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of a multiple-uper version of a Standards-on-Diskette. An employee of an organization pur€hasing a Standard-
on-Diskette cgn make a copy of the page or pages being viewed for their own fair and/er practicgl internal use.
Because of differences in the computer/software/printer setup used by UL and those/ef*Standards-on-Diskette
purchasers, the printed copy obtained by a purchaser may not look exactly like the on-line scregn view or the
printed Standprd.

The requiremients in this Standard are now in effect, except for those patagraphs, sections, tables, figures,
and/or other plements of the Standard having future effective dateScas indicated in the notg following the
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be required ps a condition of continued Listing and Follow-Up Services after the effective date, and
understanding of this should be signified in writing.

Copyright 1997 Underwriters Laborataries Inc.



https://ulnorm.com/api/?name=UL 1110 1997.pdf

SEPTEMBER 4, 1997

1
UL 1110

Standard for

A H o o il o 1 (H &
wvIAarimmc  CUTImou ST Ods Tarte aturs

First Edition — September, 1976
Second Edition — February, 1988

Third Edition

September 4, 1997

>

n effective date included as a note immediately following €ertain requirements is one
stablished by Underwriters Laboratories Inc.

D

Revisions of this standard will be made by issuingirevised or additional pages bearing
their date of issue. A UL Standard is current anly if it incorporates the most recently
gdopted revisions, all of which are itetmized on the transmittal notice that
gccompanies the latest set of revised requirements.
ISBN 0-7629-0216-7

COPYRIGHT © 1976;1997 UNDERWRITERS LABORATORIES INC.



https://ulnorm.com/api/?name=UL 1110 1997.pdf

MARINE COMBUSTIBLE GAS INDICATORS — UL 1110 SEPTEMBER 4, 1997

No Text on This Page



https://ulnorm.com/api/?name=UL 1110 1997.pdf

SEPTEMBER 4, 1997 MARINE COMBUSTIBLE GAS INDICATORS - UL 1110 3
CONTENTS
FOREWORD
INTRODUCTION
L S0P . e it 5
2 GlOSSAIY . ..ttt 5
3 GENeral . 5
CONSTRUCTION
4 Mterials . . ... e N 6
5 0geration . ... T 6
B ASBEMbIY . ... . e e 7
PERFORMANCE
7 GEneral ...l N 9
8 Chemical Resistance Test ....... ... . i @ e 9
9 Temperature TeSts . ...t S 10
10 Vibration Test . .. ... AN e e 10
11 Shock Test ..o e N Y e e 10
12 Qperational Tests .. ... A e e 11
13 Shlt-Spray Corrosion Test . ... ...t i@ e e 12
MANUFACTWRING AND PRODUCTION TESTS
14 Reliability Test .. ... e e 12
MARKING
15 Qeneral ... e e e 13
16 Installation InStructiolis® . . . . .. ... e e 13



https://ulnorm.com/api/?name=UL 1110 1997.pdf

MARINE COMBUSTIBLE GAS INDICATORS — UL 1110 SEPTEMBER 4, 1997

FOREWORD

A. This Standard contains basic requirements for 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. These requirements
are 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. They are subject to

revistorras-further-experenceand-nvestigatiomrmay-show-isnecessaryordesirable.

B. The observance of the requirements of this Standard by a manufacturer iS.one o¢f
the conditions of the continued coverage of the manufacturer's product,

[¢)

¢. A product which complies with the text of this Standard will not necessarily b
judged to comply with the Standard if, when examined and tested, it is found to hav
her features which impair the level of safety contemplated by-these requirements.

[¢)

0]

. A product employing materials or having forms of construction differing from thos
tailed in the requirements of this Standard may be examined and tested accordin
tp the intent of the requirements and, if found to be substantially equivalent, may b
judged to comply with the Standard.

D «Q

. UL, in performing its functions in accordange with its objectives, does not assume
r undertake to discharge any responsibitity of the manufacturer or any other party.
he opinions and findings of UL represent its professional judgment given with du
nsideration to the necessary limitations of practical operation and state of the aft
the time the Standard is processed. UL shall not be responsible to anyone for th
e of or reliance upon this Standard by anyone. UL shall not incur any obligation (
bility for damages, including‘consequential damages, arising out of or in connectig
ith the use, interpretation of or reliance upon this Standard.

[¢) [¢)

D =

o

Many tests required by the Standards of UL are inherently hazardous an
dequate safeguards for personnel and property shall be employed in conductin
ch tests,

[(=]
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INTRODUCTION
1 Scope

1.1 These requirements cover electrically operated marine combustible gas indicating equipment for use in
boats.

1.2 Marine combustible gas indicators are intended for permanent installation and for installation, maintenance,
and use in accordance with the applicable requirements of the Standard for Fire Protection of Pleasure and
Commercial Motor-Craft, NFPA 302, or the American Boat and Yacht Council, Inc.

1.3 These requirements cover ignition-protected equipment that may be used on boats under 65 feet (19.8 m)

in length, but goretcovermarinecombtstibtegasdetectorsintended-for-usetmrhazardoustoc

vessels subje]
1.4 A product
those covered
persons shal
features, chal
of this Standa

proposed an
implementatic

2 Glossary
2.1 Forthep

2.2 LOWER
or explode.

2.3 MARINE
are construct

3 General
3.1 Compon
3.1.1 Except

requirements
in the product

ents

ct to the U. S. Coast Guard electrical engineering regulations.
that contains features, characteristics, components, materials, or systems new or

by the requirements in this Standard, and that involves a risk of fire, electric sho

acteristics, components, materials, or systems conflict with specific requirements
rd is not judged to comply with this Standard. Where appropriate, revision of req
d adopted in conformance with the methods employed for development,
n of this Standard.

Lirpose of this standard, the following definitions apply.

FXPLOSIVE LIMIT — The lowest concentration of a flammable gas or vapor in ai

ations aboard

different from
Ck, or injury to

be evaluated using the appropriate additional component and end=product requirements as
required to mgintain the level of safety as originally anticipated by the intent of this Standard. A g

roduct whose
or provisions
uirements are
revision, and

that will burn

COMBUSTIBLE GAS INDICATOR — One or more unit assemblies of electrical components that

bd to detect and indicate(the presence of a combustible gas or vapor aboard boal

as indicated in 3.1.2, a component of a product covered by this standard shall c(
or that-component. See Appendix A for a list of standards covering components g
s.covered by this standard.

ts.

mply with the
enerally used

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

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

b) Is

superseded by a requirement in this standard.

3.1.3 A component shall be used in accordance with its recognized rating established for the intended
conditions of use.
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3.1.4 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.

3.2 Units of measurement

3.2.1 Unless otherwise indicated, all voltage and current values mentioned in this standard are rms.

3.2.2 If avalue for measurement is followed by a value in other units in parentheses, the first stated value is
the requirement.

CONSTRUCT
4 Materials
4.1 A materid

4.2 A metallic
that may be e

DL
UN

| used in an indicator shall be acceptable for use in a marine environment.

component of an indicator that is necessary for the indicator to perform its intende
posed to corrosive conditions, such as a bilge combustible gasiindicator, shall bg

metals or metal alloys that are inherently resistant to corrosion in salt atmospheres (see Salt-Sg

Test, Section
protected ags

5 Operation

5.1 Anindicat
which it is inte

5.2 Anindicat
or visual sign
bells, horns,
meters.

5.3 An indics
of the presen
octane gasoli

5.4 An indics
operating con

| 3). Other metallic components shall be provided with a corrosion-resistant coating (
inst corrosion. Metal combinations shall be galvanieaily compatible.

or shall be constructed to detect and indicate the presence of combustible vapo
nded. See Operational Tests, Section 12

hl to show the presence of a combustible gas or vapor. Examples of audible sign
Sirens, electronic horns, or-buzzers. Visual indicators include lamps, light-emittin

tor that is marked.for-gasoline shall be provided with means to give visual and ay
ce of a 20 percent-or greater concentration (by volume) of the lower explosive li
he vapor in air,

tor that(réequires a warm-up period to attain intended operation shall not indicate
ditionzduring the required warm-up period.

i function and
e fabricated of
ray Corrosion
r equivalently

s or gases for

pr shall be provided with an indicating device. The indicating device may include either an audible

al devices are
g diodes, and

dible warning
mit of 87 — 93

a satisfactory

rahall ha mrasadAad vt anane that ndicatac tha paalfiinatinn Af A AN AN

5.5 An indicat

ad wath 1 td ant duan
U SHailr T PTrovioCCvvit oo tacoiCoaC st T an oo ta o O CoOTp ottt UoT

burn-out of the filament, or other cause that affects the intended function of the indicator.

5.6 An indicator lamp shall be provided to indicate energized equipment.

to immersion,

5.7 A Wheatstone bridge or other circuit that may require balancing or adjustment shall be provided with an
adjustment for the purpose. Such adjustments shall be recessed or so located that the adjustments cannot be
unintentionally changed.
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5.8 Provision shall be made for periodic testing (by the user) of the response of an indicator. A bilge or
remotely-located component shall be removable for testing and recalibration. Also, see 16.2.

6 Assembly

6.1 General

6.1.1 An indicator shall be constructed to withstand the stresses to which it may be subjected during intended

use.

6.1.2 An enclosure, a frame, a guard, a handle, or the like shall not be sufficiently sharp to constitute a risk of
injury to persons in normal maintenance or use.

6.1.3 A mear]s shall be provided to securely mount all components of the indicator to appropr
of the vessel'$ structure. Only common hand tools (such as standard American or metri€wren
or cross-recegsed screwdrivers, or hexagonal wrenches) shall be required for the installation and

for the calibr
6.1.4 Arepla

6.1.5 An igniti
of an explosiv

6.2 Wiring
6.2.1 The eq

Exception: A
deck near the

6.2.2 Barrier-1
terminals, loc

6.2.3 A condu
through a cor
be greater thal
by the applic

conductors that share the;same duct or bundle and operate at potentials of 50 volts or mor

greater than t

by the correcfion factor corresponding to the number of bundled conductors specified in Table

ion of the indicator.
Ceable part, such as an indicating component or lamp, shall be.accessible for m

bNn source, such as a hot wire component, shall have flame-arresting provisions, 9
e mixture will be contained and not propagate externalto the component.

Lipment frame shall not be used as a currentzcarrying part.

n instrument frame or electronically equipped frame intended to be mounted abo
engine instruments may be internally‘grounded.

ype terminals or equivalent prateetion shall be provided to reduce the likelihood g
hted outside a junction box-gor enclosure, short-circuiting with other terminals or g

ctor shall not carry a current greater than the applicable value specified in Table 6.
ductor connected-between the control box and sensors located in machinery sp
N the derated value-ebtained by multiplying the applicable amperage value specifie
hble correction factor specified in Table 6.2. The current through two or more c(

e deratedyalue obtained by multiplying the appropriate amperage values specifie

ate members
ches, straight
if necessary,

hintenance.

o that ignition

ve the cockpit

f ungrounded
round.

L. The current
aces shall not
d in Table 6.1
rrent-carrying
e shall not be
d in Table 6.1
6.3.
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Table 6.1
Maximum amperage of conductors
Conductor size Temperature rating of conductor insulation
2 60EC 75EC 80EC 90EC 105EC 125EC 200EC
AWG (mm®) (140EF) (167EF) (176EF) (194EF) (221EF) (257EF) (392EF)
18 (0.82) 10 10 15 20 20 25 25
16 (2.3) 15 15 20 25 25 30 35
14 (2.1) 20 20 25 30 35 40 45
12 (3.3) 25 25 35 40 45 50 55
Table 6.2

Derating of conductors in 60EC (140EF) engine space

Temperature Rating

of Conducfor 105EC 200EC
Insulatio 60EC (140EF) 75EC (167EF) 80EC (176EF) 90EC (194EF) (221EF) 125EC (257EH (392EF)
Correction Fadtor for
Current Derdting 0.58 0.75 0.78 0.82 0.85 0.89 1.00
Table®$.3

Derating of bundled €onductors operating
at potential differefiices of 50 volts or more

Nunpber of current-carrying conductors Correction factor
3 0.70
4106 0.60
7t024 0.50
25 andvahove 0.40

6.2.4 The indulation of internal wiring shall be:

a) Rated for the voltage and temperature to which it may be exposed;
b) Moisture resistant; and

c) Acceptable for use in a marine environment.
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6.2.5 External conductors shall be of stranded copper or stranded tinned copper having one of the following
insulation types:

a) A wire or cable insulation that complies with the requirements for electric boat cable;

b) A wire insulation that complies with the water absorption and flame retardance requirements in the
Standard for Thermoplastic-Insulated Wires, UL 83; or

c) A thermoplastic insulation rated at 600 volts, acceptable for dry applications up to a temperature
of 105EC (221EF) and acceptable for applications up to 60EC (140EF) where moisture resistance is
required, as described in the Standard for Flexible Cord and Fixture Wire, UL 62, and the Standard for
Thermoplastic-Insulated Wires, UL 83.

Exce

6.2.6 Each
multiconductd

Exception: A
lessthan 1 At
requirement.

6.2.7 Flexiblg
in the Standal

PERFORMAN
7 General

7.1 An indig
determine that
be used for th
8 Chemical
8.1 A nonmet
or swelling th3

function as in

8.2 Individua

bxternal single conductor shall be No. 16 AWG (1.3 mm2) or larger and each ¢
r sheath shall be No. 18 AWG (1.0 mm2) or larger.

esistance conductor required to be of a specific size for circuit calibration or condu
hat would not involve a risk of fire, electric shock, or injury to persons need not cg
cord shall be Type SJO, SJT, SJTO, SO, STO, or,ST.and shall comply with the

d for Flexible Cord and Fixture Wire, UL 62.

NCE

ator shall be connected in accordance with the manufacturer's instructions an
it operates as intended, prior to,subjecting it to any tests. The same sample of the
e tests specified in Sections@©;°10, 11, and 12.

Resistance Test
pllic componentintended to be located in a bilge space shall show no evidence o
t would causeya malfunction of the indicator or create a risk of fire or injury to pers

ended after being conditioned as specified in 8.3.

components are to be used for this test.

8.3 The comiperen

btion: A flexible cord of the type mentioned in 6.1.2 need not comply with this retl]uirement.

onductor in a

ctors carrying
mply with this

requirements

d operated to
ndicator shall

f deterioration
ons and shall

o-banartialhy cpihmarand 1n Ao~

tfs at 23 +3EC

(73 +5EF). Te

t 1o whmaoarand
POTCTT IS TOoCPpantany - Ssaore gt catn

sts may be conducted in any sequence:

a) Salt water made of 5 percent by weight of sodium chloride in distilled water.

b) IRM immersion oil 903.

c) ASTM Reference Fuel C.
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9 Temperature Tests

9.1 When tested in accordance with 9.2 — 9.5, an indicator shall not malfunction in a manner that would cause
it to give an incorrect reading or to ignite the vapor to be measured.

9.2 One complete sample of the indicator, including any wiring supplied by the manufacturer, is to be subjected
to these tests.

9.3 The sample is to be placed in a cold chamber and maintained at a temperature of minus 30EC (minus
22BF) for 24 hours. While in the cold chamber, any external wiring is to be bent around a 1 inch (25.4 mm) rod

first in one direction, then the other.

9.4 Immediat ;
surface and fubjected to 25 impacts, each having a 10 g [322 feet per second per seco
acceleration and a 20 — 25 millisecond duration. See Shock Test, Section 11. The sho€kymp
started within B0 seconds of removal from the cold chamber. The indicator is then to be operated
for damage.

9.5 The sam
for 24 hours.
an ambient rd

ble is to be placed in a heat chamber and maintained at a temperature of 60 +3H
The sample is then to be removed from the heat chamber, set.up, and operated
om temperature of 23 +3EC (73 +5EF).

10 Vibration|Test

10.1 Anindic
its intended o

htor shall withstand 12 hours of vibration without.development of a malfunction th
Deration.

10.2 The sample used in the Temperature Tests, Section 9, is to be used for this test.

10.3 The sanple is to be mounted on a vibrationtable so as to simulate, as closely as possible,
a boat in accgrdance with the manufacturer;s installation instructions. The means used for sud
to be sufficienfly rigid to avoid resonant frequencies of the mounting means. The vibration table
the vibration frequencies and amplitudes specified in 10.4.

10.4 The sanmple is to be subjected:to variable frequency vibration in each of three rectilinear ax

machine test
hd (98 m/s?)]
acts are to be
hnd examined

FC (140 +5EF)
for 7 hours at

at may impair

nstallation on
h mounting is
is to produce

es for 4 hours
mm) for those
h (0.76 +0.03
y varied, at a
st 5 minutes,
e.

10.5 For thesetests;
(total table displacement).

11 Shock Test

11.1 Anindicator shall withstand 5000 shock impacts without malfunction or development of a
involves a risk of fire, electric shock, or injury to persons.

isoidal motion

condition that

11.2 The sample used in the Vibration Test, Section 10, is to be used for this test. The sample is to be operated

after completion of the test and examined for compliance with 11.1.
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