-electrocution equipment shall be investigated for emission of ultraviolet (UV) radiation in
accordance with the Ultraviolet Irradiance Test, Section 64A. The emission of UV shall not exceed an
Effective Irradiance value of 0.1 microwatt/cm? when measured at the general use distance and an
Effective Irradiance value of 3 microwatt/cm? when measured at the relamping/servicing distance.

Exception No. 1: Products exclusively identified for the use with lamps rated “Exempt Risk Group”,
ANSI/IESNA RP-27.1, are considered to comply with this requirement without test.
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Exception No. 2: Products generating UV in excess of 3 microwatt/cm? when measured at the
relamping/servicing distance are acceptable if the product cannot be operated continuously during
relamping or servicing.

30.2.2 Interlocks used to minimize risk of overexposure to ultraviolet (UV) radiation per Exception No. 2
of 30.2.1 shall be reliable, see 30.2.3. The actuator of an interlock shall be located so the unintentional
operation is unlikely. Also refer to 29.4 and 29.5.

30.2.3 An interlock that is required to reduce a risk of overexposure to ultraviolet (UV) radiation shall
withstand 100,000 cycles of operation controlling a load not less than that controlled in the product, and
shall function normally upon completion of the test.

31 Connections

Supply

31.1 Geneiral

31.1.1 Inse
be provided

ct-electrocution equipment intended for permanent securement to.the building structure shall

vith @ means for permanent connection to the branch-circuit supply.
31.2 Permanently-connected equipment

31.2.1 General
31.21.1 Ed
for the conn
ANSI/NFPA

uipment intended for permanent connection_to-the branch-circuit supply shall Have provision
bction of one of the wiring methods thatycin”accordance with the National Electrical Code,
No. 70, would be acceptable for the purpose.

31.2.1.2 Th

equipment 4

disturbing the wiring of the equipment afterthe equipment is installed as intended.

31.2.1.3 Ng

e location of a wiring compartment;in which branch-circuit connections to perm
re to be made, shall be such:that these connections can be readily insp

electrical component shall be mounted on a part, such as a box cover, that mus

anently-wired
pcted without

t be removed

for the examination of field-wiring-connections.

31214 A
equipment th

wiring compartment intended for connection of a supply raceway shall be so aftached to the

at it can not turn with respect thereto.

31.2.2 Field wiring terminals and leads

31.2.2.1 Insect-electrocution equipment intended for permanent connection o the power supply shall be
provided with wiring terminals or leads for the connection of conductors having an ampacity (current-
carrying capacity in amperes) according to the National Electrical Code, ANSI/NFPA No. 70, appropriate
for the equipment.

31.2.2.2 Pigtail leads provided for connection to the branch-circuit supply shall have an ampacity not less
than that of the conductor of the next smaller size than that listed in the National Electrical Code,
ANSI/NFPA No. 70, as appropriate for the rating of the equipment. The conductor size in any case is to be
not less than 16 AWG (1.3 mm?). See 31.2.2.3.

31.2.2.3 For the purpose of these requirements it is assumed that 60°C (140°F) wire will be installed,
unless the equipment is marked in accordance with 71.2.
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31.2.2.4 A field-wiring terminal assembly shall be prevented from turning or shifting in position by means
other than friction between surfaces. This may be accomplished by two screws or rivets, square shoulders
or mortises, a dowel pin, lug or offset, a connecting strap or clip fitted into an adjacent part, or some other
equivalent method.

31.2.2.5 A field-wiring terminal shall be provided with a soldering lug or pressure wire connector firmly
bolted or held by a screw.

Exception: A wire-binding screw may be employed at a wiring terminal intended to accommodate a 10
AWG (5.3 mm?) or smaller conductor, if upturned lugs, cupped washers, or the equivalent are provided to

hold the wire in position.

31.2.2.6 Up
correspondin

31.227 A\
threads shall

Exception: A
a 14 AWG (2
connection of

31.228 Th
(152.4 mm) o

31229 At
mm) thick, ex
have adequa

31.2210 A
31.2.2.9 may

31.2.3 Grol\

31.2.31
provided.

31.2.3.2 Af
be capable of

furned lugs or a cupped washer shall be capable of retaining a power-supp
 in size to that mentioned in 31.2.2.1, under the head of the screw or the washe

vire-binding screw at a wiring terminal shall not be smaller than 10{4:8 mm di
hot be finer than that of the National Fine Thread Series for the screw size.

No. 8 (4.2 mm diameter) screw may be used at a terminal intended only for the
.1 mm?) or smaller conductor, and a No. 6 (3.5 mm diameter) screw may be
a 16 AWG (1.3 mm?) conductor.

b free length of a lead inside an outlet box or-field-wiring compartment shall
[ more.

erminal plate tapped for a wire-binding screw shall be of metal not less than 0.0
cept that a plate not less than 0.030 inch (0.76 mm) thick is acceptable if the ta
e mechanical strength. There shallnot be less than two full threads in the metal

terminal plate formed from-stock having the minimum acceptable thickness
have the metal extruded-atthe tapped hole to provide two full threads for the bin

nding terminals and‘leads

A field-wiring terminal or lead for connection of an equipment-grounding condu

eld-wiring terminal intended solely for connection of an equipment-grounding co
securing a conductor of the size acceptable for the particular application, in acg

y conductor,
.

ameter). The

ronnection of
used for the

be 6 inches

650 inch (1.27
bped threads
of the plate.

mentioned in
ding screw.

ctor shall be

nductor shall
ordance with

A ANMNSENMNMEDA N 70 O 24 9 2 A

the National He¢trieal-Ge

UG, MINUJI/INT T /AATNUL TU. OO0 JT.4.J.7.

31.2.3.3 The surface of an insulated lead intended for the connection of an equipment-grounding
conductor shall be green, with or without one or more yellow stripes, and no other lead shall be so
identified in the field-wiring compartment.

31.2.3.4 A wire-binding screw intended for the connection of an equipment-grounding conductor shall
have a green colored head that is hexagonal, slotted, or both. A pressure wire connector intended for
connection of such a conductor shall be plainly identified by being marked “G ,” “GR ,” “GND ,” “Ground ,”

“Grounding” or similar designation or by a marking on the wiring diagram provided on the equipment.

31.2.3.5 The wire-binding screw, pressure wire connector, or grounding lead shall be so located that it is
unlikely to be removed during the servicing of the equipment, not involving the supply connection.


https://ulnorm.com/api/?name=UL 1559 2022.pdf

SEPTEMBER 22, 2022

UL 1559

29

31.2.3.6 A quick-connect terminal or solder lug shall not be used for the grounding terminal.

31.2.3.7 Sheet metal screws shall not be used for:

a) Field connection of equipment grounding conductors to an enclosure; nor

b) Connection of a factory-provided grounding lead to an enclosure.

For the purposes of this requirement, a sheet metal screw is defined as a screw with a thread pitch that
exceeds the thickness of the sheet metal and is designed to engage an unextruded, unthreaded hole in

the metal.

31.24 Gro

31.241 |If
fuse, permar
shall have o
circuit.

31.24.2 TH
color or the

linded terminal and leads

brovided with a single-pole switch, Edison-base lampholder, single-polé [circuit
ently connected insect-electrocution equipment rated 125 or 125/250/\V (threg
ne terminal or lead identified for the connection of the grounde@~conductor

vord “white” located adjacent to the grounded terminal, If wire leads are provig

terminals, th¢ surface of the grounded lead shall be finished to show white or grey color and s

breaker, or a
-wire) or less
of the supply

e identification required in 31.2.4.1 shall be by a metal or.metal coating substantially white in

ed instead of
shall be easily

distinguishaljle from the other leads.

31.3 Cord-connected equipment

31.3.1 General

31.3.1.1 Card-connected insect-electrocution equipment (equipment intended to be conpected to the
power-supply circuit by means of a flexible_cord) shall be provided with a length of attached flexible cord
with a moldefl-on attachment plug, or aimetor-attachment plug for connection to a supply circpit.

31.3.1.2 THhe flexible cord shall ‘be ‘a Type SJ, SJE, or SJT or shall have such properties that will be at
least equally[serviceable for the application.

Exception: Type SP-2, SRI*2, or SPE-2 cord or a cord having such properties that it will be af least equally
serviceable may be used-on products intended for indoor household use only. See 70.2.6.

31.3.1.3 A jpower-supply cord shall be provided with a grounding conductor unless the [equipment is
double-insul . The groundin n r of the flexibl rd shall n ivel nnected to all

exposed dead metal that may become energized, by means of a screw and lockwasher or by equivalent
means that is not likely to be removed during the servicing operation not involving the supply cord. Neither
a quick-connect type connector nor solder alone shall be used for securing the grounding conductor. The
grounding conductor shall be connected to the grounding member of a grounding-type attachment plug.
Sheet metal screws shall not be used for:

a) Field connection of equipment grounding conductors to an enclosure; nor

b) Connection of a factory-provided grounding lead to an enclosure.

For the purposes of this requirement, a sheet metal screw is defined as a screw with a thread pitch that
exceeds the thickness of the sheet metal and is designed to engage an unextruded, unthreaded hole in
the metal.
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Exception: Grounding is not required on equipment intended for household indoor use only and intended
for connection to a supply circuit of 150 V or less to ground, unless the steady-state output voltage of the
fluorescent lamp ballast, if provided, is more than 150 V. However, the attachment plug shall be a
polarized type if the equipment is provided with a single-pole switch or circuit protector, or an Edison-base
lampholder.

31.3.1.4 The length of flexible cord shall be not less than 5.5 ft (1.7 m), as measured external to the
equipment to the face of the attachment plug.

Exception: For equipment marked “Outdoor Use Only,” the length of the flexible cord may be 8 inches
(203.2 mm) or more.

31.3.1.5 A gower-supply cord shall have a minimum flammability classification of VW-1.

31.3.1.6 A motor-attachment plug provided with insect-electrocution equipment shall’be appropriate for
the applicatiop, and shall be protected from rain and direct sunlight.

31.3.1.7 The flexible cord used with insect-electrocution equipment intended for outdoor luse shall be
surface marked with the suffix “W” on its jacket.

31.3.1.8 The current and voltage ratings of a flexible cord provided.with insect-electrocution equipment,
shall not be Igss than that of the equipment.

31.3.2 Strain relief

31.3.2.1 Strpin relief shall be provided so that a mechanical stress on a power-supply cord will not be
transmitted tq terminals, splices, or interior wiring:

31.3.2.2 Means shall be provided so that a\power-supply cord can not be pushed into or twisted inside
the enclosure of the equipment through the cord-entry hole if such displacement is likely to:

a) Subject the cord to mechanical damage, or
b) Exgose the cord to aitemperature higher than that for which it is acceptable, or

¢) Reduce spacings\(such as to a metal strain-relief clamp) below the minimum accepfable values.
31.3.2.3 The strainzrelief means shall not adversely affect the supply-cord insulation.

31.3.2.4 The strain-relief means provided shall comply with the test in Strain Relief Test, Segtion 58.

31.3.3 Bushings

31.3.3.1 At a point where a flexible cord passes through an opening in a wall, barrier, or enclosing case,
there shall be a bushing or the equivalent that shall be substantial, reliably secured in place, and shall
have a smooth, well-rounded surface against which the cord may bear. For cord lighter than Type SJ or
SJT, such as Type SPT-2 cord, the bushing shall be an insulating type.

31.3.3.2 A cord hole in nonconducting material, having a smooth, well-rounded surface is considered to
be equivalent to a bushing.
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32 Current-Carrying Parts

32.1 A current-carrying part involving a risk of fire or electric shock shall be of aluminum, silver, copper, a
copper alloy, or other material acceptable for the purpose.

32.2 Stainless steel or plated iron or steel may be used for a current-carrying part of the electrocution
electrodes. The plating shall be equivalent to the corrosion protection required for the enclosure.

32.3 An uninsulated live part and its support shall be so secured to the base or mounting surface that it
will not turn or shift in position if such motion may result in a reduction of spacings below the minimum

acceptable v

32.4 Frictio
but a lockwa

33 Interna

33.1 Gene
33.1.1 The
that are accs
to which the

and water. The voltage rating of the wire shall be acceptable forthe peak voltage involved.

33.1.2 Uns
internal wirin

33.2 Prote

33.2.1
for outdoor u

33.2.2
replacement
thickness of
that stresses|

33.23 Aw
conductor ing

Intefnal wiring leads or flexible-cord that are exposed to the weather shall be of a tyj

Intefnal wiring that is-likely to be handled or disturbed during user servicing, sU

alues.

h between surfaces is not acceptable as the sole means to restrict the turping
sher or a factory-assembled press-fit, if properly applied, is acceptable for. this"pu

Wiring
al

internal wiring of insect-electrocution equipment shall be'VW-1 and consist of {
ptable for the particular application, with consideration‘given to the temperatur,
wiring is likely to be subjected, and other environmental conditions such as ul

blit flexible cord, equivalent to Type SP=2;"SPT-2, or SPE-2 or heavier, may
j if it is found acceptable for the particular application.

ction of wiring

5e, such as Types SPT-2W=A, SJTW-A, or SPE-2W-A.

of a lamp or starter, shall not be smaller than 18 AWG (0.82 mm?) conductor ha
not less than1/32 inch (0.79 mm). These wires shall be provided with a strain re
will not be’transmitted to terminals or splices. See 58.3.

re within an enclosure, compartment or wireway shall be so located or protg
ulation will not be damaged as a result of contact with any rough, sharp, or mov

of a live part,
rpose.

ypes of wires
e and voltage
fra-violet light

be used for

be acceptable

ch as during
ing insulation
lief means so

cted that the
ng part.

33.2.4 A hole in an internal sheet metal wall for the passage of insulated wires shall be provided with a
supplementary insulating bushing, unless the wire is provided with insulation thickness of at least 1/32
inch (0.79 mm) and the sheet metal is formed to provide a rounded edge within the hole.

33.3 Splices and connections

33.3.1

All splices and connections shall be mechanically secured and shall provide good electrical

contact. A soldered connection shall be made mechanically secure before being soldered, if breaking or
loosening of the connection may result in any risk of fire or electric shock.

33.3.2 A splice shall be provided with insulation equivalent to that of the wires involved, if permanence of
spacing between the splice and other metal parts is not provided.
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33.3.3 In determining acceptance of splice insulation consisting of coated-fabric, thermoplastic, or other
type of tubing, consideration shall include dielectric properties, heat-resistant and moisture-resistant
characteristics. See Electrical Insulation, Section 34.

33.3.4 The means of connecting stranded internal wiring to a wire-binding screw shall be such that loose
strands of wire will be prevented from contacting other live parts not always of the same polarity as the
wire and from contacting dead-metal parts.

33.3.5 An electrical connection involving aluminum to aluminum conductors or, aluminum to other metal
conductors shall be terminated by a method appropriate for the combination of metals at the connection

point.

33.3.6 The

cycling, vibrafion and exposure to moisture.

33.4 Separation of circuits

33.4.1 Inter

a) Pro

b) Prg
voltag

c) Seq
d) Rel

33.4.2 Secd
to the require

33.4.3 A b3
shall have su|
wires shall bg
injury to the W

wire connection mentioned in 33.3.5 shall be evaluated with respect to temp

nal wiring and components of different circuits shall either be:
vided with insulation rated for the highest voltage involved;

vided with insulation on at least one of the wires_6r components rated for th
E's involved,

arated by a barrier, or

ably spaced apart. See Spacings, Section*35.

ndary and primary circuits, for example, are considered to be different circuits W
ment in 33.4.1.

Frier used to provide separation between wiring or components or both of diff
fficient physical strength, and be secured in place. Openings in a barrier for th
no larger than required for the passage of the wires, but sufficiently large so as
ire insulation. See also 33.2.4.

secondary ci

¢tal barrier, if*provided, shall be electrically connected to the grounding con

erature, heat

b sum of the

ith reference

erent circuits
e passage of
not to cause

juctor of the

primary and

shall comply with 34.4.

34 Electrical Insulation

34.1

nvolved, and

An insulating washer, bushing, or similar protective part that is an integral part of a unit or

accessory, and bases or supports for the mounting of live parts, shall be of a moisture-resistant material
that will not be affected adversely by the temperatures to which they will be subjected under conditions of
actual use. A molded part shall be so constructed that it will have mechanical strength and rigidity to
withstand the stresses of intended service.

34.2 Investigation of a material to determine acceptance shall include consideration of its:

a) Mechanical strength,
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b) Dielectric properties,

c)Ins

ulation resistance,

d) Tracking resistance,

e) Heat-resistant qualities,

f) The degree to which it is enclosed or protected, and

g) Any other features having a bearing on the risk of fire and electric shock involved, in conjunction
with conditions of actual service such as exposure to partial discharge (corona), ultra-violet light,
ozone, water, high humidity and other environmental exposure.

All of these f
evaluated in
Evaluations,

34.3 In the
not be tight

34.4 Insula
indirect supg
Standard for
flammability

Exception: In

34.5 Insula
the arc tracki

Exception: T

hctors are considered with respect to thermal aging. A polymeric material shall'h
accordance with the Standard for Polymeric Materials — Use In Electric
UL 746C.

nough to cause cracking or breaking of these parts with expansion and contracti

ling material employed to maintain spacing between{uninsulated live parts o

Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, ang
Classification of at least V-2.

sulating material used in circuits over 600V may be classified HB.

ling material used to insulate, support, enclose or maintain electrical spacings s
ng test in Arc-Tracking Test, Section 52.

he test may be waived if;

e additionally
bl Equipment

mounting or supporting of small, fragile, insulating parts, screws or other fast¢nings should

on.

r as direct or

ort of live parts shall be a material acceptable for\the application in accordance with the

shall have a

hall withstand

a) The available power is mot:more than 15 W, and the maximum potential is not greater than 600
V;or
b) The insulating material has an established high voltage arc tracking resistance rate of 1 inch
(25.4\mm) per minute or less in accordance with the Standard for Polymeric Material§— Short Term
Property Evaluations, UL 746A.

35 Spacingps

35.1 General

35.1.1 Spacings between uninsulated live parts of opposite polarity and between an uninsulated live part

and a dead metal part shall be in accordance with Table 35.1 at field-wiring terminals and the following
equation at other than field-wiring terminals.

in which:

0.59
%

176

S

V equals the sum of the peak voltages of the parts involved, and
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S equals the minimum through air and over-surface spacing in inches. (Multiply S times 25.4 to

obtain S in millimeters.) See Figure 35.1 for the curve generated by the equation.

Exception No. 1: Spacing between an uninsulated live part and a metal enclosure shall not be less than
1/2 inch (12.7 mm).

Exception No. 2: Spacing between the functioning parts of the killing electrodes may be less than
specified by the equation, provided:

a) There is no risk of fire or electric shock, and

b) The electrodes do not form part of the enclosure.

Table 35.1

Minimum acceptable spacings at field-wiring terminals

Over surface Through air
Potential ipvolved, volts Inches mm Inches mm
01150 1/4 6.4 1/4 6.4
151 -250 3/8 9.5 1/4 6.4
Figure 35.1
Graphicallillustration spacing through air and oversurface at other than field-wiring terminals
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35.1.2 All uninsulated live parts connected to different circuits shall be spaced from one another as
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though they were parts of opposite polarity and shall be judged on the basis of the sum of the voltages

involved.
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35.1.3 The spacing at a field-wiring terminal, as specified in Table 35.1, is to be measured with wire of
the appropriate size for the rating connected to the terminal as in actual service.

35.1.4 Field-wiring terminals are considered to be terminals to which connections are made in the field.

35.1.5 The spacings in a component device, such as a snap switch, lampholder, or similar parts,
supplied as part of insect-electrocution equipment shall not be less than the minimum spacings required
for the component device or the spacings specified in 35.1.1. See Figure 35.2.

Figure 35.2

Lo oo L

SM100

A — Uninsulated|live metal parts of wiring device.

B — Insulated material of wiring device.

C — Mounting sdrew of wiring device.

D — Dead metal jparts of wiring device

E — Dead metal parts of produgct:

F — Spacings to which theceqtiation in 35.1.1 apply.
G — Spacings refquiredfonthe component device.
Note: The equafjonforthe curve is

in which:

V equals peak voltage and

S equals spacings in inches. See 35.1.1. For the spacing in millimeters, multiply S by 25.4.
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35.1.6 A ceramic, vitreous-enamel, or similar coating is not acceptable as insulation in place of spacings
unless, upon investigation, the coating is found to be uniform, of adequate minimum thickness, reliable,
and otherwise acceptable for the purpose.

35.1.7 Coated-magnet wire is considered to be an uninsulated live part in determining compliance of a
device with spacing requirements.

35.1.8

Insulation that is not rated for the highest of the voltages involved between the parts under

consideration shall be considered uninsulated for the purpose of determining compliance with 35.1.1.

35.1.9 Aninsulating barrier employed in place of the spacings between uninsulated live parts of opposite

e sum of the

polarity and b
voltages invo

a) Of adequate mechanical strength if exposed or otherwise subject to mecharical dar

b) Rel

c) Log
particy

35.1.10 Sp4g
circuit part an
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b) The
Test, §

c) The
trackin

36 Transfo
36.1

An isol

36.2 There

etween uninsulated live parfe and dead -metal pgrfe, shall he Qr\r\npfghln fort

ved and moisture resistant, and shall comply with 34.4. It shall be:

ably held in place, and

ated so that it will not be adversely affected by operation\of the product
larly arcing.

cings between live secondary circuit parts of opposite-polarity, and between a li
d a dead-metal part may be less than the values specified by the equation in 35,

nort circuit of the parts involved will not result inja'risk of fire or electric shock — s
tion Test, Section 53,

re is no dielectric breakdown when tested in accordance with Dielectric Volta
bection 51, and

insulating material, if any, used-to maintain the spacing complies with the hig
g test of Arc-Tracking Test, Section 52.

mers
ating transformeér;shall be employed to energize the insect killing electrodes.

bhall be no‘electrical connection between primary and secondary windings of a t

36.3 The tr

more secondary.windings that are electrically interconnected.

nsformer shall have a single secondary winding that may be tapped, or may

nage,

in service —

e secondary
1.1 if:
ee Abnormal

je-Withstand

h-voltage arc

ansformer.

have two or

36.4 Coils shall be constructed to provide insulation between the primary and secondary windings, and
between the windings and dead metal parts.

36.5

Insulation between windings and between the windings and the core shall be electrical grade paper,

polymeric, or other acceptable material. The insulation shall be acceptably resistant to moisture and have
dielectric and thermal properties acceptable for the application. The film coating on the magnet wire alone
is not acceptable for this application.

37 Edison-Base Lampholders

371

14, Light Sources and Associated Components.

An Edison-base lampholder employed in insect-electrocution equipment shall comply with Section
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37.2 An Edison-base lampholder used in equipment intended for outdoor use shall have a body of
porcelain or molded composition. The porcelain body shall be glazed. Absorptive insulating material, such
as untreated fiber, shall not be employed.

37.3 An Edison-base lampholder shall not incorporate a switching mechanism, if it is intended for
outdoor use.

37.4 An Edison-base lampholder having an aluminum screwshell shall not be used in equipment
intended for outdoor use.

37.5 An Edison-base lampholder shall be wired so that the screw shell is connected to the grounded
(Wh|te) Condl otar nf the st |pp|y circuit

Exception: Allampholder is not required to be connected as indicated above, if it is connectef to a double-
pole interlock switch or the equivalent that disconnects the lampholder from the_pewer supply during
servicing.

38 Fluorescent Lampholders and Starter Holders

38.1 The fluorescent lampholder and the starter holder for fluorescent lamps shall comply with Section
14, Light Soyrces and Associated Components.

38.2 A fluorescent lampholder shall be of a type acceptable for use with the ballast and|type of lamp
employed.

38.3 A fluofescent lampholder and starter holder provided on insect-electrocution equipment intended
for outdoor upe, shall be a weatherproof type.

Exception: A non-outdoor use type holder*may be employed if it is protected by an enclpsure, and is
constructed pf moisture resistant insulating” material. Absorptive materials, such as untreated fiber, shall
not be used.

39 Fluorescent Lamps and Lamp Ballasts

39.1 Fluoreéscent lamp ballasts

Section 14, Light“Sources and Associated Components requirements in the Standard for Fluorescent
Lamp Ballas{s, UL"935.

3911 A fl}iorescent lamp ballast shall be acceptable for the application, and shall comply with the

39.1.2 A fluorescent lamp ballast employed in insect-electrocution equipment intended for outdoor use
shall be a Type 1, Type 2 or weatherproof ballast.

Exception: Ballasts of other than Type 1, Type 2, or weatherproof may be employed if they are acceptably
enclosed and tested in accordance with 55.2 and 55.4.

39.2 Fluorescent lamps

39.2.1 A fluorescent lamp shall be of the type for which the ballast is intended.
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39.3 Lamps that emit ultraviolet (UV) radiation

39.3.1 Insect-electrocution equipment shall not employ lamps designed to emit ultraviolet (UV) radiation
in wavelengths less than 250 nm. Incidental UV radiation in wavelengths less than 250 nm is allowed
provided that the radiation shall not exceed an effective irradiance level greater than 1% of that generated
in the 300-400 nm bands. Care shall be taken in measuring spectral irradiance at wavelengths below 300
nm to exclude instrument noise, which may give an erroneous indication of UV-C radiation. See 64A.4 for

proper measurements and good laboratory practice.

40 Printed Wiring Boards

40.1 A prin
Printed Wiring

40.2 Aprint

40.3 A com
connected. A
small compo
wiring board

404 A sma
the user's ser
electric shocK

40.5 Spacin
requirements

41 Capacits

411
product in the

41.2 Thevg
the capacitor

41.3 A liqui
circuit capabl
mm), shall be

]

Boards.

bd wiring board that directly or indirectly supports live parts shall be rated minimy

bonent mounted on a printed wiring board shall be soldered, welded or othery
soldered connection shall be mechanically secured beforessoldering. Integr
ent such as a resistor, capacitor, and inductor, may be inserted through holes
nd soldered.

| component on a printed wiring board, such as alresistor, capacitor and indug
viceable area shall be so protected against any displacement that is likely to inV
or fire.

ith Section 19,

m V-1.

vise securely
bl leads of a
n the printed

tor, that is in
olve a risk of

gs between uninsulated live parts on a printed wiring board shall be in accordance with the

in Spacings, Section 35.

prs

A capacitor, its enclosure, or®oth shall preclude emission of flame from the encl

event of malfunction of the capacitor or some component in surrounding circuitr

Itage rating of a-capacitor shall not be less than the maximum steady-state pote
s subjected during operation of the equipment at rated voltage.

H-electrolyte, metallized-film, or conductive-foil type electrolytic capacitor co
b of delivering more than 15 W of power, and having a diameter of more than
provided with a means of relieving excessive internal pressure.

osure of the
.

htial to which

hnected in a
D.39 inch (10

42 Switches

42.1

A switch shall have a rating adequate for the application and shall be properly secured.

42.2 Through cord switches and pendant switches shall not be provided with insect-electrocution
equipment intended for outdoor use.

42.3 A manually operated switch other than those indicated in 42.2, if provided with outdoor insect-
electrocution equipment, shall be protected against high humidity and water.

42.4 A single-pole switch, if in a primary circuit, shall be connected to the ungrounded conductor only.
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43 Protective Devices

43.1 An overcurrent or thermal protective device shall be of a type acceptable for the application and
designed for the purpose of overload protection.

43.2 A manual reset protective device or a fuse that is intended for resetting or replacement by the user
shall be in a readily accessible location.

43.3 The resetting or replacement of a protective device shall not result in risk of electric shock, fire, or
injury to persons.

43.4 A proteeti

ve—deviceprovided—inir intendec sr-ottdeon use shall be
enclosed to protect it against the weather.

43.5 A single-pole protective device shall be connected to the ungrounded conductor only. The screw
shell of a plug fuseholder and the accessible contact of an extractor fuseholder shall' be conpected toward
the load.

44 Controls — End Product Test Parameters
441 Genefal

44.1.1 Spatings of controls shall comply with the electrical spacing, or clearances and clearance
distance requirements of the applicable control standard as determined in Section 9, Controlsg.

44 1.2 Whgre reference is made to declared deviation and drift, this indicates the manufacturer’s
declaration of the control’s tolerance before and after certain conditioning tests.

44.2 Auxiligry controls
44.2.1 Auxiiary controls shall not introduce a risk of electric shock, fire, or personal injury hazard.
44.2.2 Auxiiary controls shall-cemply with the requirements of this end product Standard.

Exception: An auxiliary-control that complies with a component standard(s) specified [n Section 9,
Controls, is donsidered to fulfill this requirement.

44.3 OperTing controls (regulating controls)

4431 The following test parameters shall be among the items considered when judging the
acceptability of an operating control investigated using UL 60730-1:

a) Control action Types 1 or 2;

b) Unless otherwise specified in UL 1559, manual and automatic controls shall be tested for 6,000
cycles with under maximum normal load conditions, and 50 cycles under overload conditions;

c) Installation class 2 per IEC 61000-4-5;
d) For the applicable Overvoltage Category, see Table 44.1;
e) For the applicable Material Group, see Table 44.2;

f) For the applicable Pollution Degree, see Table 44.3.
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44.3.2 The following test parameters shall be among the items considered when judging the
acceptability of an operating control investigated using other than UL 60730-1:

a) Control action Types 1 or 2;

b) Unless otherwise specified in UL 1559, manual and automatic controls shall be tested for 6,000
cycles with under maximum normal load conditions, and 50 cycles under overload conditions;

c) For the applicable Overvoltage Category, see Table 44.1;
d) For the applicable Material Group, see Table 44.2;

e) For the applicable Pollution Degree, see Table 44.3.

Table 44.1
Overvoltage categories

Appliance

Overvoltage category

Intended for fix¢d wiring connection

Portable and sthptionary cord-connected

Control located|in low-voltage circuit

Note: Applicablg to low-voltage circuits if a short circuit between the parts involved may result in operation of the corjtrolled

equipment thatwould increase the risk of fire or electric shock.

Table 44.2
Material\Group

CTI PLC value of insulating materials

Material group

CTI =600 (PLC = 0)

400 < CTI <600 (PLC = 1)

175<CTI <400 (PLC=2o0r3)

Ila

100 < CTl <175 (PLC=4)

b

Note: PLC stanfis for Performance Level Category, and CTl stands for Comparative Tracking Index as specified in the Standard

for Polymeric Materials — Short Term Property Evaluations, UL 746A.

Table 44.3
Pollution Degrees

Appliance control micro-environment

Pollution degree

No pollution or only dry, nonconductive pollution. The pollution has no influence.
Typically hermetically sealed or encapsulated control without contaminating
influences, or printed wiring boards with a protective coating can achieve this degree.

Normally, only nonconductive pollution. However, a temporary conductivity caused by

condensation may be expected. Typically indoor appliances for use in household or 2
commercial clean environments achieve this degree.

Conductive pollution, or dry, nonconductive pollution that becomes conductive due to

condensation that is expected. Typically controls located near and may be adversely 3

affected by motors with graphite or graphite composite brushes, or outdoor use
appliances achieve this degree.
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44.4 Protective controls (limiting controls)

44.4.1 An electronic control that performs a protective function shall comply with the requirements in
Section 9, Controls, while tested using the parameters in this section. Examples of protective controls are:
a control used to sense abnormal temperatures of components within the appliance; an interlock function
to de-energize a motor; temperature protection of the motor due to locked rotor, running overload, loss of
phase; or other function intended to reduce the risk of electric shock, fire, or injury to persons.

4442 The following test parameters shall be among the items considered when judging the
acceptability of an electronic protective control investigated using UL 60730-1:

a) Failure-Mode and Effect Analysis (FMEA) or equivalent Risk Analysis method;

b) Power Supply Voltage Dips, Variation and Interruptions within a temperature rang% of 10°C and
the maximum ambient temperature determined by conducting the Normal Temperafure Test; see
Sectipn 49;

¢) Surge immunity test — installation class 3 shall be used;

d) Eldctrical fast transient/burst test, a test level 3 shall be used;
e) Eldctrostatic Discharge Test;

f) Radio-frequency electromagnetic field immunity:

i) Immunity to conducted disturbances — Whénr-applicable, test level 3 shall be used; and
i) Immunity to radiated electromagnetic fields; field strength of 3 V/m shall be Used,;

g) THermal Cycling test in the Standard~for Automatic Electrical Controls — Paft 1: General
Requ|rements, UL 60730-1, Annex H;~shall be conducted at ambient temperatures|of 10.0 +2°C
and the maximum ambient temperature determined by conducting the Normal Temperature Test;
see Section 49. The test shall be.€onducted for 14 days; and

h) Overload shall be conducted based on the maximum declared ambient temperature (t,,2x) or as
determined by conducting-the Normal Temperature Test; see Section 49.

i) If software is relied/upon as part of the protective electronic control, it shall be [evaluated as
software class B,

4443 The|test parameters and conditions used in the investigation of the circuit covergd by Clause
44.4.1 shall he as.specified in UL 991, using the following test parameters:

a) With regard to electrical supervision of critical components, for attended appliances, a motor
operated system becoming permanently inoperative with respect to movement of an exposed
portion of the appliance meets the criteria for trouble indication. For unattended appliances,
electrical supervision of critical components may not rely on trouble indication;

b) A field strength of 3 V per meter is to be used for the Radiated EMI Test;

c) The Composite Operational and Cycling Test is to be conducted for 14 days at temperature
extremes of 0°C (0°F) and 70°C (158°F);

d) The Humidity Class is to be based on the appliance’s intended end use and is to be used for the
Humidity Test;

e) A vibration level of 5 g is to be used for the Vibration Test;
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f) The Computational Investigation is not applicable to equipment covered by this end product
Standard.

g) When the Demonstrated Method Test is conducted, the multiplier for the test acceleration factor
is to be 576.30 for intermittent use appliances, or 5763.00 for continuous use appliances. The test
acceleration factor equation is to be based on a 25°C use ambient;

h) The Endurance Test is to be conducted concurrently with the Operational Test. The control shall
perform its intended function while being conditioned for 14 days in an ambient air temperature of
60°C (140°F), or 10°C (18°F) greater than the operating temperature of the control, whichever is
higher. During the test, the control is to be operated in a manner representing normal use;

i) For
j) Conguct a failure-mode and effect analysis (FMEA).
k) If spftware is relied upon as part of the protective electronic control, jit(shall be pvaluated as
softwdre Class 1 in accordance with the Standard for Software in Programmable Components, UL
1998.

44.4.4 Unleps otherwise specified in UL 1559, protective controls shall.be evaluated for 140,000 cycles

for Type 2 de

ices, and 6,000 cycles for Type 1 devices, with rated current.

44.5 Controls using a temperature sensing device

4451 Atern
(NTC) thermi
using the follg

nperature sensing positive temperature coefficient (PTC) or negative temperatu
stor, that performs the same function as<an operating or protective control, sh
wing number of cycles when testing a.sensing device in accordance with the en

a) for & device employed as a operating. device — 6000 cycles,

b) for @& device employed as a protective device — 100,000 cycles, and

c¢) or a device employed as a combination operating and protective device — 100,000 ¢
PERFORMANCE
45 General
45.1 Repregentative units of the insect-electrocution equipment shall be subjected to the ap
described in Beetions 46 — 64. Each test shall be conducted at the input voltage indicated

and at the rat

re coefficient
all be tested
Hurance test:

ycles.

plicable tests
n Table 45.1

bd erQ| lency or frn(_1I| lencies,unless otherwise cpnr\ifind

Table 45.1
Values of test voltages

Rated voltage, volts Test voltage, volts

105-120 120
Between 121 — 207 1.1 times rated voltage
208 — 240 240

Between 241 — 250 1.1 times rated voltage
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46 Leakage Current Test

46.1 The leakage current of cord-connected equipment when tested in accordance with 46.2 — 46.6 shall
not be more than 0.5 mA.

46.2 Leakage current refers to all currents, including capacitively coupled currents, that may be
conveyed between exposed conductive surfaces of a product and ground or other exposed conductive
surfaces of the product.

46.3 All exposed conductive surfaces are to be tested for leakage currents. The leakage currents from
these surfaces are to be measured to the grounded supply conductor |nd|V|duaIIy, as well as collectively, if
: C e s an enclosure
considered cceptable for protectlon agalnst electr|c shock as deflned in Electrlc Shock Section 27.
Surfaces arg considered to be simultaneously accessible if they can be readily contacted by one or both
hands of a pgrson at the same time.

46.4 If a cpnductive surface other than metal is used for the enclosure or part of the gnclosure, the
leakage current is to be measured using a metal foil with an area of 10, by 20 cm in contact with the
surface. If the surface is less than 10 by 20 cm, the metal foil is to be the same size as theg surface. The
metal foil is not to remain in place long enough to affect the temperature-of the equipment.

46.5 The measurement circuit for the leakage current measurements is to be as shown i Figure 46.1.
The ideal mgasurement instrument is defined in (a) — (d). The meter actually used for a mgasurement is
required only to indicate the same numerical value for acparticular measurement as the |defined ideal
instrument. The meter used is not required to have all theiattributes of the defined ideal instrument.

a) The meter is to have an input impedance:of 1500 ohms resistive shunted by a cppacitance of
0.15 ifd.

b) The meter is to indicate 1.11 times\the average of the full-wave rectified composit¢ waveform of
voltage across the resistor or currentthrough the resistor.

c) Over a frequency range.of“0 — 100 kHz, the measurement circuitry is to havg a frequency
respanse (ratio of indicated\to actual value of current) that is equal to the ratio of the jmpedance of
a 1500 ohm resistor shunted by a 0.15 pfd capacitor to 1500 ohms. At an indication ¢f 0.5 mA, the
measpurement is to have an error of not more than 5 percent at 60 Hz.

d) Unless the meter is being used to measure leakage from one part of a product t¢ another, the
metef is to be.connected between the accessible parts and the grounded supply conductor.
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Figure 46.1

Leakage current measurement circuits

PRODUCT METER

= | INsuLATING
TABLE

GROUNDED SUPPLY CONDUCTOR B

1 — Insect—electrocution equipment intended for connection to a 120-volt power supply.

— PRODUCT METER
ﬁ 120V A J
240V <2 a ] —
‘ 120V —%»—

3

St % INSULATING
- [TABLE

Yyl

<KL

GROUNDED SUPPLY CONDUCTOR

2 — Insect—elegtrocution equipment intended for connection to_a\three—wire, grounded neutral power supply, as illjustrated above.

- ] PRODUCT METER
0 oN | I N |l
240V <n—] s1 [ Lo o o
|— —_ - 3
|
= | INBULATING
TABLE

|—
I

3 — Insect—eled illustrated above.

LC300K

A — Probe with shielded lead.
B — Separated and used as clip when measuring from one part of insect-electrocution equipment to another.
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46.6 A representative product is to be tested for leakage current starting with the as-received condition —
the as-received condition being without prior energization, except as is able to occur as part of the
production-line testing. The supply voltage is to be adjusted to rated voltage. The test sequence, with

reference to t

he measuring circuit, Figure 46.1, is to be as follows:

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

b) Switch S1 is then to be closed, energizing the product, and within 5 seconds the leakage current
is to be measured using both positions of switch S2, and with the product switching devices in all
their normal operating positions.

c) Leakage current is to be monitored until thermal stabilization. Both positions of ‘sw
be usked in determining this measurement. Thermal stabilization is to be obtainedby o

the ngrmal temperature test.
47 Input Test
47.1 The ifput current or power to insect-electrocution equipment shall\not be greater tha

of the marke

47.2 To de
supply sourc

] rating.

measured wiile a 500 ohm noninductive resistor is connected across the electrodes.

48 Output

48.1 Under
for cord-con
electrocution

48.2 To de
source havin
between the
obtained.

48.3 The m
more than 1(

Test

nected insect-electrocution equipment and 20 mA for permanently-conn
equipment. See 70.2.10 and"74.3.

g a voltage in accordance with Table 45.1. A noninductive variable resistor is to
electrodes. The\ value of the resistance is to be varied until maximum out

percent. See 70.1.3.

4

49 Normal

49.1

ermine compliance with 47.1, the insect-electrocUtion equipment shall be cg
B having a voltage equal to the maximum marked\wvoltage. The input current or j

any condition of loading, the current output between the electrodes shall not &

ermine compliance with 48.1, the insect control equipment shall be connecte

aximunmvoltage and current at the electrodes shall not exceed the marked rat

itch S2 are to

peration as in

h 110 percent

nnected to a

bower is to be

xceed 12 mA

bcted insect-

d to a supply
be connected
but current is

ing, if any, by

Femperature-Tes

Under any condition of operation for which it is designed, the insect-electrocution equipment shall

not attain a temperature exceeding the limit for any material employed in the product. See Table 49.1.
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Table 49.1
Maximum acceptable temperature rises

Material and component parts Degrees C Degrees F

1. A point on or within a terminal box or compartment of permanently wired insect- 35 63
electrocution equipment on which conductors to be connected may rest, unless the
equipment is marked in accordance with 71.2

2. Varnished-cloth insulation 60 108

3. Fuses 65 117

4, Fiber employed as electrical insulation or as cord bushings 65 117

5. Wood and other combustible material 65 117

6. Surface pporrwhitcta-productmay bemournted-rserviceand-a surface that may be 65 117
adjacen{ to the product when so mounted

7. Phenoliq composition employed as electrical insulation or as a part whose deterioration 1258 2252

would rgsult in risk of fire, electric shock, or injury to persons

Insulatedl wire or cord 352 632
9. Capacitgr

Eleftrolytic 40P 72b

OtHer types 65°¢ 117°
10.  Sealing fompound d d
11.  Polymerjc Material f f
12.  Transformer coil with a Class 105 insulation system, or lamp ballast

Thgrmocouple method 65 117

Resistance method 75 135
13.  Transformer coil with a Class 130 insulation system

Thgrmocouple method 85 153

Registance 95 171
14.  Selenium rectifier 50° 90°
15.  Silicon rectifier 75° 135°
16.  Surface$ subject to incidental contact dufing normal use

Metallic 45 81

Nopmetallic 70 126

@ The limitationg of phenolic composition, and of rubber or thermoplastic insulation, do not apply to a compound that|has been
investigated anfl accepted as,having special heat-resistant properties.

® A capacitor oferating ata‘temperature rise higher than 40°C (72°F) may be evaluated on the basis of its marked t¢mperature
rating or, if not fharked.with”a temperature rating, may be investigated to determine its acceptability at the higher tenpperature.

¢ A capacitor thfit operates at a temperature rise of more than 65°C (117°F) can be evaluated on the basis of its marked
temperature linfit.

d Unless a thermosetting material, the maximum sealing-compound temperature, when corrected to a 25°C (77°F) ambient
temperature, is 15°C (27°F) less than the softening point of the compound as determined by the Standard Test Methods for
Softening Point of Resins Derived from Naval Stores by Ring-and-Ball Apparatus, ASTM E28.

¢ The limitation does not apply to a rectifier that has been investigated and accepted for a higher temperature.

f25°C (45°F), unless investigated for a higher temperature.

49.2 A protective device, such as, a fuse, thermal protector, or similar measures, shall not operate during
the test.

49.3 No flame or molten material shall be emitted either within or outside the enclosure of the equipment
during the test.
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49.4 Unless investigated and found acceptable, a supporting means formed of soft rubber or a rubber-
like material is to be removed prior to the test. If the supporting means has a metal insert, such as a screw
or rivet, the test is to be conducted with the product supported by the metal insert.

49.5 To determine compliance with 49.1, the unit is to be connected to a supply source of specified
voltage; see Table 45.1. The product is to be operated continuously until thermal equilibrium is attained

under the following operating conditions:

a) Electrodes open-circuited (normal standby condition),

b) Electrodes short-circuited,

C) Ar ;||9 betweenetectrodes-withra dut_y uyu:c of-t-second—ON—and-2-seconds—SHF". The Spark
gap ig to be adjusted for the maximum distance possible while maintaining the arg;and

d) A resistive load connected between the electrodes, and adjusted so as to result in the maximum
input purrent or power.

49.6 Winding temperatures are to be measured by the resistance .method. In add

temperatures
inaccessible
wrapped wit
temperature
the indicated

may be measured by thermocouples located on winding surfaces unles
for mounting of thermocouples, such as a coil embedded in sealing compo
h thermal insulation. If the temperature is affected{by an external source
rise measured by thermocouple at a point on the surface of a coil may be 5°C (9
in items 12 and 13 in Table 49.1, if the temperature rise of the coil as mea

tion, winding
s the coil is
und or a coil
of heat, the
’'F) more than
sured by the

resistance method is no more than that specified.

49.7 The tgmperature rise of a winding is to be calculated using the equation

R
At~ U+ 1) = (k+ 1)

in which:

At is the temperature risesinidegrees Celsius,

R is the resistance of.the coil at the end of the test,

r is the resistarice-of the coil when the coil temperature is at a known room temperature

’

t, is the coiNlemperature, and the room temperature, in degrees Celsius when r is measured,

t H t by 4+ £ £ H 2l LCaolas N ol £ 41 £ £ al
2 IS TS TOUTNTT AITIVICTIUICTITIOCTAtur S InT UUyIUUO CCTIoiuoS at tre Crid ur tric tcot, drid

k is 234.5 for copper or 225.0 for electrical-conductor grade aluminum.

49.8 All values of temperature rise in Table 49.1 are based on an assumed ambient temperature of 25°C
(77°F). Tests may be conducted at any ambient temperature within the range of 10 — 40°C (50 — 104°F).

49.9 A short length of rubber- or thermoplastic-insulated flexible cord within the product exposed to a
temperature of more than 60°C (140°F) is acceptable if supplementary insulation, acceptable for the
measured temperature and of adequate dielectric properties, is employed on each individual conductor.

49.10 Except as indicated in 49.6, temperatures are to be measured by thermocouples consisting of
wires not larger than 24 AWG (0.21 mm?) and not smaller than 30 AWG (0.05 mm?). The thermocouples
and the related instrument are to be accurate and calibrated in accordance with standard laboratory
practice. The thermocouple wire is to conform with the requirements Special Tolerances thermocouples as
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listed in the Tolerances on Initial Values of EMF versus Temperature tables in the Standard Specification
and Temperature-Electromotive Force (emf) Tables for Standardized Thermocouples, ANSI/ASTM
E230/E230M. Thermocouples using iron and constantan 30 AWG (0.05 mm?) wires are to be used with a
potentiometer-type instrument whenever a referee temperature measurement by thermocouple is
necessary.

49.11 A thermocouple junction and adjacent thermocouple lead wires are to be securely held in good
thermal contact with the surface of the material being measured. In most cases, good thermal contact will
result from securely taping or cementing the thermocouple in place, but if a metal surface is involved,
brazing or soldering of the thermocouple to the metal may be necessary.

49.12 With reference to 49.5, thermal equilibrium is considered to exist if two successive readings taken
at least 30 mihutes apart indicate no change.

50 Abnormal Temperature Test

50.1 The eléctrode transformer windings, under a condition of continuous arcing of the sedondary, shall
not have a tegmperature rise of more than 110°C (198°F) for Class 105 and_135°C (243°F) for Class 130
insulation wheén measured by the resistance method.

50.2 To deteérmine compliance with 50.1, the product is to be connhécted to a supply source of specified

voltage; see | m is attained
during a con
maximum dis
51 Dielectr
51.1 Insect{

the risk of fir
frequency wit

Table 45.1. The product is to be operated continuously until thermal equilibriu
dition of sustained arcing between electrodes.»The spark gap is to be adjy
ance possible while maintaining the arc.

c Voltage-Withstand Test
electrocution equipment shall withstand for 1 minute without a breakdown that g

b or electric shock, the application of an essentially sinusoidal potential of ar
h the product at the maximumleperating temperature reached in the temperaturg

sted for the

ould result in
appropriate
test:

a) On¢ thousand volts plus twice' the primary voltage (test voltage per Table 45.1) applied between

the primary circuit and exposed or grounded dead-metal parts.
b) 129 percent of the maximum measured secondary-circuit voltage applied between
1) The primary and secondary circuit(s), and

2) Between a secondary circuit and exposed dead-metal parts.

c) A primary voltage applied to the ends of the primary winding of the electrode transformer with
one side of the primary winding solidly connected to the enclosure. The test shall be made first with
one end of the secondary, and then the other in turn, connected to the enclosure. The primary
voltage shall be increased to cause a secondary voltage equal to 150 percent of the maximum
normal secondary voltage.

d) One thousand volts plus twice the primary voltage (test voltage per Table 45.1) between the
terminals of a capacitor used for radio-interference elimination or arc suppression in the primary
circuit.

e) 150 percent of the maximum voltage obtained in normal operation between the terminals of a
capacitor connected across the secondary of a transformer.

f) One thousand volts plus twice the secondary voltage applied between secondary circuit parts of
opposite polarity. Both the transformer and the electrodes may be disconnected during the test, if
necessary.
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51.2

If one end of the electrode-transformer secondary winding is connected to the frame or enclosure,

the insect-electrocution equipment shall be subjected to the following additional tests without breakdown.
The test voltage shall be essentially sinusoidal of an appropriate frequency, and shall be maintained for 1
minute. The tests specified in 51.1 (b) and (c) are to be waived:

a) Twice the sum of maximum primary circuit voltage and maximum secondary circuit voltage plus

1000

V between primary and secondary circuits.

b) The electrode transformer primary winding is to be connected to a sinusoidal supply source, with
one end of the primary winding also connected to a common connection of the secondary winding
and the frame or enclosure. The supply voltage shall be increased so as to cause the voltage in the
secondary to equal 3 times the maximum normal secondary voltage.

c) Th

conngcted to the common connection of the secondary winding and frame or enclosu

51.3 Tode
a transform

and 51.2 (b)

excessive hg

test level is r

p test in (b) shall be repeated with the other end of the electrode transformer/pr

rmine if a unit complies with the requirements in 51.1 and 51.2, it istte be test

and (c), is to be conducted at a higher frequency to preclude‘the exciting current
ating of the transformer. The applied potential is to be inereased from zero unt
pbached, and is to be held at that level for 1 minute. Thefincrease in applied poter

e
e:Fof 500-VA capacity or larger, having an output voltage that is essentially sinu;F)
be varied. The tests are to be conducted at the rated frequency, except that the test speci

mary winding
e.

by means of
idal and can
ied in 51.1(c)
from causing
| the required
tial is to be at

a substantia
voltmeter.

ly uniform rate and as rapid as is consistent withits value being correctly ipdicated by a

52 Arc-Tracking Test

52.1 The i
52.3 without

sulating material referenced in 34.5 and 35.1.10 shall be subjected to the tesfs in 52.2 and
ncreasing the risk of fire or electric. shock.

52.2 The afc, using the energy available/from the parts involved, is to be established between the high-
voltage part and any adjacent part of different potential where breakdown is likely to occur. The arc is to be
used to attempt to ignite materials forming parts of the high-voltage enclosure or to ignite maferials located
between the |parts of different potential. The arc is to be established by means of a conductiye probe. The
conductive pfobe is to be usedto break through insulation or to create arc-tracking across the surface of
insulating materials. The arcing is to be continued for 15 minutes at each location. During the 15-minute
period, if flapning occurs_the arcing is to be stopped, and the time of flaming measured| If the flame
extinguisheslin less than-30 seconds, the arcing is to be reestablished and continued for a tofal arcing time
of 15 minute$. If the material is ignited, the flame shall self-extinguish within 30 seconds.

52.3 There|shall be no permanent carbon conductor path determined by the application pf a dielectric
voltage-withstand potential equal to twice the voltage in the circuit plus 1000 V, applied for 60 seconds
between the parts involved.

53 Abnormal Operation Test
53.1 General
53.1.1 If a semiconductor device (rectifier, transistor, or similar component), or an electrolytic capacitor is

provided, there shall not be a risk of fire or electric shock resulting from short-circuiting, singly, of any of
these components.

53.1.2 To comply with 53.1.1, one representative unit of the insect-electrocution equipment is to be
connected to a supply circuit with the appropriate voltage (Table 45.1), with the component short-circuited.
Only two terminals are to be short-circuited together at one time, if there are more than two terminals on
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the component. The test is to be repeated on two additional units, if it is interrupted by the opening of a
component or protective device in the equipment without evidence of a risk of fire or electric shock.
However, the test may be discontinued if it continues for 7 hours without evidence of a risk of fire or electric
shock.

53.1.3 During the test, a user-replaceable fuse shall be replaced with a fuse having the maximum
ampere rating which can be accommodated in the product.

53.1.4 During the test, the complete product is to be covered with a layer of cheesecloth. The cloth is to
be bleached cheesecloth 36 inches (914 mm) wide, running 14 — 15 yd/Ib (approximately 28 — 30 m/kg),
and having what is known to the trade as a “count of 32 x 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 in

ne direction

and 11 in the

5315 Arris

bther direction).

< of fire is considered to exist if there is ignition of components or materials o

flame or molt¢n metal.

53.1.6 Follo
twice the rate

and other act
53.2 Electrs

53.2.1 Asin
state device,
injury. For a

integrated cir

Exception: A
determined b
of fire, electri

53.2.2 The
operation tes

54 Water S

541 InsectH

wing the test in 53.1.2, the unit shall withstand a dielectric test.potential equal tg

 emission of

1000 V plus

d voltage (Table 45.1) applied for 60 seconds between the.primary circuit and metal parts
that may be accessible during intended use or during user servicing (lamp replacement, ins

ons).
bnic components

gle malfunction (short or open) of any circuit’‘component, such as a resistor, ca
and the like shall not result in a risk of fire or electric shock or increased ris
Hiscrete, multiple (more than two) terminal device, such as a transistor, SCR
cuit device, any combination of terminals taken two at a time shall be open- or sh

ect removal,

pacitor, solid

of personal
, triac, or an
ort-circuited.

bnormal operation testing of\multiple terminal circuit devices may be reduced if it can be

y circuit analysis that an open- or short-circuit of the terminal(s) is not likely to r
shock or injury to persons.

Dielectric VoltagetWithstand Test, Section 51 need be conducted only after the |
unless it is necessary to replace components after conducting the other tests.

pray Test

electrocution equipment intended for outdoor use shall be subjected to the eg

bsult in a risk

ast abnormal

uivalent of a

beating rain

nits fnp and sides. The Spray. is to bhe applinnl for 4 hours as described in 54

. During the

test the equipment is to be energized, or unenergized, whichever results in the most severe condition.

54.2 The water spray test apparatus is to consist of three spray heads constructed in accordance with
the details shown in Figure 54.1 and mounted in a water-supply pipe rack shown in Figure 54.2. The water
pressure is to be maintained at each spray head at approximately 5 Ibf/in? (3500 N/m?). The product is to
be brought into the focal area of the three spray heads in such a position and under such conditions that
the greatest quantity of water, if any, will enter it.
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Figure 54.1
Spray head
ASSEMBLY 2
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R (DRILL TO DEPTH
R FOn THROAT)
g-v (HEX. OR ROUND

BAR STOCK)
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K fa—

3 . SQUARE SECTION SLOTS — W WIDE x G DEEP — SPACE 120°
60 HELIX — LEADING EDGES TANGENT TO RADIAL HOLES

ltem inch mm [tem inch mm
A 1=7/32 31.0 N 1/32 0.80
B 7/16 11.0 P .575 14.61
C 9/16 14.0 .576 14.63
D .578 14.68 Q 453 11.51

.580 14.73 .454 11.53
E 1/64 0.40 R 1/4 6.35
F c c S 1/32 b 0.80
G .06 b 1.52 T (No. 35)b 2.80
H (No.9) 5.0 U (No. 40) 2.50
J 23/32 18.3 Vv 5/8 16.0
K 5/32 3.97 W 0.06 1.52
L 1/4 6.35
M 3/32 2.38
d Nylon Rain—Test Spray Heads are available from

Underwriters Laboratories
b ANSI B94.11M Drill Size
C Optional — To serve as a wrench grip.
RT100E
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Figure 54.2
Water-spray piping
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54.3 After exposure to the water spray test described in 54.1 and 54.2, insect-electrocution equipment
that is cord-connected shall comply with the leakage current requirements of Leakage Current Test,
Section 46. Equipment not required to be tested for leakage current shall have an insulation resistance of
not less than 50,000 ohms between live parts and accessible dead-metal parts. Following the leakage-
current or insulation-resistance measurements, the equipment shall be tested for dielectric voltage-
withstand between primary circuitry and accessible metal parts and between primary circuitry and

secondary circuitry in accordance with Dielectric Voltage-Withstand Test, Section 51.

54.4 Thein

a) By

sulation resistance is to be measured:

a magneto megohmmeter that has an open-circuit output of 500 V,

b) By
curre

c) By

54.5 Insect
servicing shg

55 Humidi

55.1 Insect
of 88 +2 per
still exposed
with Leakagq
and shall not|

55.2 If the
Type 2, or W
relative hum
period and W
shall be mea

55.3 Follow
equipment is
parts in acco

554 Thein

a voltmeter having an internal resistance of at teast 30,000 ohms and Using a
ht circuit, or

equivalent equipment.

telectrocution equipment that employs a seal that may be adversely affecte

y Conditioning Test

-electrocution equipment shall be exposed for 48 Hours to moist air having a rel
Cent at a temperature of 32.0 £2.0°C (89.6 +3.6°F). Following the 48-hour peri
to the moist air, cord-connected equipment is*to’be tested for leakage current i

Current Test, Section 46. The insulation resistance of all other equipment is to
be less than 50,000 ohms.

nsect-electrocution equipment is intended for outdoor use, a ballast of other
eatherproof type, and a transformer shall be exposed for 168 hours to mois
dity of 88 +2 percent at a temperature of 32.0 +2.0°C (89.6 +3.6°F). Following
hile still exposed to maist.air, the insulation resistance between live and dead
sured and shall not be less than 50,000 ohms.

ing the leakage=current or insulation-resistance measurements required in 55.1
to be tested, for-dielectric voltage-withstand between primary circuitry and acg
Fdance with*Dielectric Voltage-Withstand Test, Section 51.

sulation.resistance is to be measured:

a) By

Il be subjected to the tests in 54.1 — 54.4, after having the sealremoved. See 29,

250-V direct-

d during user
6.

btive humidity
od, and while
n accordance
be measured

than Type 1,
air having a
the 168-hour
d metal parts

and 55.2, the
essible metal

a magneto megohmmeter that has an open circuit output of 500 V.

b) By a voltmeter having an internal resistance of at least 30,000 ohms and using a 250-V direct-
current circuit, or

c) By

equivalent equipment.

56 Enclosure Pressure Test

56.1

The external enclosure shall withstand 20 Ibf (89 N) without permanent distortion reducing spacings

below the values specified in Spacings, Section 35, or transient distortion that results in contact with live
parts. The force is to be applied for one minute by means of a 0.50 inch (12.7 mm) diameter rod with a
hemispherical end. The acceptability of an opening that occurs during application of the force is to be
determined under the requirements in Accessibility of Parts Involving the Risk of Electric Shock, Section
28.
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Exception: The portion of the enclosure with the openings for insects to enter the electrode area is to be
tested using 15 Ibf (67 N) applied with a rod having a 1 inch (25.4 mm) square flat end.

57 Enclosure Impact Test

57.1 Insect-electrocution equipment shall not involve risk of fire, electric shock or injury to persons when
subjected to the impact tests described in 57.2 — 57.5. For outdoor-use insect-electrocution equipment,
impacting shall not impair the water tightness of the enclosure.

57.2 Each of three representative units of insect-electrocution equipment shall be subjected to three
impacts of 5 ft-Ib (6.8 J) on surfaces that are likely to be exposed to impacting during use.

Exception: If [the manufacturer so elects, fewer units may be used in accordance with Eigyre 57.1. The

overall perfofmance is acceptable upon completion of any one of the sequences represenfed in Figure
57.1.

Figure 57.1
Procedures for impact tests

Each series consists of three ball impacts

Sample Number

Series
Num—
ber 12 3 12 3 1.2 3 12 3
1 A NN ANN A N N A N N
2 A NN A NN U A N U A N
3 A N N U A N A N U A
Arrows indicate sequence of test procedure
A — Acceptable results from drop
U——Unacceptabte Ttesutts from drop
N — No test necessary
SA1162

57.3 The impact specified in 57.2 is to be performed by dropping or swinging as a pendulum a steel
sphere, 2 inches (50.8 mm) in diameter and weighing 1.18 Ib (0.535 kg) from the height necessary to
cause the specified impact. See Figure 57.2.
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