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333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety
for
Ignition-Protection Test for Marine Products, UL 1500

Third Edition, Dated September 5, 1997

Revisions: This Standard contains revisions through and including May 26, 1999. UL is in the process
of converting its Standards for Safety to the Standard Generalized Markup Language (SGML). SGML
— an international standard (ISO 8879-1986) — is a descriptive markup language that describes a
document’s structure and purpose, rather than its physical appearance on the page. Significant benefits
that will res{iit from UL’s use of SGML are increased productivity, reduced turnaround tir]:es, and data

and information consistency, reusability, shareability, and portability. The changes notéd,in|these revised
pages are

eded to modify the format and layout of this Standard to allow it to berconve
ial changes are now in effect.

ed to SGML.

indicated by a note following the affected item. The note is preceded and fpllowed by an
asterisk.

The revisions dated May 26, 1999 include a reprinted title page (page 1) for this Standafd.

The master
a UL servi
service, or

for this Standard at UL's Northbrook Office is the/official document insofar as it relates to
and the compliance of a product with respect to the requirements for that product and
there are questions regarding the accuracy“of this Standard.

UL’'s Standards for Safety are copyrighted by UL.-Neither a printed copy of a Stanfard, nor the
distribution diskette for a Standard-on-Diskette. and the file for the Standard on the distriution diskette
should be ajtered in any way. All of UL’s Standards and all copyrights, ownerships, and rights regarding
those Standards shall remain the sole and‘exclusive property of UL.

All rights rgserved. No part of this-publication may be reproduced, stored in a retrieyal system, or
transmitted |in any form by any means, electronic, mechanical photocopying, recording] or otherwise
without priof permission of UL,

Revisions

UL Standards._for Safety are issued from time to time. A UL Standard for Sgfety is current
only if it in

rporates the 'most recently adopted revisions.

UL provideq this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited {o, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.
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UL will attempt to answer support requests concerning WordPerfect, Envoy, and Standards-on-Diskette.
However, this support service is offered on a reasonable efforts basis only, and UL may not be able to
resolve every support request. UL supports a Standards-on-Diskette only if it is used under the conditions
and operating systems for which it is intended. UL's support policies may change from time-to-time
without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Standards-on-Diskette purchasers agree to defend, indemnify, and hold UL harmiess from and against
any loss, expense, liability, damage, claim, or judgement (including reasonable attorney’s fees) resulting
from any error or deviation introduced while purchaser is storing a Standard-on-Diskette on the
purchaser’s computer system.

If a single-user version Standards-on-Diskette was purchased, one copy of this Standard. nay be stored
on the hard flisk of a single personal computer, or on a single LAN file-server or the pgermanent storage
device of a multiple-user computer in such a manner that this Standard may only'bé’accessed by one
user at a tim’F and for which there is no possibility of multiple concurrent access. The original distribution
diskette should be stored in a safe place.

If a multiple-yser version Standards-on-Diskette was purchased, one copy.of the Standard may be stored
on a single LAN file-server, or on the permanent storage device of a multiple-user computerl. The number
of concurrent users shall not exceed the number of users authorizéd for the Standards-on-Diskette
version. The original distribution diskette should be stored in a“safe place.

Standards-og--Diskette are intended for on-line use, such as:for viewing the requirements ¢f a Standard,
conducting g word search, and the like. Only one copy of the Standard may be printed from each single-
user version| of a Standards-on-Diskette. Only one~Copy of the Standard may be prifted for each
authorized uper of a multiple-user version of a Standards-on-Diskette. An employee of ar| organization
purchasing g Standard-on-Diskette can make a©opy of the page or pages being viewed|for their own
fair and/or priactical internal use. Because of différences in the computer/software/printer getup used by
UL and thos¢ of Standards-on-Diskette purchasers, the printed copy obtained by a purchaser may not
look exactly like the on-line screen view-or the printed Standard.

The requirements in this Standard are now in effect, except for those paragraphs, sedtions, tables,
figures, and/pr other elements.of\the Standard having future effective dates as indicatefl in the note
following the(affected item. The)prior text for requirements that have been revised and that|have a future
effective date are located after the Standard, and are preceded by a "SUPERSEDED REQUIREMENTS"
notice.

New productl submittals made prior to a specified future effective date will be judged under all of the
requirements| in this Standard including those requirements with a specified future effectivel date, unless
the applicant|specifically requests that the product be judged under the cuuenl.ne.quit&mggts. However,
if the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing and Follow-Up Services after the effective
date, and understanding of this should be signified in writing.

Copyright 1999 Underwriters Laboratories Inc.
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FOREWORD

A. This Standard contains a description of the basic test method(s) for
evaluating products covered by Underwriters Laboratories Inc. (UL) under its
Follow-Up Service for this category within the limitations given below and in the
Scope section of this Standard. This test method(s) is based upon sound
engineering principles, research, records of tests and field experience, and an
appreciation of the problems of manufacture, installation, and use derived from
consultation with and information obtained from manufacturers, users, inspection
authorities, and others having specialized experience. It is subject to revision
as further experience and investigation may show is necessary or desirable.

*3. The consistent and uniform production of the product so that it will perfoi'n
n the manner indicated by the coverage is one of the conditions of the éontinugd
coverage of the manufacturer’s product.

C. A product which performs in a specified manner will not necessarily be
Judged to be eligible for coverage if, when examined and.testéd, it is found [to
have other features which impair the significance associated with sug¢h
berformance.

D. UL, in performing its functions in accordancé with its objectives, does npt
pssume or undertake to discharge any responsibility of the manufacturer or amy
pther party. The opinions and findings of UL represent its professional judgment
piven with due consideration to the necessary limitations of practical operatign
nd state of the art at the time the Standard is processed. UL shall not e
esponsible to anyone for the use of¢or reliance upon this Standard by anyone.
UL shall not incur any obligation oriability for damages, including consequential
famages, arising out of or inieonnection with the use, interpretation of, pr
eliance upon this Standard-

=. Many tests required by the Standards of UL are inherently hazardous arld
pdequate safeguards for personnel and property shall be employed in conducting
buch tests.
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INTRODUCTION

1 Scope

1.1 This test procedure covers the basic test methods for determining ignition-protection and is not to
be considered as a test standard that will determine the acceptability of a product or component for use
in marine service. The acceptability of a product or component in the intended application is judged in
accordance with applicable requirements and tests for that component or product.

1.2 This test procedure does not cover explosion-proof or intrinsically safe equipment as required by
the U. S. Coast Guard and applied to U. S. Coast Guard inspected vessels or as defined in the National
Electrical Code, ANSI/NFPA No. 70.

1.3 Products and components classified as ignition-protected are intended to be installed and used in
accordance with the applicable requirements to the U. S. Coast Guard, the Fire Protection| Standard for

Pleasure angl Commercial Motor Craft, ANSI/NFPA No. 302, and the American Boat and Ylacht Council,
Inc.

1.4 This test procedure does not cover ignition-protection procedures for produéts or components that
may operate in hydrogen and air mixtures.

1.5 This tegt procedure does not cover:

a) Mechanisms of ignition from external sources, suchas static electricity, lightning, or other
factgrs not related to the apparatus under test;

b) Apparatus based on the use of high-voltage électrostatic principles;

c)
d)

he deterioration of external wiring; or

onnections installed in accordance “with applicable installation standards.

1.6 A produ
from those ¢
or injury to
requirement
Standard.
specific reqy
appropriate,
employed fg

A product whose (features, characteristics, components, materials, or system

t that contains features, characteristics, components, materials, or systems
overed by the requirementsin this Standard, and that involves a risk of fire,
persons shall be evaluated using the appropriate additional component an
5 as required to maintain the level of safety as originally anticipated by the

irements or provisions of this Standard is not judged to comply with this Stan
revision of.requirements are proposed and adopted in conformance with
r developmient, revision, and implementation of this Standard.

lectric shock,
end-product
intent of this

niw or different

5 conflict with

dard. Where
the methods

2 Glossary]

2.1 For the purpose of this test procedure, the following definitions apply.

2.2 FLAMMABLE HYDROCARBON MIXTURES - A mixture of propane and air (percent by volume)
between the "Lower Explosive Limit" (LEL) and "Upper Explosive Limit" (UEL) that will explode if ignited
by any means. For purposes of this standard, mixtures of gasoline and air and diesel fuel and air

between the LEL and UEL will be considered as hydrocarbon mixtures covered by the tests with propane
and air.
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2.3 HERMETICALLY SEALED - A void that is completely sealed by soldering, brazing, welding, fusion
of glass, or the like, to prevent the entrance or escape of air or gas when changes in atmospheric
pressure or ambient temperature, or both, occur.

2.4 IGNITION-PROTECTED - A device or component constructed so that:

a) A flammable hydrocarbon mixture surrounding the device will not be ignited if a normally
occurring electrical arc, spark, or heat source ignites a flammable hydrocarbon mixture inside the
device;

b) The electrical arc, spark, or heat source has insufficient electrical or heat energy to ignite the
flammable mixture; or

¢) The source of ignition is hermetically sealed from the surrounding mixture.

An ignition-irotected device does not necessarily comply with the requirements for.an)explosion-proof
device as applied to U.S. Coast Guard inspected vessels or as defined by the Natiohal Electrical Code
1996 Edition); Errata No. 1, ANSI/NFPA 70.

2.5 IGNITIQN SOURCE - Any electrical contacts, commutator or brush assembly, or collector ring and
brushes thaf may produce electrical arcs of ignition-capable energy; a resistor or other cgmponent that
may operat{ at a temperature sufficient to ignite a flammable mixture; or two materials that may strike
each other and produce a spark having sufficient energy to ignite a-flammable mixture.

2.6 NONSHARKING — The condition resulting when moving.parts of a device are unlikgly to produce
sparks of sufficient energy to ignite a flammable hydrocarbon mixture if the parts strike.

2.7 NORMAL OPERATING CONDITIONS - Any operating conditions of the device, including overload
up to 400 pefcent (circuit breakers, switches, and the like) and a stalled rotor condition for gny motor with
the circuit pfotected by an overcurrent protective’,device specified by the product manufdcturer.

3 General

3.1 A comppnent or apparatus that-is.to be marked or designated as ignition-protected shall not ignite
a flammable|hydrocarbon mixture when tested as specified in the following applicable requjrements (see
Figure 3.1):

a) An electrical device with any form of electrical contacts or other arcing source of ignition
having sufficient.energy to ignite a flammable hydrocarbon mixture is to be prepared as specified
in ei,}ctions 6-and 7 and tested as specified in 8.1 — 8.5 and Ignition of Internal Goal Air Mixture,

Sectjon 9.

b) An-electrical device with any form of heat producing component such a istor is to be

prepared as specified in Sections 6 — 8 and tested as specified in 10.1.

c) An electrical device that is to be classified as ignition-protected because it is incapable of
releasing sufficient electrical energy to ignite a flammable hydrocarbon mixture is to be prepared
and tested as specified in Electrical Energy Test, Section 11 using the test apparatus described
in Electrical Energy Test Apparatus, Section 5.
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d) An electrical device that is to be classified as ignition-protected because the potential ignition
source is hermetically sealed shall comply with the requirements of 6.1 and 6.2 and the test
procedures specified in Hermetically-Sealed Ignition Source, Section 12.

e) An electrical device that has moving parts, or a moving part and a stationary part, capable
of striking each other with sufficient energy to create a spark capable of igniting a flammable
hydrocarbon mixture shall comply with the requirements of 6.1 and 6.2 and the test procedures
specified in Impact Sparks, Section 13.

3.2 If a value for measurement is followed by a value in other units in parentheses, the first stated value
is the requirement.
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Figure 3.1
Ignition test procedure flow chart
for certification
as ignition—
Determination of test
program including any
tosts. See Paregraph 1.1
?““ﬂnt "‘:l h‘;':“‘ﬂlﬂ.eonhin Products that have mmm
source of ignition { | ompmJ tosufficlent electricel
mﬂmh operat ntd tures| or heet energy to Hermstically sealed _ﬁmm
mn:hhn igunite o 11 ignition sources P a spark
Prepaye item Prepare item Prepare item Preglare item
h-xﬂmﬂon [ l‘:w [} ;1- Section 6 l.n.lbe'&m L]
of teat Preparation of test
prooy procedure proocedure proocedure
in wpecified
Sectione(8 and 8 0 Bection 11 Boction 12 ®
S2172

*Figure 3.1-revised May 26, 1999*
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PERFORMANCE

4 Explosion Chamber

4.1 An explosion chamber is to be provided that is either constructed of transparent material or provided
with viewing ports to permit visual observation of the test and test setup. See 8.5. The chamber is to be
of sufficient size to enclose the device being tested and is to have means to relieve explosion pressures
when the gas mixture in the chamber is ignited. The chamber is to be constructed so that all areas of
the chamber will be purged of unburned gases and a homogeneous mixture will be created throughout
the chamber.

4.2 Provision is to be made to feed g premixed charge of propane and air into the chamber at a rate
of approximately 1 cubic foot (0.03 m”) per minute. The flow is to be controlied by flowmeters in both
the propane and air supply lines to obtain a 4.25 to 5.25 percent (by volume) of propane in air mixture.
The propanel anda air are to be ted through a mixing chamber filled with glass beads, or a miking chamber
of equivalen} construction to thoroughly mix the propane and air. The outlet connection' [of the mixing

chamber is {o be routed through a valve to the inlet of the explosion chamber so that all| gas flow can
be shut off immediately. See Figure 4.1.

4.3 A gas gnalyzer is to be provided to monitor the gas/air mixture in the ‘explosion chamber and the
mixture in the space containing the potential ignition source of the sample under test. The reading for
the mixture |n the chamber given by the gas analyzer is to correlate with'the mixture detefmined by the
gas flow ratgs when the chamber is fully purged of combustion products and air.

4.4 One vag¢uum pump is to be provided to evacuate and purge the void containing the potential ignition
source of t’:[e test sample of air and burned gases and:simultaneously draw the mixture from the

explosion cljamber into that void. A second vacuum pump.is to be provided to sample the|mixture in the
chamber. The two vacuum pumps are to be connected‘through valves so that the mixtur
void or the [explosion chamber can be quickly determined to confirm the purging of t
analyzer.

in either the
lines to the

4.5 A high-yoltage source is to be provided (o ignite the mixture in the void of the test sample. See 4.6.
A high-voltage arc may be produced by‘a-miniature spark plug in the test sample or by the use of open
contacts, dgpending on the device. . The’ available voltage of the high-voltage ignition spurce is to be

approximatelly 15 kilovolts, although-the voltage across the spark gap will vary dependifg on the gap
distance.

4.6 An item under test, such as an ignition distributor, that contains a positive ignition squrce may use
the integral fignition source’for the test in accordance with 7.2.
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4.7 The high-voltage used to ignite the gas/air mixture in the test is to be of a type that simulates the
conditions that exist in the equipment being tested. For test purposes, the following types of high-voltage
power supplies may be used:

a) In the case of a switch, relay, circuit breaker, or other electrical device that opens or closes
a circuit, the ignition source is to be of the type that produces a single short duration high-voltage
arc. The available voltage is to be at least 15 kilovolts. The high-voltage source is to be fired

once

for each test firing.

b) If the item under test produces a continuous ignition source, such as brushes on a
commutator or collector ring, the ignition source is to produce a continuous arcing across the
contacts or spark plug. The available voltage is to be at least 15 kilovolts. The continuous
high-voltage source is to be energized for not less than 15 seconds for each test firing.

c) |

ignitjon system, the intended ignition system may be used for the test. The high-v

is to

the product has its own high-voltage source of at least 15 kilovolts, such -as

be energized for not less than 15 seconds for each test firing.
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Figure 4.1
Ignition protection test set-up
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5 Electrical Energy Test Apparatus

5.1 A circuit requiring spark ignition testing to determine whether it is incapable of causing ignition of
a propane and air mixture under the conditions specified in Electrical Energy Test, Section 11, is to be
tested using the circuit make-and-break apparatus described in 5.2 — 5.4. The circuit make-and-break
apparatus is to be installed in an explosion chamber, such as described in 4.1 — 4.4.

5.2 The make-and-break mechanism is to consist of a 0.2 mm (0.08 inch) diameter tungsten contact
wire, attached to the periphery of a rotating disc 50 mm (1.97 inches) in diameter. The disc is to rotate
at a constant rate of 60 revolutions per minute and the contact wire is to make-and-break electrical
contact with a copper alloy strip having an inside radius of 35 mm (1.38 inches). The copper alloy strip
is to form a 180-degree arc and the contact wire is to be in contact with the strip for approximately
one-half of each revolution of the disc. See Figure 5.1.

Exception: [The rate of rotation of the disc may be changed or the contact momentarily-sfopped on the
strip if the device under test requires more time to reach electrical saturation. See 11:3.

5.3 The contact wire disc and spindle is to be insulated from the drive mechanism, but provision is to
be made to fnaintain continuity between the tungsten contact wire and conductor’A (see Figure 5.1). The
tungsten comftact wire is to have a free length of 11 mm (0.43 inches) and is'to be replacegble. Terminal
B is to be copnected to the semicircular contact strip and insulated from ali.other parts. The copper alloy
strip is to bef fabricated of a strip 12.7 +1 by 3.2 +0.5 millimeters with the ends tapered tp a 30-degree
angle as illustrated in Figure 5.1.

5.4 The cifcuit under test is to be connected between points’ A and B and the test ponducted as
specified in[11.1 — 11.4.
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Figure 5.1

Electrical energy test apparatus
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*Figure 5.1 revised May 26,

NOTE: Disc may rotate CW or CCW

1999*
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6 Preconditioning

6.1 If possible, the same sample exposed to the conditioning tests specified for the particular standard
for which the product is tested is to be subjected to the ignition protection tests. Among the factors to

be taken into consideration when evaluating the acceptability of the ignition-protected construction of a
device are the following:

a) Corrosion Resistance — A metallic part of an ignition-protected enclosure, including any flame
screening, shall have sufficient corrosion resistance to reduce the likelihood of product
malfunction in a marine environment.

b) Aging of Nonmetallic Materials — A nonmetallic component, including a rubber or neoprene

grommet or seal, that forms part of an ignition-protected enclosure shall be resistant to aging in
a marine environment.

c) Chemical Resistance — An exposed nonmetallic component, including wire rjsulation, that
may|come in contact with oil, grease, or fuel shall be resistant to deterioration-when exposed to
Refgrence Fuel C and IRM 903 immersion oil (see Standard Test Method for Rubber Property
- Effect of Liquids, ASTM D471-96).

d) [emperature Resistance — A nonmetallic component, including wiring or 1 grommet or
gasHet, shall be capable of operation within an ambient temperature range of minus 30°C
(-221F) to plus 60°C (140°F).

e) Rhysical Strength — The enclosure of an ignition-protécted component shall be constructed
to rgsist abuses of intended service without distortion, collapse, loosening of partd, or other risk
of defeat of the ignition-protection feature.

f) Vibration and Shock Resistance — The device shall not malfunction due to vibration between

0 and 60 hertz and repeated shock impacts of 10 g (98 m/sz) peak acceleration| and 20 — 25
milliseconds duration.

6.2 Tests pgrformed in evaluating the fadtors described in 6.1, and other physical and opg¢rational tests
that may affect the ignition-protectionfeature, are to precede the ignition-protection tests.

6.3 If the gonstruction of a device is such that production tolerances of the componets will affect

clearances between parts exposed to explosion pressures, the test samples used are to|represent the
maximum clearances involved.
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7 Modification of Sample for Testing

7.1 Provision is to be made for evacuation and introduction of a flammable mixture into the void in which
the ignition source is located as follows:

a) A copper tube of 0.061 +0.007 inch (1.55 +0.18 mm) inside diameter and not less than 6
inches (152 mm) long is to be installed so that the end of the tube opens to the void containing
the ignition source. The tubing is to be formed into a coil or have at least two 90-degree bends
to minimize pressure bleed-off during the explosion. The tube may be attached by means of a
threaded connection or by cement or solder so as to form a vapor-tight connection. When
installed in the explosion chamber, the tube is to be connected to a vacuum pump outside the
chamber. See Figure 7.1.

Exception: If, because of the particular construction, it is not possible to use metallic copper
tubing for the vacuum connection, a short length of rigid nonmetallic tubing may be used to
sepgrate the copper tubing from the device. The specified metal tubing iS)still to be used,
howpver, to function as a flame arrester and to minimize the effect of any volume ¢hange on the
test,

b) Hthe product does not contain gaps, flame arrester vent holes or other means that will permit
gas [to enter the void when the vacuum is applied, a second copper tube of 0.06[l +0.007 inch
(1.5% +0.18 mm) inside diameter and not less than 6 inches {152 mm) long is to be connected
to the void as described in item A, including the coiling or 80-degree bends. Wher{ installed, the
inlet|end of the tubing is to be open to the explosion chamber so that the mixture grawn into the
spag¢e containing the potential ignition source will be{the’ same as the mixture in [the explosion
chamber. See Figure 7.1. The inlet and exhaust tubes are to be placed in the positions that most
effegtively purge the void of the unbumed gases“and fill the void with a homogeheous gas/air
mixtlre.

c) Inlet tubing installed in accordance.with (b) may be routed directly above a srall container
of water to serve as an indicator for internal explosions. See Figure 7.1. The magnitude of the
interpal explosions may also be mohitored using a pressure transducer, accelerometer, or fine
wire|thermocouple. See 8.2.

Notg: When the tubing is installed as illustrated in Figure 7.1, the pressure dreated by an
interpal explosion will cause a discernible ripple in the surface of the water.

7.2 The deyice being tested is to be equipped with a positive source of ignition that may, in the case
of an item slich as a relay or ignition distributor, depend on operation of the device, or, ih the case of
an electric motor or other equipment where brushes may not arc sufficiently each time to cause ignition,

a high-voltage distributor, the rotor is to be shortened by 0.12 +0.02 inch (3.0 £0.5 mm). |n the case of
a circuit bregKer'or switch, it may be possible to apply a high-voltage arc across open contgcts, provided
the high-voltage cannot cause any external arcing. See 7.5.

ona separa{ly installed spark plug activated by an external voltage source. To cause a positive arc in

7.3 If the operation of the device causes physical changes or changes in clearances that could affect
the ignition-protection feature, provision shall be made to permit operation of the device in the explosion
chamber. At least ten explosion tests are to be conducted in each operating condition.
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7.4 The device or component is to be installed to simulate intended installation conditions if the method
of installation would have any effect on the test. For example, machine screws are to be inserted in the
mounting holes of a circuit breaker where the mounting holes pass through the housing and, if field
wiring could affect the test, the device is to be wired in accordance with the manufacturer’s instructions.

The circuit is to be protected by an overcurrent protective device, of the type and size specified in the
manufacturer’s instructions.

7.5 Prior to the test, any covers or bands intended to permit field servicing of brushes or other similar
purpose are to be removed and replaced, simulating intended field service.

Figure 7.1
Typical test set-up for small dc motor

Motor Leads

Molded Grommet
0.061__in, 1D, Metal Tubing [inlet Connection

/

0.061 in. 10 Metal Tubing

High Voltoge Coble

Vocuumn Pump Connection

Water Beoker Pressure Indicator

$2175

8 Test Setup

8.1 With the device-installed in the explosion chamber, the vacuum tube connection is to|be connected
with accepthle tubing (metallic or nonmetallic) to a vacuum pump outside the test charrber.

Exception: The vacuum connection is not required if the ignition source is a resistor or other component
that operates at a temperature in excess of 150°C (302°F) and that is not enclosed.

8.2 If the inlet tube serves as a relative pressure indicator, the tubing is to be mounted directly above
and perpendicular to the surface of a water container. Alternatively, a pressure transducer, piezoelectric

accelerometer, or fine wire thermocouple may be connected to the device to indicate relative explosion
pressures.
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8.3 All high-voltage wiring installed to create a positive internal arc is to be routed to avoid the possibility
of any external arcing. Only high-voltage wire that complies with or exceeds the requirements of the
Standard for High Tension Ignition Table, Standard September 1996, SAE J2031 is to be used for this

purpose.

8.4 A device such as an ignition distributor or cranking motor that is to be operated in the chamber is
to be operationally checked before gas is introduced into the chamber.

8.5 Prior to the introduction of the gas/air mixture into a device requiring a high-voltage source, the
high-voltage ignition source to be used is to be activated with the chamber in total darkness to check for
any evidence of external arcing. There is to be no evidence of arcing outside the device or at any of the
chamber connections.

8.6 A device containing resistors or other heat sources capable of operating at temperatures in excess
of 150°C (302°F) is to be installed with loads or conditions that wili cause the components to operate

at maximum| temperature.

9 Ignition ¢f Internal Gas/Air Mixture

pproximately
mber by the
between 4.25

9.1 The propane and air mixture is to be fed into the explosion chamber at a-flow rate of
1 cubic foot |(0.03 m™) per minute with the same volume of gas being vented from the ¢

vacuum pu
and 5.25 pe

Note: The €
the LEL and

ps. The propane/air mixture being fed into the chambertis 10 be maintained
cent (by volume) of propane in air.

xplosive limits for a propane and air mixture are.approximately 2.2 percent

9.5 percent by volume for the UEL.

by volume for

cover is also

9.2 A cover|to provide explosion relief is to be placed.over the explosion chamber. This
to prevent apy influx of outside air that may dilute, the propane/air mixture and is to b
prevent any [build-up of excess pressure inside_the chamber.

arranged to

9.3 The vacyum pump and gas analyzer are\to be energized until the analyzer indicates that the mixture
in the void of the test sample is between'4.25 and 5.25 percent (by volume) of propane [in air.

off and the
id. When the
explosion did
explosion is
ixture did not
Dl is to be left

9.4 The vagq
high-voltage
high-voitage
occur within
detected, thF

uum pump and main.gas flow control valve to the chamber are to be tumn
source activated as specified in 4.7 to ignite the mixture in the test sample v
source is activated, the pressure indicator is to be checked to verify that an
the sample. The relative intensity of the explosion is to be recorded. If ng
test is not:ito'be counted and a determination is to be made as to why the m
xplosion ¢esults in continuous burning inside the void, the gas mixture contr
ng hds'eeased.

ignite. If the
off until burn|

9.5 Prior to pach succeeding test explosion, the vacuum pump is to be activated long enqugh to purge
the space containing the potential ignition source of all bumed gases and to determine that the mixture
in the void and in the chamber are within the limits specified in 9.3.

9.6 An ignition distributor is to be tested at 600 +50 revolutions per minute or one-half the intended idle
revolutions of the engine on which the distributor will be used if the rotational speed is less than 600 rpm.
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