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dper Care
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The excess flow and oriface P.0.L.'s
ga&s in the event ¢he regulatdr is broken
ed to detect & leak or totally shut off

the system in the event of lesk of fasilure
of the regulator.

are intended to restrict the flow of escaping

off at the P.0.L. However, it is not design-

4An excess flow P.0.L. can cause 2 re~

striction in the supply of fuel to appliances.
To eliminate this problem; and to help prevent

dangerous gas leskage the following pro=-
cedure and test should be conducted afcer
any emergency or restriction in fuel flow,
and everytimeé the cylinder value is opened
for use:

1. Be sure all appliances, including
their pilot lights, are off and no
gas is flowing from the systeam.

2. Open value of L.P, tank slowly.

DO NOT SNAP OPEN

P.O.L. Adapter

The P.O.L. (presto-lire) adapter, some-

times called a spud and nut, is required to 3. If a high pressure guage is installed
on the cylinder side of the regulator
as per ABYC A-1.8.b., close cylinder

convey the L.P. gas to the regulator. With
@ single tank the P.0.L. s inserted direct-
ly into the regulator inlet. With a two.tank
hookup, two pigtails of rubber or copper,
with 2 P.O.L. on one end and an appropriate
fitting on the other end, are used.

The P.O.L. has a left-hand (counter-
clockwise) thread. Turn it to the left to
tighten, to the right to loosen. Since it
is a brass~to~brass seal, it is not neceagary
to ‘use pipe dope. However, be sure to test
all connections with a scapy solution before

supply value. Observe the pressure

guage should remain constant for at

entire system with a sompy water or

connections with soapy solutiom or
portable leak detector.

lighting any appliance. 4, NO LEAKAGE SHALL BE TOLERATED, REPAIR

BEFORE OPERATING SYSTEM.
3. After opening value again - wait 15
seconds before lighting appliances.

'l'he‘ Hoses

L.P.G. Hoses are manufactured to strict standards and are listed by Underwriters Laboratories
end Csnadian Gas Aseoc. PIGTAILS sre High Pressure Hoses used in pairs between two tanks and a
two stage regulator. They are assembled from hose which has & rating of 350 PSI working pressure
and a burst rating of 1750 PSL.- Solid brass, seven barbed P.0.L. and end fitting ave crimped on
each end and they must withstand 2 400 1b. pull test. FUEL SUPPLY LINES and FLEXIBLE CONNECTORS
may be Low Pressure Hose assemblies, vated at 1 PSI with a 125 PSI working pressure and a 600
PSI burst strength, and a 200 1b. pull test strength. For additional safety we recommend and
provide High Pressure Hose and Fittinge on all Marine L.P.G. NHose Assemblies, EXTREME CAUTION
should be used when installing Fuel Supply Limes im the beat and when connecting them to appli~
ances, regulator or solinoid. All connections should be wrench tight and pressure tested. The
Male Pipe Thread which connects to the regulstor must have L.P.G. pipe dops or Teflon tape app-
lied to its threads before connection. Fuel Supply Lines should be installed so that they can be
periodically inepected for leaks, damage or aging; end so they are not vulnerable to damage from
abrasion, traffic, nails,heat ( route away from engine room if possible), ete. The presence of 2
U.l.lable on the hose assembly indicates it hes been individually imspected, tested and U.L. listed

IMPORTANT: We recommend that vou read and comply with the attached

needle. The pressure indicated on the

least 15 mi + If any leakage is
indicated by a pressure drop, check the

detergent solution. If no high pressure
guage i3 installed, then check all system

1300-1411 - Pressure Guage
As per ABYC A-1.8.b. it shall
be instafled on the cylinder
pressure side of all regulators
to test for system leakage. It
is preassembled with abrass
street “T" and is to be
installed between regulator
and P.O.L. using L.P.G. pipe -
dope or teflon tape.

WEVER USE FLAME TO CHECK FOR LEAKS.

FIRE RESISTANT
SLEEVE

The Fire Resistant sleeve is a specially
formulated conduir designed to provide
additional fire resistance to the Flex~
ible L.P.G. Fuel Supply Lines so that
they will be capable of withaztanding che
ABYC A-1.9.b. 2lminute fire test. It
algo provides additional protection fros
sbrasion and the elements. To be effece-
ive the sleeve should slide over and
completely cover the hose assembly.
After imsuring thet sach end ficting is
connected wrench tight and leak tested,
secure each end of the sleeve wich &
stainless steel clamp. .
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The Regulator

Low Pressure Regulator

The regulator is the heart of your
L.P. gas systera. It is an automatic device
with working parts which move continu-
ously. Consequently, it requires more care,
protection and attention than any other
part of the system. .

The basic function of the regulator
is to take 2 high and varied inlet pressure
from the gas cylinder and reduce it to @
safe and consistent low outlet pressure to
the gas eppliances. For example, normal
cylinder p can vary depending on the
outside temperature f{rom a high of 250
pounds per square inch (PSI) to a low of
7 PSIL.Whatever the pressure, the regu.
lator’s job is to reduce it 10 6.35 ounces, or
11 inches water column {WC) outlet pressure,
and supply fuer downstream at this pressure
in whatever volume required to efficiently

each it as the d dis

Two Stage Regulator

WHAT IS A TWO.-STAGE REGULATOR?

A two-stage regulator performs the
same p ing function previously
explained except that it does it in two
stages. A two-stage regulation system uses
two regulators, either separate ones or, in
the case pic-
tured above, both coniained in one body.
The first stage, or high pressure regulator, re-
duces the cylinder pressure to approximately
10 to 13 PSI and sends it along to the
second stage low pressure regulator which
then reduces it to 11 inches W.C. or 6.35
ounces per square inch.

Because cylinder pressure is reduced
in two stages and because the second stage
receives a consistent rather than varied
inlet pressure, the regulator does not havejto
work as hard. The result is a more efficient,
safer system with less chance of irksome

(3 Py

The Tee Check

Disc Check Tee

bl such as pilot outage, freeze up, etc.

The tee check allows you to run two
L.P. gas cylinders through one regulator by
using a pigtail from each cylinder valve Lo
the tee check. This converts your regulator
to # manual changeover, That s, you open
the valve on the cylinder and use it until
empty or almost empty, then open the valve
on the reserve cylinder, close the valve on the
first cylinder, disconnect it and have it re-
filled. A disc check built into the tee will
prevent gas [rom escaping when the empty
cylinder is disconnected.

11OW TO KEEP YOUR“REGULA'I‘OR
OPERATING EFFICIENTLY & SAFELY

Your regulstor is equipped with a vent
b itis 1y “‘breathing.” That is,
the diaphram of the regulator moves down
and draws air into the bonnet or adjustment
spring housing. When the diaphram moves
up, air is expeiled through the vent. In the
event that excess pressure builds up in the
lower housing or body of the regulator,
a relie{ mechanism vents it to the atmos
phere. So, it is imperative to check the vent
trequently to be sure it is clean and {ree of
water, cotrosion or obstructions as clogging
is the most common cause of regulator
malfunction. Great care has been taken in

the manulscture of your regulator and it
has been thoroughly tested and U.L. listed.
However, even a small piece of dirt, cor-
rosion, pipe dope or other foreign matter
which finds its way into the inlet can result
in higher than normal pressure (high lock-
up) and/or loss of fuel.

If the vent does become clogged it
can easily be cleaned with a toothbrush. In
addition, your regulator should be checked
periodically by 2 competent L.P. serviceman
to be sure it is properly adjusted and in safe
working condition, By following these
simple precautions your regulator will give
you years of trouble-free service.

HOW SHOULD YOUR REGULATOR
BE MOUNTED?

The regulator will function regardiess
of the position in which it is mounted. How-
ever, the recommended mounting position
is with the vent vertically down or in a direct
line opposite the inlet. If for any reason this
is not possible, bear in mind that it is ex-
tremely important that the vent be pointed

in a direction which resulis in the least Hkell-
hood of dirt, water or other forelgn materisd
getting into the regulator. It i shio impor-
tant to install the regulator In » pusition in
which the cover csnnot possibly beooine 8
receptacle for water or other lorelgh
materizl.

WHAT 1S REGULATOR FREEZE UM

A regulator does not freeze, noy will
L.P. gas. However, as the gas passes through
the regulator it expands and cools and
moisture in the gas or in the vegulator will
turn into ice. This ice can build up and
totally or partially block the orifice and
thus partially or totally Hock the fuel
supply. There are a number of things you
can do to prevent this type of freeze up:

1. Be sure your L.P. cylinder is totsily
free of moisture before it is filled.

2. Be sure your eylinder & ool over
fitled, This & particulaly lmpoe
tant i you have & permanently
mounied A5M.E Tank,

3, Heep the valves on snply evlindens
slomd,

4. Have your L.P. dealer purge the
cylinder if frepee up sepuss,

sve your LB, desler inlsst melihyl
slechal s vour evlinder,

& Install 2 iwoslage sepuister o
vour syslem hes only 3 sgiesisge
regulaier,

o

Automatic Changeover Regulator

WHAT IS AN AUTOMATIC
CHANGEOVER REGULATOR?

An sutomatic changeover regulatoris e
two-stage regulator designed for use with
two L.P. gas cylinders connected to the regu-
lator with two pigtails in the same manner as
with a tee check. With the automatic change-
over regulator, both cylinder valves should
be open. sutomatic change-
over regulators (such as Model 134.00 pic-
tured) have a changeover knob with an
arrow, The cylinder to which the arrow
points is the “‘service” cylinder. The other
is the *“‘reserve’” cylinder. As long as there
is fuel in the service cylinder, an indicator
on the top of the regulator will show white.
When the service cylinder is empty, the

gul will ity change to the
reserve cylinder “and the indicator will
change to red.

At this point you should tum off the
valve of the service cylinder and tum the
changeover knob so that the arrow points to
the reserve cylinder, thereby making it the
“service™ cylinder. The red indicator will
change back to white as soon as you tum
the knob. You may now disconnect the
ampty cylinder and have it refilled. When
you reconnect it, it then becomes the
“reserve”’ cylinder.,

The Cover

A cover is required {or certain typos of
regulators but it is a good idea for all regu-
fators to be protected by some sori of cover
whether it is required or nol,

Begulgior Cover oy Control 2 Regulator

IMPORTANT: We recommend that you read and comply with the aftached ABYC “MARINE L.P.G. SYSTEMS”
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MARINE LPG-LIQUEFIED PETROLEUM GAS SYSTEMS :
PROJECT A1 ABYC A-1-78
Dased on ABYC's assessment of the state of exising ey and the 7 with the

requiremenis of this standard, ABYC recommends complionce with this stendard by December 13, 1978,

A-1.1. PURPOSE

These practices and stendards are recommended as guldss for the design, construction end installetion of

1PG,

iiquefied Petroleum Gas Systems on boats.

A-12, SCOPE

‘These stendards and recommended practices apply to all LPG, Liguefied Petzoleum Guz Systems on i
boats,

NOTE: Attention is directed to the U.S. Coast Guard Regulations which prohibit the use of LPG, Liguefied

Petroleum Gas on certain vessels,

A-1.3. DEFINITIONS

ASME -~ AMERICAN SOCIETY OF MECHANICAL ENGINEERS ~ An asoclation which has
developed, among other standards,s Boiler and Pressure Vessel Code, which specifies design cxitarh
for cylinders.

Society of M
345 E. 47th Street
New York, NY 10017

b, ASTM - AMERICAN SOCIETY FOR TESTING AND MATERIALS ~ ASTM develops and publishes
standards on finished products and on is used in fs and .
American Society for Testing and Materials
1916 Race Street
Philadelphia, PA 19103
¢ CERTIFIED — Attested to by 4 ion as plying with specific i or d
standards as indicated.
d.  CGA -~ COMPRESSED GAS ASSOCIATION —~ An industry sponsored assoclation promoting stand—
ardization of cylinders and cylinder valves and connections,
Compressed Gas Association
500 Fifth Avenue
New York, NY 10036
e. CNG - COMPRESSED NATURAL GAS ~ Consists principally of methane In gaseous form end
includes naturally occuring mixtures of hydiscarbon gases. CNG Is natural gas that s normally
supplied 23 2 fuel by & gas utility and is stored under pressure in cylinders. A-CNG mixture of at
least 85 percent methane contains over 1000 BTU's per standerd cublc foot in calerific value and
conforms to other physical properties as further set forth in ABYC A-1.4.
©,515 Amarican Baat snd Yaeht Council, Inc.
i
. A1 {4)
(A-1.4.4) 8-B-B0
In 13 gaseous state LPG pfescnls 4 {lre and expl hazard 10 any naturst or
manufactured go:, except that LPG is heavier than alr. Released from their Hquid state if unignited,
the gases lend 1o 30 o the botiom of au enclesed compartment into which they are released, and
ihough they wilj dé fus sf.' iimmglmul the compartment they sre not readily dhrﬂlad by overhesd vent-
ifation, Mixed with ate s cortain propottions and sonfined they will sxplode if ignited,
TABLEL
PROPERTIES OF CNG AND LPG
PROPERTIES COMPONENTS OF CNG COMPONENTS OF LPG
Methane Propane Butane
Formula Clig Callg CqHig
Specific Gravity of 0.55 1.55 2.07
Gas (Air = 1.0)
Flammable Limits in Air
{Explosive Range), Percent .
by volume, LOWER 50 24 18
UPPER 150 9.5 8.4
Calorific Value — Net BTU 1025 (approx.} ~ 2353 3101
per gubic foot 14.7 psia
Ignition Temperature 1300°F 800°F TS00F
Flame Propagation Rate 750 2800 3000
Feet per second -

OA 978 Amesicen Bost snd Yecht Council, Ine,

A~1.5. REQUIREMENTS ~ IN GENERAL

£ ] printed i and 2 labeled diagram covering details of proper installation and
operation shall be furnished with each LPC system installed on 2 boat and it is recommended thess be
kept on board for ready reference.

Only systems usiig LPG cylinders of the vapor withdrawal type are ¢ d. Cylinders designed or
installed 50 25 to admit liquefied gas into any other part of the system are prohibited.

The use of or storage of stoves, heating devices, lanterns or similar equipment with attached LPG
containess is prohibited,

All liquefied petroleum gases shall be effectively odorized by an agent of such character that the
presence of the gas is detectable by the distinct odor, to & concentration in air of not over one~fifth
of the lower limit of flsmmability. It should be recognized that no odorant will be completely
effective as @ warning agent in every circumstance.

Components of the LPG system shall be SUITABLE for merine uze,

®,

1978

. PROPERTIES OF GASES
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CYLINDER — Any vessel or container used th u.m%:m o store LPG,
DOT ~ DEPARTMENT OF TRANSPORTATION - The US.

gaten sules and o the | pectudic
sisto commerce of portable gas cylinders.

sgency which
through Inter~

8. 8. Department of Tramportstios
400 Soventh 81, 8. W,
Washington, D.C. 20590

A UQUEF!ED PETROLEUM GAS - Includes any p i d of any
of the i hyd: 1 propane, propylene, butanes (normal butane or hobuune), butylenes,
of 3 mixtwme thereof and conforms to other physical properties as further set forth in ABYC A-14,

SUITABLE ~ Appropriste for intended purpose and reasonzbly foreseeable use in the maring envi—
sonment without necessity of being CERTIFIED.

SYSTEM - The arrangement of cylinders, safety devices, regulators, connectlons, valves, plpin;,
tubing, hose, Gittings and devices intended to store, supply, monitor or control the flow of fuel gas to

sppliances, and the sppliances,

-

NOTE: In the interest of safety, it is important that the properties of LPG, Liquefied Petroleum Gas,

b,

must be understood and that safe practices Jor its use be Jollowed. It is dlso importent thai the
difference in properties berween LPG, Liquefied Petrolewm Gas, end CNG, Compresied Natural
Gas, as covered in ABYC A-22 “Marine CNG~Compressed Naturai Gas Systems”, be cwgnd 0
distinguish berween these two types of fuel and their respective hazards.

LPG ~ Liquefied Petroleum Gas is & two-phased {liquid/vapor) fuel with a higher calorific vslue
than CNG, Compressed Natural Gas, and is stored at a lower cylinder pressure than CNG.

LPG is heavier than air and will fall or settle if released. CNG natural gas, is Iig,hle! than nir and if
veleased will rise and dissipate into the h f adeq means of h

provided, and it shall be provided,

LPG and CNG in their natural state, are non—toxic and invisible.
Commescially ayaitable LPG and CNG, by law, have an odorant added to fucilitste leak datection.

(1) LPG is a two~phased (liquid/vapor) fuel, having an odor
ing on the vojume of fuel remaining in the cylinder,

which can vary d d

{2) CNG is always in the vapor phase and has an ador concentration which will not change.

The properties of LPG, liquefied p gases must be und d. They are gases at normal room
temperature and atmospheric prossure. Under moderate pressure they liquefy, readily vaporizing
upon selease of the pressure. 1t is this property which permits the convenience of transporting and
storing these hydrocarbons in concentrated form while normally using them in a vapor form.

Arverican Boat and Yacht Councit, ing,
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All components of LPG systems subject to cylinder pressures shall hawe & rsted prossure of at loast
250 pounds per square inch gauge.

With each LPG system installod on o boat s sign shall be provided, §¢ shall be jecsted In the bnmediate
viclnity of the cylinder enclosure and plainly visible.

‘The sign shall withstand the effects of exposure to water, oil, salt spray, direct sunlight, heat, cold and
wesr expecied in normal oparation of a boat without loss of leglbility, and shall include:

{1} CAUTION

THIS SYSTEM 1S DESIGNED FOR USE WITH LPG,
LIQUEFIED PETROLEUM GAS ONLY. DO NOT
CONNECT CNG, COMPRESSED NATURAL GASTO
THIS SYSTEM,

{2 Keep cylinder vaives closed when boat is Clote them . ins any
wmergency. It is recommendad that cylinder valves be closed when appthnm are notin
use.

{3} Be sura ail applianca valves ere closed bafors opaning cylinder valve,

N

{4 Tost for system leakage each time the cylinder supply valve Is openad for appiands use.
Close alt appliance valves. Opgn, then close cylinder supply valve. Obssrve pressure
gauge 8t tha regulating device and see that it remains constant for at laest 16 minutes
before any sppliance is used, 17 any lesksge Is evidencad by # prassura drop check systam
with 2 sospy water or detargant solution snd rapair before oparating system,

{8} Test system for laakage at least every two weeks and sfter any emergency In stcordance
with paragraph {4} above. Repaat the test for  multi—cylindar systam.

NEVER USE FLAME TO CHECK FQR LEAKS -
NOTE: This sign shall be installed in the vicinity of sylinder and shall be plainly visible.

The sysiem and sll its components shall be capable of operation within an amblent (ampenmra range
of, from 00F (—189C) t 1400F (60°C),

In sccordance with ABYC Standards ABYC E~8, “Alternating Current AC Systerns on Boatz”, sad
ABYC E-9, “Direct Current Systems on Boats™, if LPG Is provided on a boat unattended potentlal
sources of ignition of an electrical nature, below the main deck, shall be external ignition—protected,

CYLINDERS

Cylinders used in LPG systems shall be construated, tested, marked, maintained and regualified for
continued service In accordance with DOT or ASME regulations.

LPG cylinders shall be permanently and legibly marked in s consplcuous manner on the outside to
show the correct mouminz posmon The method of mounting in place shall be such as 10 prevent
the p ility of an i of the cylinder.

P

Cylinders that have been subject to fire or physical damage shall not be returned o servize unless
requalified.
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A-1.7. CYLINDER VALVES AND SAFETY DEVIC%‘.
" favh 1AM cylindes shall have mumnéjy speinted shut off valve theeaded diregily Into the sylinder

watlet, the valve-outlet conforming 12 TGA connection number 510, The valve shall be equipped
with # securely stiached hand wheel for convenien! operstion without the uss of e seperste wranch,

b. Al LPG cylindess shall be provided with 2 safety reliel device specifically designed for LPG a5
requited by BOT regulatioas.

<. Uylinder vaives and safety relief devices shall be installed in, or have s direct connection with -
the vapor space of the cylinder.

4. in addition 10 the velve required at the cylinder, 8 dusl cylinder system shall be provided with 2 two-
way positive shut—ofl valve at the cylinder manifold,

¢, Discharge of the safety reliel vsives shall be vonted sway from the cylinder into the open nn;ocn!me
30 as to prevent impingement of eacsping gas onto the contalner,

A~1.8. REGULATING SYSTEM

3. [Each LPG systemn shall be provided with a regulating device, specifically designed for use with LPG,
and 30 adjusted as to deliver gas 3t any or each appliance, under varying applisnce loads, at s pressure
not in excess of 12 inches water column, approximately 0433 pounds per square inch gauge,

~
b.  Each regulating device shall be fitted with s pressure geuge, The geuge shall be on the cylinder
pressure side of the regulating device, The purpose of the gauge is to provide 2 quick snd zuy way 10
test the system for leakage.
it is recommended that this test be made after any emergency every time the cylinder supply valve s
opened for use, and at least every two weeks,

With the appliance valves off, open the cylinder supply valve. Closs the cylinder supply valve.
Observe the pressure gauge needle. The pressure indicated should remain constant for at least
15 minutes. If any leakage is indicated by a pressure drop, check the entire system with.s sospy
water or detesgent solution. No leakage shall be tolerated, repair before operating system.

NEVER USE FLAME TO CHECK FOR LEAKS

¢ Inaddition to, but not substituting for the pressure gauge in ABYC A—1.8.b., 3 leak detector may be
installed in the system,

d. Alow-side pressure reliel device shall be integral with each regulating system. it shall discharge at
between two times and three times the delivery pressure of the regulator.

¢ Al relief valve outlets shall discharge to the open atmosphere. The point of discharge shall be at
least 2 feet distant from any opening 10 2 cabin or the hull interior or from an engine exhaust which
is below the leve! of the vent discharge.

f. The reliel valve vent discharge outlet shall be iocated and designed to prevent water {rom entering the
relief valve port

©,045 Amarican Boot and Yacht Councit, nc.

]
A-ii4)
{A~1.10.¢} 12~15--78
iy THIS APPLIANCE 1S DESIGNED FOR USE WITH LPG, LIQUEFIED
PETHOLEUM GAS ONLY.
ia Haap cylindar valves closad when boat is Cloge tham § clistoly in any
emergency. 1t is tacommended that cylindar valves be closad when spplisncas sre not in
use,
i3 Be sure applisnce valves are ciosed before opening eylindsr vaive.
{4} Be sure 10 apply ignition source 1o burnar befors apening applisnce valve.
8 Tast LPG system as recommended in sign posted in vicinity of LPG eylinder.
NEVER USE FLAME TO TEST FOR LEAKS -
NOTE. This sign shall be installed in the vicinity or on each LPG appliance so as 1o be
Plainly visible.

. Cylinders shipped by land or air freight must be packed and marked in accordance with DOT reguh-—
tions,

g  The cylinder shall be returned to an authorized fuel distributor for refifling.
~
k. Since most stove ovens or ranges ate not vented 10 the outside atmosphere, they consume the cabin
oxygen and release the products of combustion into the boat interior. Therefore, s permanent, legible
warning label shail be affixed in a conspicuous manner, on or adjacent to fuel burning stoves or ranges
which shall read:

WARNING: ALWAYS PROVIDE VENTILATION WHEN STOVE IS iN USE TO REPLACE
OXYGEN AND TO VENT PRODUCTS OF COMBUSTION. DO NOT USE THIS
APPLIANCE FOR COMFORT HEATING.

This lsbel may be included in the sign described in ABYC A-1.102.
Anf 18 LOUATION AND INSTALLATION
5. AP0 gas eyling and safery shall be ially secured, resdily

asseneible snd itx;:ztas that erzaping vapor cannot teach the bilges, machinery spaces, sccommoda—
tiams o giher enclored spaces.

% %—z%; fewation: shall be confined 10 opea decks. cabin tops, outside of cockpits or semi-enciosures.
sigment dhall be protested from climatic extremes by 2 housing vented and uamstricied 15 the
bpes s, with 3t Jadl tew vemls having an aggregals free sees squsl 1o one square inch for sach 7

sty of the s0ial LG capesity of the cylinders, the vent ares being equally divided top sad botton.

The et sdge of e lower wni(s ff in the door o walls, shell be st the floor fevel,

$iF Best soestreetios o dueige praventing the sbove, the cylinder, regulsting equipment and sefery
e 4 st b2 ensuniad in 3 fotker of housing: vapor Tight to the hull interior, the locker or
fosleg lossted sbe the waterling in a0 opes sockplt, the locker or housing must be con—
ssnaied of o Yed with coreosion sesistent materials it must open only from the :cp md hawe

agewé sm 24 9@1; o1 spsistion of the cylinder valves sad for testing of
ﬁ%s spainen fod laabagr sed 19 proit viswing of the presure gauge.

RS Sumnde Sup e Ve
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At B PLEL SUPPLY LINE

5. The fusl line system and its componguts, s insislind, chall be designed 10 be compatible with LPG

and 1o withstand the sireases sl expossre e the marine mrvimament,

b, The LPG fuel supply line and il its fittings, as installed in a bost, shali be capable of withstanding
cxposure (o 2 -1/2 minutes of free burning heptane exisrnally, while the supply line is pressurized
internally with LG at the system’s designed delivery pressure, without failute resulting in s loskege
of LPG. The surface of the heptane must be eight to ten inches below the component being tested
and the heptane must be In & container large enough to permit the suiface of the heptane to extend
beyond the vertical projection of the peri of the being tested.

¢ A flexible section can be used to allow the free swing of gimbaled stoves. The flexible sectiop must be
SUITABLE for marine use with LPG and comply with ABYC A-1.9.2.and ABYC A~159b,

d. All Jow pressure distribution tubing, hose or piping between the regulator or lesk detector and the
sppliance shall be SUITABLE for LPG in marine use. One type is: .

Annealed copper, tubing, standard type, Grade K or L, ing to Sp for
Copper Water Tube (ASTM B88~75a).

¢. Al twbing, hose or piping connecting fittings shall be SUITABLE for LPG in Marineuse and c;_p:ble
of withstanding the test in ABYC A~1.9b. and the pressure for which the system Is designed.

f. LPG fuel supply lines shall not be used for an electrical gsound.
A~1.10. APPLIANCE AND CYLINDER PRECAUTIONS #
2. Al LPG consuming appliances shall be CERTIFIED for marine use,

b, A cooking stave is considered to be an attended appliance however, a cooking stove with an oven
shall incorporate an oven flame failure safety device that will prevent gas from flowing to"the oven
burner if flame is not present at the oven burner.

¢ Appliances designed for unaliended operation such as service water heaters and cabin heaters which
operate with 2 continuously lighted pilot light or s continuously energized glow plug shall have them
protected to prevent ignition of external vapors and addition of further combustible material to those
vapors.

d.  Cabin space heaters, secvice water heaters and other applisnces designed for unatiended operation
shall be of the sealed combustion chamber type, designed to provide complete separation of the
combustion system from the atmosphere in the boat. Combustion air inlet and flue outlet shall be
provided as integral parts of the appliance.

e With cach LPG appliance installed in a hoat a sign shall be provided, in addition to the sign in
ABYC A--1.5g., which shall be Jocated on, or in the immediate vicinity of the applisnce, 50 85 10 be
plainty visible and it shall include:
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{2) The locker or housing must be vented at the bottom by 2 pipe of at least 1/2 inch 1.D., led
outboard without pockets, through the hull sides 10 2 point lower than the locker of housing
bottom but above the watertine, The vent must be located at fesst two fest distant from any
hull apening to the boat interior or an engine exhaust which is below the level of such discharge.

(3) Installation of LPG equipment in lockers or housings shall be such that when means of access
to the lockers or housings is open, the cylinder valves can be convenlently and quickly opsrated
and the system pressure gauge dials are fully visible.

{4) Lockers or housings shall not be used for storage-of any other equipment, nor shall quick sccess
10 the gas system be obstructed in any way. -

{5) Storage p for d reserve cylinders, filled or empty, shall be the same as for
the cylinder in use. Valves to cylinders, even those considersd empty, shall be kept tightly
closed.

¢ Distribution lines zhall be protected from physicel damage and shall be accessible for Inspection.
{1) Fusi supply lines shall be supported by clips or straps or other means to pievmt vibration

damage. The clips or straps or other device shall be corrosion resistant and shili be designed to
prevent cutting, sbrading or damage to the lines and shall be compatible with fuel supply line
material, .

(2} Fuel supply lines shall be protected by close~fitting ferrules or seslants of non—sbrasive mater—
1al wherever they pass through decks, westher—~tight or waterproof bulkheads mfi the method
used shall be vapor tight. Fuel supply Jines passing through interior bulkheads that need not be
watertight shall be installed so that the bulkheads will not cut, sbrade or damage the line,

{3) Fuel supply lines shall be continuous lengths of tubing, piping or hose passing the requirements
in ABYC A~19a. and b. from the regulating device, or from the leak detector in ABYC
A-1.8.2., to the sppliance manifold or to the flexible section In ABYC A~19.¢,, or to connec~
tions to other appliances.

4. After instaligtion, distribution tubing, piping or tube shall be tested prior to its connection 10 regu~
istor and applisnce by an sir pressure of not less.then § pounds per square inch gauge. The cylinder
walve should be checked for leakage at its outlet and at ts connection to the cylinder by spplication
of a soapy water or detergent solution prior 10 connection to the system, After these tests and when
appliances and high pressure equipment have been connected, the whole system shall be subjected 1o
the following:

With the applisnce valves closed, the cylinder shut~off valve should be opened snd the pressure on
the gauge noted. Close the cylinder valve. The pressure should remain constant for st least 15
minutes. 1T the pressure drops, locate leskage by application of a soapy water or detergent solu~
tion, No leakage shall be tolerated.

HEVER USE FLAME TO CHECK FOR LEAKS

0. All dovices and appiisnces using LPG shall be substantially secured so 8s 10 prevent upset or displace—~
ment that will plece strain upon fuel distrib system of sppl § beasing in mind
the great {orces placed upon the appliances and devices by the operation of the boat in rough water
conditions, or by the boat’s motion while 3t anchor or moored.
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