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INTRODUCT

1 Scope

ION

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 Productg
accordance \{
Pleasure and
Inc.

1.4 This test
may operate

1.5 This test

a) M
facto

b) A

c) The deterioration of external wiring;.or

d) C

1.6 A produd
from those cg
injury to per
requirements
Standard. A
specific requ
appropriate,
employed for

and components classified as ignition protected are intended to be instatied
vith the applicable requirements to the U. S. Coast Guard, the Fire Protection
Commercial Motor Craft, ANSI/NFPA No. 302, and the American Boat"and Y

in hydrogen and air mixtures.
procedure does not cover:

echanisms of ignition from external sources, such as static electricity, lightning
s not related to the apparatus under test;

pbparatus based on the use of high voltage*electrostatic principles;

bnnections installed in accordante with applicable installation standards.

t that contains features\characteristics, components, materials, or systems ng
vered by the requirements in this Standard, and that involves a risk of fire, eleq
sons shall be evaluated using the appropriate additional component and
as required to maintain the level of safety as originally anticipated by the
product whose: features, characteristics, components, materials, or systems

revision_of requirements are proposed and adopted in conformance with
development, revision, and implementation of this Standard.

and used in
Standard for
acht Council,

procedure does not cover ignition protection procedures forproducts or conmponents that

, or other

w or different
tric shock, or
end-product
intent of this
conflict with

rements Qr-provisions of this Standard is not judged to comply with this Stamdard. Where

the methods
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2 Glossary

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

2.2 FLAMMABLE HYDROCARBON MIXTURE — 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.

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 g
2.4 IGNITIO
a) A

occu
the d

b) Tihe electrical arc, spark, or heat source has insufficient el€gtrical or heat energy

flamr

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

An ignition-protected device does not necessarily comply with the requirements for an expl

device as ap
1996 Edition;

2.5 IGNITIO
brushes that
may operate
each other al

2.6 NONSP/
sparks of suf

2.7 NORMA
up to 400 pe
with the circy

mbient temperature, or both, occur.
N PROTECTED — A device or component constructed so that:

flammable hydrocarbon mixture surrounding the device will not betignited if a
ring electrical arc, spark, or heat source ignites a flammable hydrocarbon mix
evice;

hable mixture; or

blied to U.S. Coast Guard inspected vessels or as defined the the National Ele
Errata No. 1, ANSI/NFPA 70.

N SOURCE — Any electrical contacts, commutator or brush assembly, or colle
may produce electrical arcs-of ignition capable energy; a resistor or other com
at a temperature sufficient:te’ignite a flammable mixture; or two materials that
nd produce a spark having sufficient energy to ignite a flammable mixture.

RKING — The condition resulting when moving parts of a device are unlikely 1
icient energy to ignite a flammable hydrocarbon mixture if the parts strike.

| OPERATING CONDITION — Any operating conditions of the device, includin
cent (circuit breakers, switches, and the like) and a stalled rotor condition for
it protected by an overcurrent protective device specified by the product mand

normally
ure inside

to ignite the

bsion-proof

ctrical Code

ctor ring and
ponent that
may strike

0 produce

j overload
any motor
facturer.



https://ulnorm.com/api/?name=UL 1500 2007.pdf

MARCH 8, 2007 IGNITION-PROTECTION TEST FOR MARINE PRODUCTS - UL 1500 7

3 General

3.1 A component 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 requirements (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 Sections 6 and 7 and tested as specified in 8.1 — 8.5 and Ignition of Internal Goal
Air Mixture, Section 9.

b) An electrical device with any form of heat producing component such as a resistor is to be
prepdred as specified in Sections 6 — 8 and tested as specified in 10.1.

releaping sufficient electrical energy to ignite a flammable hydrocarbon mixture is tq be prepared
and tested as specified in Electrical Energy Test, Section 11 using the-test apparatlis described
in Elgctrical Energy Test Apparatus, Section 5.

c) A£electrical device that is to be classified as ignition protected because t\is incapable of

d) An electrical device that is to be classified as ignition protected’because the potential ignition
sourge is hermetically sealed shall comply with the requiremetts of 6.1 and 6.2 and the test
procgdures specified in Hermetically-Sealed Ignition Soureg, Section 12.

e) An electrical device that has moving parts, or a meving part and a stationary part, capable of
striking each other with sufficient energy to create@-$park capable of igniting a flanpmable
hydrgcarbon mixture shall comply with the requiféments of 6.1 and 6.2 and the tes{ procedures
specified in Impact Sparks, Section 13.

3.2 Values gtated without parentheses are the\requirement. Values in parentheses are explanatory or
approximate jnformation.
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Ignition test

Figure 3.

Figure 3.1
procedure flow chart

1 revised May 26, 1999

Product submitted
for certification
as ignition—protected

Determingtion of test
program including any

tests.

necessary preconditioning
See Paragraph 3.1

Products thg

source of ighition with
sufficient gnergy to

t contain

Products that contain
heat—producing

component operating

Products that have
insufficient electrical
or heat energy 10

Hermetically sealed
ignition sources

Products with
m
tha

bving parts
may strike

ignite a_flgmmable || at temperatures in ignite a_flammable each other and
mixtyre excess of 150°C mixture profduce a spark
Prepare| item Prepare item Prepare item Prepare item
as spegified as specified as specified ds specified
in Sectfon 6 in Section 6 in Section 6 i Section 6
Preparatior] of test || Preparation cofitest
set-up_as [specified || set-up as. specified
in Sectfon 7 in Séetion 7
Follow [test Follow test Follow test Follow test Follow test
procedure procedure procedure procedure procedure
specifigd in specified in specified in specified in pecified in
Sections § and"9 Section 10 Section 11 Section 12 bection 13

S2172
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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 a premixed charge of propane and air into the chamber at a rate of

approximatel
propane and
propane and

T cubic Toot (0.03 m°) per minute. The flow 1s o be controlled by flowmete
air supply lines to obtain a 4.25 to 5.25 percent (by volume) of propane g air
air are to be fed through a mixing chamber filled with glass beads, or @a'mixin

s in both the
mixture. The
g chamber of

equivalent construction to thoroughly mix the propane and air. The outlet connection ¢f the mixing

chamber is tq
shut off immsg

be routed through a valve to the inlet of the explosion chamber go.that all ga|
diately. See Figure 4.1.

s flow can be

4.3 A gas analyzer is to be provided to monitor the gas/air mixture in the explosion chamber and the

mixture in thq
mixture in thq
flow rates wh

4.4 One vac
source of the
chamber into|
The two vacl

space containing the potential ignition source of the sample under test. The rg
b chamber given by the gas analyzer is to correlate with the mixture determing
en the chamber is fully purged of combustion produets and air.

test sample of air and burned gases and simultaneously draw the mixture from
that void. A second vacuum pump is to'be provided to sample the mixture in
um pumps are to be connected through valves so that the mixture in either t

explosion ch

4.5 A high voltage source is to be provided to ignite the mixture in the void of the test sam
A high voltage arc may be produced by~& miniature spark plug in the test sample or by thd

contacts, de
approximatel
distance.

4.6 An item
the integral ig

mber can be quickly determined toconfirm the purging of the lines to the ana

ending on the device. \The available voltage of the high voltage ignition so
15 kilovolts, although-the voltage across the spark gap will vary dependin

pading for the
bd by the gas

lum pump is to be provided to evacuate and*gurge the void containing the pofential ignition

the explosion
the chamber.
e void or the
lyzer.

ple. See 4.6.
use of open
urce is to be
j on the gap

Linder test, stich as an ignition distributor, that contains a positive ignition sojyirce may use

nition sodrce 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 effiergized Tor not Tess than 15 seconds for each test firing.

c) If the product has its own high voltage source of at least 15 kilovolts, sueh as|in an engine
ignitipn system, the intended ignition system may be used for the test. The high voltage source is
to bel energized for not less than 15 seconds for each test firing.
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Figure 4.1
Ignition protection test set-up

Figure 4.1 revised May 26, 1999
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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 fhe disc. See Figure 5.71.

Exception: The rate of rotation of the disc may be changed or the contact momentarily stopped on the
strip if the dgvice 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 proyision is to be
made to maiptain continuity between the tungsten contact wire and conductor A (see Figure 5.1). The
tungsten congact 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 fram’ all other parts. The copper alloy
strip is to be|fabricated of a strip 12.7 £1 by 3.2 £0.5 millimeters-With the ends tapered to a 30 degree
angle as illugtrated in Figure 5.1.

5.4 The circyit under test is to be connected between points-A and B and the test conductedl as specified
in11.1 —11.4.
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Figure 5.1
Electrical energy test apparatus

Figure 5.1 revised May 26, 1999

l—— 35 mm——

Terminal B

4 50 mm —= =— 10 mm

/
T
/ — 12.7 mm

Tungsten Wire Clamp

N
1

\\\\\ \§ 3.2 mm
\K
|
\\K&%\ /

14

\4/_/30°

/

\ Conductor A
S2174 Tungsten Wire NOTE: Disc may rotate CW or CCW


https://ulnorm.com/api/?name=UL 1500 2007.pdf

10B IGNITION-PROTECTION TEST FOR MARINE PRODUCTS - UL 1500 MAY 26, 1999

No Text on This Page



https://ulnorm.com/api/?name=UL 1500 2007.pdf

SEPTEMBER 5,

1997 IGNITION-PROTECTION TEST FOR MARINE PRODUCTS - UL 1500

11

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 Torms part of an ignition protected enclosure shall be resista

am

¢) Chemical Resistance — An exposed nonmetallic component, including wire ‘insula

com

Refefence Fuel C and IRM 903 immersion oil (see Standard Test Méethod for Rubb
Effect of Liquids, ASTM D471-96).

d T
shall
60°C

e) P
resis
defed

f) Vi

and

millis
6.2 Tests pe

that may affe

6.3 If the cd
clearances b
maximum cle

ine environment.

in contact with oil, grease, or fuel shall be resistant to deterigration whe

mperature Resistance — A nonmetallic component, including wiring or a gromrj
be capable of operation within an ambient temperatut€ range of minus 30°C (
(140°F).

nysical Strength — The enclosure of an ignitionprotected component shall be g
abuses of intended service without distortion, collapse, loosening of parts, o
It of the ignition protection feature.

pration and Shock Resistance — The device shall not malfunction due to vibrati
b0 hertz and repeated shock .jmpacts of 10 g (98 m/sz) peak acceleration
bconds duration.

fformed in evaluating the_factors described in 6.1, and other physical and opsg

Ct the ignition protection feature, are to precede the ignition protection tests.

btween parisiexposed to explosion pressures, the test samples used are to
arances involved.

nt to aging in

tion, that may
h exposed to
er Property —

het or gasket,
22°F) to plus

onstructed to
other risk of

bn between 0
and 20 — 25

rational tests

nstruction of & device is such that production tolerances of the components will affect

represent the
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7 Modificatio

n 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.

Exc

tubing for the vacuum connection, a short length of rigid nonmetallic tubing> ma
sepalate the copper tubing from the device. The specified metal tubing s stil
howagver, to function as a flame arrester and to minimize the effect of any)volume ¢

test.

tion: If, because of the particular construction, it is not possible to use\m

etallic copper
y be used to
to be used,
hange on the

b) Ifthe product does not contain gaps, flame arrester vent holes-or other means that will permit

gas
(1.55
the v
end ¢
contg
See

purgs

c) In
wate
inter
wire

Note: When
explosion wil

7.2 The devi
an item such
electric moto
a separately
voltage distri

+0.18 mm) inside diameter and not less than 6 inches (152 mm) long is to be

f the tubing is to be open to the explosion chamber so that the mixture drawn i
ining the potential ignition source will be the same as the mixture in the explog
Figure 7.1. The inlet and exhaust tubes are to be placed in the positions that m
b the void of the unburned gases and fill'the void with a homogeneous gas/air
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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
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8.1 With the|device installed in the explosion chamber, the vacuum tube connection is to be connected

with acceptalple~tubing (metallic or nonmetallic) to a vacuum pump outside the test chambey.

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 Cable, 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.
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9.4 The vacyum)pump and main gas flow control valve, or Mass Flow Controller to the ch
be turned orﬂlﬁ'ﬂfh_h_ret_m—WTﬁm_Fan € high voltage source actvated as speciied in 4.7 to ignite the mixtu

re in the test

sample void. When the high voltage source is activated, the pressure indicator is to be checked to verify
that an explosion did occur within the sample. The relative intensity of the explosion is to be recorded. If
no explosion is detected, that test is not to be counted and a determination is to be made as to why the
mixture did not ignite. If the explosion results in continuous burning inside the void, the gas mixture control
is to be left off until burning has ceased.

9.4 revised March 8, 2007
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