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The sixth edition of UL 1436, Outlet Circuit Testers and Similar Indicating Devices, has been
issued and includes the following revisions:

* New and revised requirements to address Absence of Voltage Tester (AVT).

The new/revised requirements are substantially in accordance with Proposal(s) on this subject dated July

15, 2016.
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INTRODUCTION
1 Scope

1.1 These requirements apply to outlet circuit testers, including screwdriver and pen-

style voltage

presence indicators, for use on 15-, 20-, and 30-A, 3-wire, 125-, 250-, 277-, 480-, or 600-V receptacles,
ground-fault circuit-interrupter testers and arc-fault circuit-interrupter indicators for use on 15- and 20-A,

3-wire, 125-V receptacles, and similar indicating devices that are:

a) Intended to be connected to the receptacle for a period of time only as long as i
to note the indicated pattern of lights or other similar indicating means; and

S necessary

b) NPT ntended to be a comprenensive INstrument or 1o determine the quality of in

1.2 These rgquirements also apply to retention testers and other indicating devices wit
testing capability (hereafter referred to as retention testers) that are intended to,jndicate the
on the blade |or blades of the tester by the contacts of a receptacle.

1.3 These rgquirements also apply to permanently-mounted Absence of\Woltage Testers (
intended to cpnfirm the de-energization of normally energized equipment.

1.4 Testers jand indicating devices that additionally measur€ acCtual electrical phenome
specific voltgge, current, resistance, or similar values shall>additionally comply with the
Electrical Eqliipment for Measurement, Control, and Laboratory Use; Part 1: General Req
61010-1.

1.5 These rgquirements do not cover products thatiare only intended to measure electrica
Such products shall instead comply with the Standard for Electrical Equipment for Measurer
and Laboratgry Use; Part 1. General Requirements, UL 61010-1.

2 Componerjts

2.1 Except as indicated in 2.2, ascomponent of a product covered by this Standard shall co
requirements| for that component:"See Appendix A for a list of standards covering compone
used in the products covered by this Standard.

2.2 A compgnent need not comply with a specific requirement that:

a) Involves a feature or characteristic not needed in the application of the compong

e grounding

h a retention
force exerted

AVT) that are

bna including
Standard for
irements, UL

phenomena.
nent, Control,

mply with the
nts generally

ent in the

proddict covered by this Standard, or

b) Is superseded by a requirement in this Standard.

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

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

for which they have been recognized.

3 Units of Measurement

3.1 When a value for measurement is followed by a value in other units in parentheses, the second value

may be only

approximate. The first stated value is the requirement.

4 Undated References

4.1 Any undfifed reference to a code or standard appearing I the requirements of this Stan

interpreted a
5 Glossary
5.1 For the

5.2 ABSEN(Q
that a circuit

5 referring to the latest edition of that code or standard.

urposes of this Standard the following definitions apply.

E OF VOLTAGE TESTER (AVT) — A permanently-mounted'test device that is
is de-energized prior to opening an electrical enclosuré_that contains energi

conductors

absence of ghase-to-phase voltage and phase-to-ground voltages AVTs are provided with

and visual i

determining that voltage is absence.

5.3 ARC-FAULT CIRCUIT-INTERRUPTER (AFCI) INDICATOR — A device with no receptad

when plugge
current betw
other similar

also include the provisions of an Outlet Gircuit Tester, see 5.5, a Ground-Fault Circuit-Inter

see 5.4, 0rb

5.4 GROUN
that, when p
conductor, ar
whether a G
provisions of

5.5 OUTLET

d circuit parts. An AVT is provided with a test cireuit with active indicationg

icators to confirm that the tester is functioning., properly before and after th

into a receptacle and activated, produces arcing current pulses representati
en the ungrounded and grounded‘\conductors, and then indicates by a patter
means, whether an AFCI connected to the branch circuit is functioning. An AF

Dth.

D-FAULT CIRCUIT-INTERRUPTER (GFCI) TESTER — A device with no rec
ugged into a reegeptacle and activated, circulates current through the ungrg
d the grounding conductor and then indicates by a pattern of lights, or other s
FCI connected- to the branch circuit is functioning. A GFCI tester may als
an Outlet/Circuit Tester. See 5.5.

CIRCUIT TESTER — A device with no receptacle outlets that, when in

dard shall be

used to verify
zed electrical
to verify the
a test circuit
e process of

le outlet that,
e of arc-fault
n of lights, or
C| tester may
rupter Tester,

bptacle outlet
unded circuit
milar means,
b include the

serted into a

receptacle, in

dicatés by a pattern of lights, or other similar means, the presence, or absen

e, of specific

elementary
tester.

Ty Cconditions.— AT outtet Titcuit tester TayatSo - ncorporate the provisions

f a retention

5.6 RETENTION TESTER — A hand held device with no receptacle outlet which, when removed from a
receptacle, indicates the force of retention exerted on the line blades and grounding pin of an attachment
plug by the contacts of a receptacle. The means to measure the retention may be mechanical, electronic,
or both.
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5.7 VOLTAGE PRESENCE INDICATOR — Screwdriver and pen style hand-held devices intended for
temporary insertion into receptacles to provide an indication that the outlet is current carrying.

CONSTRUCTION

6 General

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

6.2 The dimensions, materials and configurations of blades shall comply with the requirements for

attachment p|

Exception:
requirements

7 Enclosure
7.1 All electr|
Exception: §
7.2 The encl

encountered
partial collap|

conditions that alone or in combination increase the risk of electric shock, fire, or personal

7.3 Among t
a) M
b) R
c) M
d) C
e) R

f) Re

The line blade or blades, and grounding pin of a retention tester shall instead cd

pisture-absorptive-properties;

ugs In the Standard for Attachment Plugs and Receptacles, UL 498.

for Retention Testers, Section 11.

cal parts of an indicating device shall be provided with an. enclosure.
Blades for connection to the circuit to be tested need-ot comply.
bsure of an indicating device shall be strong andhrigid so as to resist the abusg
during use. The mechanical strength inherentin”the indicating device shall pre
Se with attendant reduction of spacings,.l0osening or displacement of par
ne factors taken into consideration_inevaluating an enclosure are:

echanical strength;

bsistance to impact and\abrasion;

bmbustibility ‘and resistance to ignition from electrical sources;

psistance Jto corrosion;

mply with the

bs likely to be
clude total or
s, and other
njury.

sistance to degradation and distortion at temperatures to which the enclosure

may be

subjettedumnder comnditions of Tormat-or- abnormTat use; and

g) Dielectric properties, insulation resistance, and resistance to arc tracking.

7.4 The enclosure of an indicating device shall be formed of a material having a minimum flammability
classification of HB as specified in the Standard for Tests for Flammability of Plastic Materials for Parts in
Devices and Appliances, UL 94.
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7.5 An enclosure shall have no openings through which a 3/32 in (2.4 mm) diameter rod can be inserted.

7.6 A polymeric part of the AVT to be installed through an opening in an enclosure shall be made of a
material rated in accordance with the Standard for Tests for Flammability of Plastic Materials for Parts in
Devices and Appliances, UL 94, and shall comply with the following:

a) A polymeric part closing an opening in the enclosure having an area of not more than 1.2 in?

(775

mm?) shall be:
1) A pilot light lens classed 5VA, 5VB, V-0, V-1, V-2, or HB;

2) Rated V-0, V-1, or V-2; or

b) A
(775
V-2,

Exce
encld

intermal metal barrier or polymeric barrier that complies/with the flammability test. A

boar
flamn
seco
Elec
Requ

c) A
(304,
comp

8 Current-C4g

8.1 Ferrous
depended up

Exception:
the requirem

$tainless steel employed for a current-carrying part not subject to arcing meet:

3) Rated HB and comply with the flammability test requirements in theiSta
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

polymeric part closing an opening in an enclosure having an area ofy more thg
mm?) and having no dimension greater than 12 in (304.8 mm), shall be rated
br HB, and shall comply with the flammability and impact test\requirements in

ption: The polymeric part is not required to be subjected to the flammability
ses only parts that do not pose a risk of fire, and js.protected from exposure

| rated V-0 may serve as a polymeric barrier when the assembly comg
hability test. A risk of fire is considered toxexist within a circuit unless thé
hdary circuit supplied by a Class 2, limited@ower source or complies with the
rical Equipment for Measurement, Control, and Laboratory Use; Par
irements, UL 61010-1, Limited-energy-cCircuit requirements.

polymeric part closing an opening in an enclosure having any dimension grea;
8 mm), shall comply with the flammability and impact requirements in (b) aboy
ly with requirements for the-érush resistance test in UL 746C.
rrying Parts

metal, plain or plated, shall not be used for parts, including battery termir

on to carry cucrent.

PNt

hdard for

n 1.2 in?
V-0, V-1,
UL 746C.

test when it
to fire by an
printed wiring
lies with the
it circuit is a
Standard for
1: General

er than 12 in

e and also

als, that are

5 the intent of

8.2 A steel il

At TS COIMOSION-TESStant (Staimtess) or a steetthat s protectedagainst Tormosior

by cadmium

plating, zinc plating, or an equivalent protective coating may be used for wire-binding nuts and screws if
these parts are not depended upon to carry current.

8.3 A current-carrying part shall be prevented from turning relative to the surface on which it is mounted
by positive means if such turning would adversely affect the performance of the device. Parts within
screwdriver voltage presence indicators shall not turn or be adversely affected when the screwdriver is
subjected to the Torque Test, Section 22.
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8.4 Uninsulated current-carrying parts shall be secured in place so that a reduction in the spacings below
those required in Spacings, Section 9 is not likely. All current-carrying parts of a voltage presence

indicator shall be mechanically secured, soldered, or both.

9 Spacings

9.1 There shall be a spacing through air or over surface of not less than 3/64 in (1.2 mm) for devices

rated 250 V or less and not less than 1/8 in (3.2 mm) for devices rated greater than 250 V:

a) Between uninsulated current-carrying parts of opposite polarity and between uni

nsulated

current-carrying parts and dead metal parts that are likely to be grounded or exposed to contact

by persons when the device is used in the intended manner; and

b) Bgtween grounded and grounding parts.

Exception: AVTs shall comply with the creepage, clearance and through insulatipn fequir
Standard foi| Electrical Equipment for Measurement, Control, and Laboratery>Use; Pa
Requirements, UL 61010-1 and the Standard for Safety Requirements for. Electrical E
Measuremerft, Control, and Laboratory Use — Part 2-030: Particular Requirements for|
Measuring Clreuits, UL 61010-2-030. All mains connect circuits shall meet basic insulation
for opposite polarity circuits.

9.2 In measyiring a spacing, an isolated dead metal part intefposed between current-car
opposite polarity or between a current-carrying part and agrounded or exposed dead
considered tq reduce the spacing by the amount equal to‘the dimension of the isolated ded

9.3 For scre
shall be plac
circuits of thg

vdriver and pen style voltage presence“indicators, a suitable barrier or insul
ed around a resistor or the resistor bady, to ensure minimum spacings and
resistor leads.

Resistor or resistor leads that are secured by space limitations, enclosurg
heans, or mounted on a ptinted wiring board, need not comply with this requir

Exception:
mechanical 1
10 GFCI Tegters and AFCI Indicators
10.1 A norm
the switch sh

switch of a G
against unint

bl be provided with a barrier to guard against unintentional activation. The test
I-Cl tester that employs a power-supply cord shall not be required to have a b3
bntional activation.

bments in the
t 1: General
quipment for
Testing and
requirements

ying parts of
metal part is
d metal part.

hting material

separation of

b projections,
pment.

hlly open momentary contact switch shall be provided on a GFCI tester. The test button on

button on the
rrier to guard

on the switch

10.2 A normally*open contact switch shall be provided on an AFCI indicator. The test button

shall not be requiredtohrave a barrier to guard-against umimntentionat activatior:

10.3 When an automatic timing circuit is provided in the GFCI tester, the timing circuit shall function to
open the circuit in no less than six nor more than 7.2 s after the test button is activated. See 23.3.
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10.4 A GFCl tester and an AFCI indicator shall be provided with an audible or visible indicator which shall
be present until the GFCI or AFCI trips.

11 Retention Testers

11.1 The line blade or blades of a retention testing device shall have a width of 0.240 — 0.260 in (6.10 —
6.60 mm) and a thickness of 0.055 — 0.058 in (1.40 — 1.47 mm). There shall not be any holes or detents
along the length of the blades beyond 0.250 in (6.35 mm) from the point where the blades enter the body
of the tester.

11.2 A retention testing device shall include a means to test the retention force of the grounding contact
of a receptacle. The grounding pin of the tester need not be located on the same plane as the line blade
or blades. THe grounding pin shall have a diameter of 0.184 — 0.190 in (4.67 — 4.82 mm).ahd a rounded
tip with a radjus of 1/8 in (3.2 mm).

11.3 A retention tester need not be provided with two line blades.

11.4 A retenfion tester that incorporates more than a single line blade on the”same face [of the device
shall comply with all of the following:

a) The tester shall indicate the test results of each receptaclé_tontact independently in one
singl¢ motion (insertion into and removal from a receptacle);

b) Tie tester shall have plug blades for testing one-or. more of the following configpirations: 2
pole,|3 wire, 15 A 125 V; 2 pole, 3 wire, 20 A 12542 pole, 3 wire, 15 A 250 V; ol 2 pole, 3
wire,[20 A 250 V as described in the Standard fap Wiring Devices — Dimensional Specifications,
NEMA WD 6; and

c) The test results shall not be displayed-or otherwise indicated as an average valje.

11.5 Each lipe blade and grounding pin of a’retention tester shall be provided with a dedigated means,
such as a hple, notch, or the equivalent, intended for the sole purpose of periodically fattaching the
calibration to¢l referred to in 11.10. TheJattachment means shall be located within 0.250 in (6.35 mm) from
the point where the blades enter the-body of the tester.

11.6 The ling blade or bladés;-and grounding pin of a retention tester shall be sufficiently hard to guard
against the dffects of wedr. {f a material other than steel is used it shall be hardened by ¢lectroplating,
anodizing, diffusion, orany other process suitable for the application. The hardness coating shall have a
nominal thickness aofl0.0025 in (0.064 mm) on each side of the blade and on the surface of {he grounding
pin and shalllhaye~a minimum Rockwell C Scale Hardness of 28 or the equivalent.

11.7 A retent a receptacle
or otherwise indicate whether the contacts under test have the minimum acceptable retention force of 6.25
ozf (1.74 N).

11.8 If a tester is provided with a scale, the scale shall be calibrated, provide a calibrated readout with a
minimum of 0.5 ozf (0.14 N) graduations, have a maximum limit of 32 ozf (8.9 N), and be optically sharp
with such resolution that the force of retention will be able to be distinguished within 0.5 ozf (0.14 N). The
6.25 ozf (1.74 N) minimum retention value scale reading shall contrast with the other scale readings.
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11.9 A retention tester shall display the value of the measured retention force of a receptacle until
manually reset or zeroed and shall be marked to instruct the user to reset the tester after each receptacle
contact evaluation. See 36.12.

11.10 A retention tester shall be provided with a calibration tool intended solely to accommodate periodic
verification of force values indicated on the scale. The calibration tool shall displace each line blade and
grounding pin, individually, by an amount which correlates to a known force of retention as specified by
the manufacturer.

11.11 The calibration tool mentioned in 11.10 shall be fabricated from impact-resistant material.

Acceptability

of the tool shall be determined by the Calibration Tool Drop Test, Section 32.

11.12 If line
electrically is

12 Absence
12.1 Generdl

12.1.1 In ad
requirements
Part 1: Gend
Equipment fq
Testing and |

12.1.2 An A

12.1.3 An A
absence of v
for the AVT s

12.1.4 The A
The supervis
exceed the |
Measuremen
incorporate €
the requirem
requirements

12.1.5 The A

lades and grounding pins are provided on more than one plane of a device
blated from one another.

of Voltage Tester (AVT)

dition to the requirements in 12.1 — 12.5, an AVT shall~comply with the
in the Standard for Electrical Equipment for Measuremént, Control, and La
ral Requirements, UL 61010-1 and the Standard fof Safety Requirements
r Measurement, Control, and Laboratory Use < Part 2-030: Particular Req
Measuring Circuits, UL 61010-2-030.

T shall be provided with a means for the user to initiate the test for the absen

T shall provide the user with a visuakindicator to confirm the absence of vol
bltage test has been performed. The visual indicator shall be green and no ot
hall use the color green.

VT shall incorporate a supervisory test circuit to verify that the tester is functio
Dry test circuit shall incorporate a secondary power source, such as a battery,
mit values for accessible parts as defined in the Standard for Electrical B
|, Control, and Laberatory Use; Part 1: General Requirements, UL 61010-1. Te
ectrical, electrgnic; or programmable electronic technology and software, shall
ents in 12.2%nd shall have no critical internal failure that would affect the
in 12.1.5(2.12.1.9.

VT, shall incorporate a supervisory test circuit to verify that the tester is functid

before and after the AVT performs voltage measurements. The test circuit shall not exceed th

for accessibll—mm@mmmmﬁmmm

they shall be

construction
boratory Use;
for Electrical
Lirements for

ce of voltage.

age after the
her indicators

hing properly.
and shall not
quipment for
5t circuits that
be subject to
performance

ning properly
e limit values

Laboratory Use; Part 1. General Requirements, UL 61010-1.

Control, and

12.1.6 The visual indicator shall only illuminate green when all phase-to-phase and phase-to-ground
voltages are < 3.0 Vac rms or < 3.0 Vdc.
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12.1.7 When the phase and ground leads are installed in accordance with the manufacturer’'s
instructions, the visual indicator shall not illuminate green unless the phase and ground leads are in direct
contact with the circuit conductors being tested.

12.1.8 When a phase lead is connected to ground or the ground lead is connected to a phase conductor
the visual indicator shall not illuminate green.

12.1.9 The visual indicator shall not illuminate green unless the secondary power source is operational.
12.2 Functional safety

12.2.1 The safety functions of an AVT, in accordance with 12.1.5 — 12.1.9, if implemented in electrical,
electronic, of programmable elecironic technology and software, shall comply with the |Standard for
Functional Spfety of Electrical/Electronic/Programmable Electronic Safety-Related Systems — Part 1:
General Requirements, IEC 61508-1 (and all parts), SIL 3. Critical internal failure\is ddfined as any
electrical and/or electronic and/or programmable electronic technology where failure wotld affect the
performance requirements in 12.1.5 — 12.1.9.

12.3 Field wiring

12.3.1 Field wiring connections to the circuit being monitored shall, bé provided with wiring|leads (pigtail
leads) that afe intended to be spliced in the field to a circuit ceniductor or with factory-inistalled wiring
terminals.

12.3.2 Field wiring leads and electrical sleeving shall be rated for the maximum voltage ratirlg of the AVT.
All conductorfinsulation and conductor sleeving shall be rated minimum 105°C (221°F).

12.3.3 Each [field-wiring lead shall be copper, mipifaum 14 AWG (2.1 mm?), and not be less than 12 in
(304.8 mm) qr more than 10-ft (3-m) long.

12.3.4 Field wiring leads shall consist of €lass 1 wiring or appliance wiring material with insulation at least
0.75 mm (30 mils) "Minimum Average" thickness with at least 0.68 mm (27 milg) thickness
"Minimum-AttAny-Point.”

12.3.5 Field wiring leads shall-eomply with the Strain Relief Test in Section 34.
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12.4 Branch circuit protection

12.4.1 Overcurrent protection in the Standard for Electrical Equipment for Measurement, Control, and
Laboratory Use; Part 1: General Requirements, UL 61010-1, does not need to be specified.

12.5 Establishing a short circuit current rating

12.5.1 There shall be no component in the primary circuit where a component failure would expose the
AVT to available short circuit currents provided on the main supply.

12.5.2 The monitoring circuit shall be provided with one of the following isolated circuits:

a) Cpmponents in imited voltage/current secondary circuits as defined in Appendiy B; or
b) Cpmponents in limiting impedance circuits as defined in Appendix B.

12.5.3 Base:ﬂ on the results of the Appendix B testing, a Short Circuit Current rating shall b¢ specified on
the product i accordance with 36.16.

PERFORMANCE
13 General
13.1 The pefformance of an indicating device shall be investigated by subjecting the specified number of
indicating deyices to the tests shown in Table 13.1. The seguence shall be as shown even [though some

of the test sections in Table 13.1 may not be numbered €onsecutively.

Table'13.1
Test program for indicating devices

QOutlet circuit testers and/or GFCI testers

Set 12 Set 22 Set 3ab
Propper Operations® Insulation Resistance Test, Section 15 Accelerated Aging Tes{, Section 14
Security ¢f Blades, Section 16 Input Test, Section 18 Security of Blades, $ection 16

Crushirlg Test, Section 17
Drop [Test, Section 19
Propper Operatians®
Temperafure Test, Section 20

a Each set shall consist of 3 representative samples of the outlet circuit tester or the GFCI tester. Each sample of the set is to
be tested sepafately.

b For devices with bodies of molded-rubber, polyvinyl chloride, or copolymer.
¢ For an outlet circuit tester, the proper operations test shall be the circuit condition indication test in Circuit Condition Indication,
Section 21. For a GFCI tester, the proper operations test shall be the ground fault circuit interrupter condition test in GFCI
Condition — Ground Current Measurement, Section 23. Devices that perform more than one function shall be tested under all
proper indication tests that apply.
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14 Accelerated Aging Test
14.1 Rubber compounds

14.1.1 A molded rubber body shall show no apparent deterioration and shall show no greater change in
hardness than ten numbers after being tested as described in 14.1.2 and 14.1.3.

14.1.2 If possible, the molded rubber device is to be used complete. The hardness of the rubber is to be
determined as the average of five readings with an appropriate gauge such as the Rex Hardness Gauge
or the Shore Durometer. The device is then to be placed for 70 h in a full-draft circulating-air oven at a
temperature of 100 +2°C (212 +3.6°F). The device is to be at room temperature for four or more hours
after removal from the oven. The hardness is to be determined again as the average of five readings. The

difference be
is the changs

14.1.3 The a
of rubber and

14.2 PVC co
14.2.1 A deV
discoloration,
oven at a ten

15 Insulation

15.1 When ¢
MQ between

a) C
persq

b) C
may

c) C

15.2 This teg
if they contai

15.3 In deter

ween the average original hardness reading and the average reading taken aft
in hardness.

ccelerated aging test mentioned in 14.1.1 and 14.1.2 is to be made or-samples
on samples of each basic rubber compound employed for the device.

mpounds

ice having a body of molded polyvinyl chloride or a copolymer thereof shall sh
or other signs of deterioration as the result of exposure for 96 h in a full-draft
hperature of 100.0 £1.0°C (212.0 +1.8°F).

Resistance Test

etermined as described in 15.3 — 15.6, the insulation resistance shall not be Ig
irrent-carrying parts and any surface of insulating material that is exposed to

ns or that may be in contact with the ground in service;

Lirrent-carrying parts and.dead metal parts that are exposed to contact by pers
pe grounded in servige;-and

Iirrent-carrying parts of opposite polarity with the indicator circuit disconnected

t is to bednade on rubber and similar materials of any color. Other materials ar
n sufficient free carbon to color the material grey or black.

br oven aging

of each color

DW Nno cracks,

circulating-air

wer than 100

contact by

ons or that

b to be tested

be measured

MiNing compliance with the requirements in 15.1, the insulation resistance is to

by a magnet

TegomMeter Wit arm open-circuit output of 500-V-or by equivatent equipmeTTt.

15.4 In measuring insulation resistance to the surface of an insulating material, it is necessary to apply

an electrode

to insulating material as described in 15.5.
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15.5 A quantity of No. 7 lead drop shot (approximate diameter 0.10 in or 2.5 mm) is to be placed in a
container that is open at the top. After other openings through which the shot could enter have been
plugged carefully with a high resistance insulating material, the device is to be immersed so that the shot

serves as an

electrode and contacts the surface to which the test is to be applied.

15.6 All rubber parts are to be kept for at least 48 h at room temperature before being subjected to the
test mentioned in 15.3 — 15.5.

16 Security of Blades

16.1 The blades and grounding pin of a plug-in indicating device shall be capable of withstanding a direct
pull of 20 Ibf (89 N) for 2 min without loosening or, if a soft (resilient) molded material is involved, without

permanent di

16.2 The de
downward th
it. A 20 Ib (9.
blade displag

17 Crushing

17.1 An indi
applied to a

deformation that could

a) E
b) R

17.2 Any teq
employed. T}
The force is {

18 Input Tes

18.1 A devig
system shall

Exception:

interrupter sh
permanently
test button of

Splacement of 3/3Z2 1n (2.4 mm) or more.

ice is to be supported on a horizontal steel plate with the blades, pinsy.or b
ough a single hole sufficiently large just to enable the blades, pins, or both to
| kg) weight is to be supported by each blade or pin in successions The measu
ement is to be done 2 min after the removal of the weight.

Test

ating device shall be capable of withstanding for 1-iin a crushing force of 7
ny surface at right angles to its major axis without cracking, breaking, d
pose current-carrying parts to unintentional’contact; or

bnder the device incapable of performing its intended function.
ting equipment that can applyCa steady force of 75 Ibf (334 N) to the dg
0 be applied gradually and.held at 75 Ibf (334 N) for a period of 1 min.

i

e that introduc€sa current into the grounding conductor of a permanently in
pe so constricted that the current introduced shall not exceed 2 mA.

A devide )intended to check the operation of a permanently installed groun
all inttoduce not less than 6 mA or not more than 9 mA into the grounding ¢
installed wiring system. The introduction of this test current shall be initiated by

bth projecting
pass through
ement of any

5 Ibf (334 N)
r permanent

vice may be

e device is to be placed between two 1/2 in (12.7 mm) or thicker parallel flat maple blocks.

stalled wiring

o fault circuit
pnductor of a
activating the

the GFCItester. Three devices shalt be subjected to the Grournd Currernt Measurement Test
indicated in 23.1.

18.2 To determine compliance with 18.1, the device shall be tested at 120 V, and at the voltage within

the range of 1

02 — 132 V that will introduce the greatest current into the grounding path.
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19 Drop Test

19.1 After being subjected to the drop-impact described in 19.2 and 19.3, the enclosure of a device shall
not develop any cracks or openings that would expose electrical parts.

19.2 Each of 3 devices shall be dropped 3 times from a height of 5 ft (1.52 m) to strike a hardwood
surface.

19.3 The hardwood surface mentioned in 19.2 is to consist of a layer of nominal 1-in (25-mm)
tongue-and-groove oak flooring mounted on two layers of 3/4-in (19-mm) thick plywood. The surface is to
be a square, nominally 4 ft (1.2 m) on a side. The assembly is to rest on a concrete floor or the equivalent
during the test.

20 Tempera]ure Test
20.1 The operating temperature at any point shall not exceed the temperature limits,shown |n Table 20.1.

Table 20.1
Maximum temperature 2

Materials and component parts °C “P
1. Fuses 90 (194)
2. Fiber used ap electrical insulation 90 (194)
3. Wood or othger combustible material 90 (194)
4. Phenolic comiposition used as electrical insulation or where 150 (302)
malfunction wolild result in a risk of fire or electric shock?
5. Copper conductors (bare or insulated) without a nickel 150 (302)
coating or othe[ acceptable protection
6. Termination pf copper conductor and pressure terminal 150 (302)
connector withqut being nickel-coated or otherwise accéeptably
protected
7. Points likely fo be contacted by hand or fingers\while
supporting a dgvice®de
p. Metal surface 55 (131)
b. Surface of porcelain.or-vitreous material 65 (149)
C. Surface of molded ‘material, rubber, or wood 75 (147)
8. Sealing compound 40°C (72°F) less than its melting pgint

2 Based on an pssumed ambieht temperature of 25°C (77°F). The test may be conducted at an ambient tempergture of 10 —
40°C if the folldwing formulais satisfied:

T, +(K-Tp)s T,

In which:

T, is the measured temperature of the material or component,

T, is the ambient room temperature,

T, is the temperature limit, and

K is 25 when temperatures are measured in °C and 77 when measured in °F.

b The limitation on phenolic composition does not apply to a compound which has been investigated and found to have special
heat-resistant properties.

Table 20.1 Continued on Next Page
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Table 20.1 Continued

I °C (oF)

Materials and component parts

¢ Points likely to be contacted by a hand or fingers include those points on the gripping surface and adjacent surfaces close
enough to be touched while supporting the device in the intended manner. [The usual length of a gripping surface is considered
to be up to 4 in (102 mm). Points on a surface are not to be considered likely to be contacted if protected by a barrier not less
than 5/8-in (15.9-mm) wide on which the temperature rise does not exceed the value indicated in (7) or if a through-air spacing
of not less than 1-1/2 in (38 mm) at the index finger, tapering to 1-1/4 in (32 mm) at the other end of the hand is provided from
the gripping surface to the hot part.]

d |If the temperature on a rivet or screw in a barrier or handle that would be touched in gripping or lifting the device exceeds the

value given in (7), it is to be recessed at least half the diameter of the hole and the hole is to be not larger than 3/8 in (9.5 mm)
in diameter.

€ Coatings or alternative materials are to be considered on an individual basis

20.2 Eachin
temperatures
shall be set i

dicating device shall be connected to a supply circuit appropriate to its rating u
stabilize, but in no case for less than 4 h. When the device has moré|than
N the condition likely to produce the highest operating temperatures.

ntil operating
bne setting, it

OUTLET CIRCUIT TESTERS

21 Circuit Cgndition Indication

21.1 An outlg¢t circuit tester shall indicate each of the following conditions:

a) Open in grounding conductor;

b) Reversed polarity of line conductors;

c) Open neutral (grounded conductor);
d) Reversal of ungrounded and grounding conductors; and

e) The absence of conditions-(a)— (d).

21.2 To detg
a receptacle
The circuit te

21.3 An outl
specified in 2

rmine compliance with the requirements of 21.1, an outlet circuit tester is to be
hat is connected(t0 a circuit or circuits arranged to produce the conditions spe|
ster shall indicate and identify each of the fault conditions as well as the abse

bt circujt-tester that is marked to show that it can indicate conditions in add
1.1 shall-be tested to determine that all marked functions can be performed.

inserted into
cified in 21.1.
nce of them.

tion to those



https://ulnorm.com/api/?name=UL 1436 2016.pdf

18

OUTLET CIRCUIT TESTERS AND SIMILAR INDICATING DEVICES - UL 1436 SEPTEMBER 6, 2016

22 Torque Test

22.1 After being tested as described in this Section, a voltage presence indicator shall be capable of
performing its intended function.

22.2 Pen style voltage presence indicators having a flat tip are to be subjected to a torque as specified

in Table 22.1 applied to the tip for a period of 5 s.
Table 22.1
Torque test values
Diameter of tip Torque
ih (mm) Ibfein N{m)
0.138 (3.5) 12 }a)
0.165 (4.2) 16 ale)
0.191 (4.8) 20 2J3)

22.3 Screwd
in Table 22.1

GFCI AND A
23 GFCIl Co

23.1 A grour
MA nor more

FCI TESTERS

fiver type voltage presence indicators are to be subjected to twice'the torque values specified

. The torque is to be applied to the tip four times in oppositedirections for 5 s|each.

ndition — Ground Current Measurement

d-fault circuit-interrupter tester shall, when in*its’ operational mode, introduce rlo less than 6
than 9 mA current into the grounding conduetor, and provide an audible or visible indication

when tested @s indicated in 23.2. See 18.1. The grounding conductor current shall be derived from a linear

load such th{
voltage.

23.2 The tesg

a) A
recef

it the wave shape of the steady-stateseurrent follows the wave shape of the applied source

L sequence, with reference telthe measuring circuit in Figure 23.1, is to be as follows:

jjust the supply voltage 10’120 V; insert the GFCI tester into the 3-wire, 125 V|rated
tacle.

b) With S1 closed, activate the test button located on the GFCI tester. With current flowing, the

audih

le or visible.indicator shall be activated.

c) The test.current measured shall not be less than 6 mA, or more than 9 mA, and the current

shall
teste

remain until the test button is released, or the automatic timer circuit, if provided with the

,\opens the circuit after a minimum of 6 s. Release the test button.

d) Leaving S1 closed, reactivate the test button and immediately open S1 to simulate a GFCI
under test tripping. The GFCI tester shall provide an audible or visible indication that the GFCI
is under test until S1 is opened, at which time the indication shall cease.

e) Repeat steps (a) — (d) with the supply voltage set at 132 V. Results shall be the same as
those obtained in steps (b), (c) and (d).
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f) Repeat steps (a) — (d) with the supply voltage set at 102 V. Results shall be the same as
those obtained in steps (b), (c) and (d).

Figure 23.1

Ground current measurement circuit

Represents GFCI

Under Test 3 Wire, 125 V
i Receptacle
I_—H(‘I‘ Q : oo : '_@ Q
Supply L]
Voltage
aoa2v - 132y»
Nl
GG i
S3521B

Momentary

GFCI Tester Contact Switch

Circuitry

Indicator
(Audibleyor Visible

23.3 A GFCl|tester employing a timing.circuit is to be inserted into the 3-wire, 125 V rated receptacle. S1
is to be closgd, and the test button is te' be activated and immediately released. A currenf of 6 — 9 mA

shall be indidated in the ammeter for no less than 6 s nor more than 7.2 s.

24 AFCI Tedt Conditions

24.1 An arc-fault circuit-interrupter (AFCI) indicator shall, when in its operational mode, introduce not less
than 8 nor mpre thap~12 current pulses representative of arc-fault current between the ungrounded and
grounded comductors-of the circuit under test, and provide an audible or visible indication when tested as
indicated in 44.2:\ Each arc-fault current pulse shall not be longer than 8.3 ms in duration gnd all 8 — 12
pulses shall @ceur in 0.5 s or less. The peak current of the arc-fault current pulses shall nof be less than
106 A nor more than 141 A, and shall have sufficient waveform characteristics to trip an AFCI that
complies with the requirements in the Standard for Arc-Fault Circuit-Interrupters, UL 1699. All current
values shall be essentially sinusoidal rms currents, unless stated otherwise.

24.2 The available short-circuit current of the supply for the tests described below is to be 500 Arms
+10%. The test sequence is to be as follows:

a) With a supply voltage of 120 V, insert the AFCI indicator into a 125-V rated receptacle.

b) With the circuit energized, activate the test button located on the AFCI indicator and record
the characteristics of the current pulses.
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c) The test current measured between the ungrounded and grounded conductors shall contain
no less than 8 nor more than 12 current pulses, with each pulse no longer than 8.3 ms in

duration, and all 8 — 12 pulses shall occur in 0.5 s or less. The peak current of each pulse shall
be no less than 106 A nor more than 141 A.

d) Repeat steps (a) — (c) with the polarity of the supply voltage reversed.

e) With a supply voltage of 120 V, insert the AFCI indicator into a 125-V rated receptacle
protected by an AFCI that complies with the requirements in the Standard for Arc-Fault Circuit-
Interrupters, UL 1699. One hundred feet of 14 AWG NM-B cable is to be installed between the
AFCI and the receptacle. Several different types of AFCls are to be tested to verify that the

AFCI

indicator produces sufficient waveform characteristics to trip all AFCls.

f) th the circuit energized, activate the test button located on the AFCI indicator!
tor shall provide an audible or visible indication that the AFCI under test.is op

indic
9) R
RETENTION
25 General
25.1 In addi
requirements

Section 18, 3

Exception:
Temperature

26 Calibratio
26.1 A reten
26.2 Each lif

is to be plac
under test. A

bpeat steps (e) — (f) with the supply voltage polarity reversed.

TESTERS

ion to the requirements in Sections 26 — 31, @ retention tester shall con
in Accelerated Aging Test, Section 14, Insulation Resistance Test, Section 1
nd Temperature Test, Section 20.

A retention tester that is not electrically“operated need not be subjected to
Tests.

nh and Accuracy
ion tester shall be calibrated’and accurate as determined by 26.2 — 26.3.
e blade and grounding-pin of 5 representative retention testers in the as-recei

bd under a mechanically applied axial load of a magnitude within the range
least five consecutive retention tester readings per blade or pin under test, t

The AFCI
ened.

hply with the
b, Input Test,

he Input and

ved condition
of the device
hree of which

are to lie within the 4 to_10 -0z range, are to be recorded and compared against a value ¢btained from

calibrated lal

26.3 No obs
(2:1 ratio) mg

oratory inSttumentation, equipment or both.

prvation‘from any representative retention tester shall deviate from an ideal cal
re than £2-1/2% of full scale.

bration curve
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27 Mechanism Endurance Test

27.1 After being subjected to 100,000 cycles of endurance in accordance with 27.2, a retention tester
shall demonstrate performance as intended and shall be within the specified limits of accuracy as
determined by 26.3.

27.2 Each line blade or blades and grounding pin of three representative retention testers that have
successfully completed the calibration and accuracy test in Calibration and Accuracy, Section 26, is to be
subjected to 100,000 cycles of endurance at a rate of not more than 12 cycles per minute. Another rate
may be specified if agreeable to all concerned. Each retention tester is to be fixed in position while a

linkage displaces each blade or pin 25% of the overall blade extension.

28 Security ¢ Blades

28.1 Each rdg

shall also comply with the Security of Blades Test, Section 16. The 20 Ib (9.1 kg)weight is

gradually unt
(2.4 mm) tot
device is to

29 Crush Te|

29.1 Areten
is to be sub
demonstrate
by 26.3.

30 Drop Tes
30.1 Areten
is to be subj
tester shall d
determined b

31 Blade WH

31.1 After bging subject to, 100,000 cycles of insertion into and removal from a receptacl

grounding pir]

Exception:

$olid'steel line blades and grounding pins need not be subjected to wear cond

tention tester that has successfully completed the Mechanism Endurance’Tes
| each blade or pin under test is fully extended. In determining cempliance wi
hl displacement requirement, any displacement that is part of the proper ops
e disregarded.

St
ion tester that has successfully completed the testin/Calibration and Accuracy
jected to the Crushing Test, Section 17. Aftér, completion of the test, thg
performance as intended and shall be withinthe specified limits of accuracy 4
!

ion tester that has successfully completed the test in Calibration and Accuracy

bmonstrate performance_as-intended and shall be within the specified limits o
y 26.3.

ar Test

shall not@xhibit more than 0.001 in (0.025 mm) of wear within the "wiped” arez

t, Section 27,
to be applied
th the 3/32 in
eration of the

, Section 26,
tester shall
s determined

, Section 26,

pcted to the Drop Test, Section"19. After being tested in accordance with that section, the

accuracy as

e, a blade or
| of the blade.

tioning.

31.2 Each o

3timebtadesanmd—grounding pins 15 to be subjectedto 100,000 Tyctesof s

rtion into and

removal from a receptacle. For testing purposes, receptacles of the configurations that comply with the
Standard for Attachment Plugs and Receptacles, UL 498, mentioned in 11.4(b) may be used to expose
blades to wear conditioning. Each receptacle contact is to exert a minimum force of 8 ozf (2.22 N) onto
each blade or pin under test and is to be checked at least twice a day to determine that at least the
minimum force is maintained throughout the test. If the force is determined to be less than 8 oz, the
receptacle is to be replaced.
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32 Calibratio

32.1 A calibr

n Tool Drop Test

ation tool required to be provided with a retention tester:

a) Shall withstand the drop test in 32.2 — 32.3 without any visual signs of permanent
deformation such as cracks, scratches, bends, or other similar disfiguring details that would
affect the accuracy of a field check on the calibration of a retention tester; and

b) Shall not exhibit any change in accuracy.

32.2 Each of 3 representative calibration tools is to be used as intended to record one force reading on
an as-received representative retention tester and on a retention tester that has successfully completed

the Mechanigm Endurance Test, Section 27. Each calibration tool then IS to be dropped Ver
from a heigh{ of 5 ft (1.52 mm) onto a concrete floor.

32.3 Each calibration tool then is to be used on each of the retention testers indicated in

basis of com
the drop test

33 Absence

33.1 In addi
requirement i
1. General R
for Measurer
Measuring C

33.2 The AV
be 110% of t
voltage fluctu
rating or freq
the following

arison, there shall not be any difference in the readings observedbath prior to
on the calibration tool.

of Voltage Test
ion to the requirements in Sections 33 and 34, an{ AVT shall comply wit

bquirements, UL 61010-1 and the Standard for Safety Requirements for Electrig
hent, Control, and Laboratory Use — Part 2-030: Particular Requirements fo
rcuits, UL 61010-2-030.

T shall be connected in accordance with'the installation instructions. The supply
ne maximum rated voltage or, if the '€quipment is rated for greater fluctuation,

ation. The unit shall be tested. atyrated frequency. For a unit marked with a d
ency range testing is conducted at both the high and low of the frequency rg
conditions shall be confirmed:

a) When the supply voltage s applied and with any combination of phase-to-groun

rever
test i
abse
any d
The

Sed, the visual indicator shall not illuminate green before or after the absence
5 initiated. After the test, the visual indicator shall not illuminate green before ¢
nce of voltage.test is initiated and the conditions in 33.3 shall be repeated to @
amage ta@ the unit affects the performance functions in accordance with 12.1.5
pass criterion for each test is either correct undisturbed operation, or the AVT

critical intérnal failure as described in 12.1.5 — 12.1.9.

ically 3 times

32.2. On the
and following

h the testing

h the Standard for Electrical Equipment for Measurement, Control, and Laborafory Use; Part

al Equipment
Testing and

voltage shall
he maximum
al frequency
nge. Each of

d connection
of voltage

r after the
etermine if
—-12.1.9.

nas no

b)

hermthe supply vottage 7S apptiedand - wittrany mdividual-ptase or groomnd Tor

ductor

disconnected the unit visual indicator shall not illuminate green when the absence of voltage
test is initiated.

c) The following test is to confirm that a false reading will not occur when the secondary power
is absent, such as a battery failure or power source failure. When the supply voltage is on or off
and when secondary power is not present, the unit visual indicator shall not illuminate green

when the absence of voltage test is initiated.
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33.3 The AVT shall be connected in accordance with the installation instructions. Each combination of the
phase-to-phase or phase-to-ground voltage is to be connected to a supply voltage set at 3.0 (-0.0, +0.2)
Vac rms. The unit visual indicator shall not illuminate green when the absence of voltage test is initiated.
The test shall be repeated with a supply voltage set at 3.0 (-0.0, +0.2) Vdc and the unit visual indicator
shall not illuminate Green when the absence of voltage test is initiated.

33.4 The test is repeated with the supply voltage de-energized and the unit visual indicator shall
illuminate green after the absence of voltage test has been initiated and completed.

33.5 The Transient Overvoltage test described in the Standard for Electrical Equipment for Measurement,
Control, and Laboratory Use; Part 1: General Requirements, UL 61010-1 shall be conducted. The impulse
value used for the test shall be based on the input rating in Table 33.1. After the test, the conditions in
33.2-33.3 Tall be repeated to defermine It any damage o the unit affects the performanck functions in

12.1.5 - 12.1]9. The pass criterion for each test is either correct undisturbed operation, orthe AVT has no
critical internal failure as described in 12.1.5 — 12.1.9.

Table 33.1
Impulse withstand voltages for overvoltage category
Line-to-neugral mains
volthge Impulse withstand veltage

Vrms ¢r Vdc CAT Il CATA CAT|IV
<p0 500 800 1,900

> 50 k 100 800 1,500 2,900
> 100|< 150 1,500 2,500 4,400
> 150|< 300 2,500 4,000 6,400
> 300|< 600 4,000 6,000 8,400
> 600 ¥ 1,000 6,000 8,000 12,000

33.6 The Stgtic Test and Impact Test in the_Standard for Electrical Equipment for Measurement, Control,
and Laboratdry Use; Part 1: General Reguiréments, UL 61010-1, shall be conducted. Aftef the test, the
conditions in B3.2 — 33.3 shall be repeated’'to determine if any damage to the unit affects thel performance
functions in 1§2.1.5 — 12.1.9. The accéptance criterion for each test is either correct undisturjed operation,
or the AVT hgs no critical internakfailure as described in 12.1.5 - 12.1.9.



https://ulnorm.com/api/?name=UL 1436 2016.pdf

24 OUTLET CIRCUIT TESTERS AND SIMILAR INDICATING DEVICES - UL 1436 SEPTEMBER 6, 2016

34 Strain Relief Test

34.1 A pigtail lead intended for field-wiring connection shall withstand without damage or displacement a
direct pull of 10 Ibf (44.5 N) for 1 min.

RATINGS
35 General
35.1 An indicating device shall be rated in watts (or milliamperes), and volts.

Exception: This requirement does not apply to retention tester that is not electrically operated.

35.2 A retengion tester shall have its capacity and graduations rated in ounces. See al$Q36.1(c).
MARKINGS
36 General
36.1 An indi¢ating device shall have a permanent, legible marking on the-tevice that includges the:

a) Manufacturer's name, trademark, or other descriptive /marking by which the organization
resp@nsible for the product can be identified,;

b) Chtalog number or the equivalent;

c) Electrical rating, and, in the case of a retention tester, its rating in ounces; and
d) Dpte of manufacture which may be in~an established or otherwise acceptable cgde that will
enable the device to be identified as peing manufactured within a specific 3-month |period. The
repetjtion time cycle of a date code_shall not be less than 20 years. The date code|shall not

requife reference to the manufacturer’s records to determine the manufacturing date.

Exception: R retention tester that-is not electrically operated is not required to be magrked with an
electrical ratipg.

36.2 A permanent marking shall be molded, die-stamped, paint stenciled, or printed on an
adhesive-bagked labekor-by other means considered equivalent. An adhesive-backed label shall comply
with the requjrements in the Standard for Marking and Labeling Systems, UL 969, for indopr-use labels.

36.3 An indigating device shall be marked to briefly show all possible indications and epch probable
correspondingTircuit Torditior.

Exception: For AVTSs, see 36.14.

36.4 An indicating device shall be marked with the following, or the equivalent: "Read instructions before
using.”
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36.5 The information required by 36.6 — 36.8 shall be on the device or in the form of instructions provided
with the device.

36.6 When applicable, an indicating device’s marking or instructions shall include the following or

equivalent:

a) "All appliances or equipment on the circuit being tested should be unplugged to help avoid
erroneous readings.”

b) "Not a comprehensive diagnostic instrument but a simple instrument to detect nearly all
probable common improper wiring conditions.”

C) "

d) "Will not indicate quality of ground.”

e) "Will not detect 2 hot wires in circuit.”

f) "V\

g) "Will not indicate reversal of grounded and grounding conductors.”

36.7 The de
shall expand

36.8 A GFCI

a) "Consult the GFCI manufacturer’s installation instructions to determine that the

insta

b) "Check for correct wiring of receptacle and all remotely connected receptacles @
circuft.”

c) "d
not —
inser

d) "A
cond

Exce

efer all indicated problems to a qualified electrician.”

ill not detect a combination of defects.”

ice marking or instructions shall explain the circuit'eonditions it will indicate. Th
on the marking required by 36.3.

tester marking or instructions shall includehe following statements or the eq

led in accordance with the manufacturer’s specifications.”

perate the test butten on the GFCI installed in the circuit. The GFCI must trip
do not use the cireuit — consult an electrician. If the GFCI does trip, reset the
the GFCI testér,into the receptacle to be tested.”

ctivate theltest button on the GFCI tester for a minimum of 6 s when testing t
tion. An_audible or visible indication on the GFCI tester must cease when tripy

s information

livalent:

SFCI is

n the branch

If it does
GFCI. Then,

he GFCI
ed.”

a GFCI tester

ption. The phrase " For a minimum of 6 seconds" need not be included when

incor

poTates a buiit-im autormatic tmng circait that times out 11T Six Secorys.

e) "If the tester fails to trip the GFCI, it suggests:

Cons

1) A wiring problem with a totally operable GFCI; or
2) Proper wiring with a faulty GFCI.

ult with an electrician to check the condition of the wiring and GFCL."
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f) "CAUTION: When testing GFCls installed in 2—wire systems (no ground wire available), the
tester may give a false indication that the GFCI is not functioning properly. If this occurs,
recheck the operation of the GFCI using the test and reset buttons. The GFCI button test
function will demonstrate proper operation.”

36.9 An AFCI indicator marking or instructions shall include the following statements or the equivalent:

a) "Consult the AFCI manufacturer’s installation instructions to determine that the AFCI is

instal

led in accordance with the manufacturer’s specifications.”

b) "Check for correct wiring of receptacle and all remotely connected receptacles on the branch

circuit.”
c) "Qperate the test button on the AFCI installed in the circuit. The AFCI must itcip’|If it does not
— donot use the circuit — consult an electrician. If the AFCI does trip, reset the JAFCI. Then,
inserf the AFCI indicator into the receptacle to be tested.”
d) "Activate the test button on the AFCI indicator when testing the ARCI condition. [An audible
or vigible indication on the AFCI indicator must cease when tripped.”
e) "If the indicator fails to trip the AFCI, it suggests:

1) A wiring problem with a totally operable ARCI or

2) Proper wiring with a faulty AFCI.
Congult with an electrician to check the condition of the wiring and AFCI."
f) "CJAUTION: AFCls recognize characteristics unique to arcing, and AFCI indicatots produce
characteristics that mimic some forms of arcing. Because of this the indicator may give a false
indicdqtion that the AFCI is not fungtioning properly. If this occurs, recheck the operation of the
AFClfusing the test and reset kuttons. The AFCI button test function will demonstrgte proper
operation.”

36.10 If the Jretention force is~numerically indicated through the use of a scale or othef means, the

numbers shal

36.11 A retg

I be a minimum ¢f’5/64-in (2.0-mm) high.

ntion testér-shall be permanently marked near the resetting means with thg

equivalent wi

36.12 The ¢
device with

rding. "Reset after each test.”

2 following or

libration tool mentioned in 11.10 shall be permanently marked to designa

e the testing
d to indicate

the tool to be used when conducting periodic calibrations along with the recommended intervals at which
checks should be conducted.

36.13 A voltage presence indicator shall be permanently marked with the following or equivalent wording:
"Verify proper operation on a known source before use or taking action as a result of the indications of
the device or, a positive means (visual or audible) to indicate the unit is operating properly must be
provided. This indication or operation shall be easily distinguishable from other operating modes. In
addition, the accompanying documentation must state that the operator needs to verify proper operation
before use or taking action as a result of the indications of the device.”
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36.14 An AVT shall be marked in accordance with the requirements in the Standard for Electrical
Equipment for Measurement, Control, and Laboratory Use; Part 1: General Requirements, UL 61010-1
and the Standard for Safety Requirements for Electrical Equipment for Measurement, Control, and
Laboratory Use — Part 2-030: Particular Requirements for Testing and Measuring Circuits, UL
61010-2-030. Additionally the following markings shall appear on the product or on a marking label located

next to the in

dicators:

a) An AVT shall be marked to clearly indicate that only when the Green indicator is illuminated
is the circuit considered to be de-energized. The following marking shall be used for the Green
indication "Equipment De-energized” or "De-energized".

b) Any indicators that show other possible circuit conditions shall be clearly described.

36.15 An AV

36.16 An A\
rms S
not to exceeq

T shall be marked with the functional safety rating, "SIL 3".

T shall be marked "Suitable For Use On A Circuit Capable Of Delivering N¢t More Than

ymmetrical Amperes, Volts Maximum.” The maximum rms, Symmetrica
300,000 rms Symmetrical Amperes. The maximum voltage speeified is based

used to detefqmine compliance with the requirements in Appendix B.

INSTRUCTI(Q

37 General

37.1 A reten

NS

ion tester shall be provided with instructions%indicating the proper technique f

the tester from the outlet under test, the proper use of thé/calibration tool, and the action to L

calibration to

bl indicates that the tester is no longer calibrated.

37.2 In addi
and Labora

on to the requirements in the Standard for Electrical Equipment for Measurer
ry Use; Part 1: General Requirements, UL 61010-1 and the Standar

Requirementg for Electrical Equipment for. Measurement, Control, and Laboratory Use -

Particular R
with explana

37.3 The AV
Capable Of [

37.4 ATV dd
wiring termin

uirements for Testing and\Measuring Circuits, UL 61010-2-030 an AVT shal
on of all possible indications and each corresponding circuit condition.

T documentation,shall include the short circuit current rating "Suitable For Usg
elivering Not More Than rms Symmetrical Amperes,

cumentation* shall include the minimum and maximum wire gauge size inte

ll Amperes is
on the value

pr removal of
e taken if the

nent, Control,
d for Safety
- Part 2-030:
| be provided

On A Circuit

Volts Maximum.”

nded for field

hls and. an internal wiring diagram showing connection and routing. The ins

state: "The ¢

uctions shall

pnductors used to connect the ATV to the line or bus and to ground shall not e any longer
than necessqry and shall be routed to avoid sharp edges, pinch points or mechanical damajge” or similar

wording.
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