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How LPG Loading Arms Can Increase Safety and Throughput

Seabrook,TX 77586 « USA
TEL: 281-474-5277

www.weigh-tech.com FAX: 281-474-5270



LPG Loading Arms

Overview of LPG

LPG stands for Liquefied Petroleum Gas. LPG is actually a family of gases that includes butane,
propane and pentane. Liquefied petroleum gas is partly a byproduct of petroleum refining and is
usually derived from fossil fuels sources. Basically, its manufactured during the refining process
of crude oil.! Nationwide less than half of LPG comes from petroleum refining and the rest
comes from natural gas processing. LPG is made up of hydrocarbons that are vapors at normal
temperatures and pressures, but the hydrocarbons will turn to liquid at moderate pressures.
Because it’s widely available, LPG is the least “alternative” of alternative fuels.?

This clean-burning fossil fuel can be used for pretty
much anything from barbeque grills, to heating homes
in rural areas to powering internal combustion en-
gines. While school buses and other “fleet” type vehi-
cles use LPG it hasn't quite hit the mainstream in the
U.S. but is used more in Europe and India. LPG-fueled
vehicles produce significantly lower amounts of some
harmful emissions. Its often less expensive than gaso-
line and can be used without degrading vehicle per-

formance which is certainly beneficial for the con-
sumer. The best part is about 90% of the LPG used in
the United States comes from domestic sources.’

Varieties of LPG include mixes that are mostly
propane, mostly butane or a mixture of both. Propy-
lene and butylenes may be presentin small concentra-
tions. Because LPG is odorless, an odorant must
always be added so a leak will be evident. In the
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United States, odorants approved for use in LPG are
thiophene, ethanethiol or amyl mercaptan. At normal
temperatures and pressures LPG evaporates quickly so
it is stored as a liquid in pressurized steel cylinders
that are usually filled to between 80% and 85% of

their total capacity to allow for thermal expansion.!

Advantages and Disadvantages

LPG provides only about 3% of the energy consumed
in the United States. It burns cleanly with very few
sulfur emissions and poses no hazard of ground or
water pollution. In other parts of the world LPG is
used for cooking, refrigeration, motor fuel (autogas)

and heating homes in rural areas.!

The advantages of using LPG, or propane as it is most
often referred to, are many:

B Its a domestically sourced fuel.

B Less expensive than gasoline.

B Lower toxic emissions than gasoline in carbon
monoxide (CO), carbon dioxide (CO2) and non-
methane hydrocarbon (NMHC). 3

B Helps relieve some of this country’s petroleum de-

pendency issues. *

The picture isn't perfect though. LPG does have some
disadvantages, which can be easily remedied if its
usage becomes more widely accepted.

B Limited availability of LPG-powered vehicles
(However, vehicles can be converted by certified
installers.)

m Currently not as readily available as gas or diesel.

B Mileage is less than with gas or diesel fuel. °

Shipping and Storage
Propane is shipped from its point of production to dis-

tribution terminals by way of a pipeline, truck, barge

and/or railroad system.* Propane is stored as a liquid
in sturdy tanks at about 20 times the normal atmos-
pheric pressure. These tanks are tougher than sheet
metal or plastic gasoline tanks. They also have a built-
in shutoff valve to seal the tank if the fuel lines start
leaking. These factors make storage much safer. LPG
fires happen most often on barbeque grill tanks due to
leakage created when the operator improperly hooked
the tank up. In a vehicle, the tank is a permanent part
of the construction so its immune to this specific

cause of fire. ?

Safety First - Proper Loading
Techniques

Petroleum products require extra knowledge on the
part of the handler. Improper loading can be extremely
dangerous as the vapors of petroleum fuels are what
catch fire, not the liquid. A fire or explosion can occur
if theses vapors are ignited by a spark, open flame or

even static electricity. >

Instructions for drivers loading/unloading petroleum
fuels are always focused on safety and accuracy:

m Chock wheels on trailer.

m Connect ground using dual ball ground plug.

m Verify proper ground connection by checking the
indicator lights.

m For added safety, a computerized loading system
will not allow loading until the proper ground
connection is established.

m Connect LPG hose or loading arm to trailer.

B Open valves on trailer.

® Open LPG loading valves (hand operated)

m If an overfill or spill occurs for any reason, shut off
product valve immediately.

® Once the loading/unloading process is complete
disconnect hoses.

m Disconnect ground.’
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The most important part of the loading process, be-
sides safety, is the metering system. There are a few
significant differences in LPG loading compared to
other fuels. Flow parameters and system pressures
play a key role in the loading process. Because LPG
has a low vapor pressure, attention must be given to
ensure the product remains in a consistent liquid state.
Finally, since LPG is colorless and odorless an injected

odorant is a must for identifying leaks.°

The four basic components of a metering system in-
clude a storage tank, pump unit, metering unit, and
piping to connect the components. The system is
closed and there cannot be any leakage of liquid or
vapor. It must also be designed and constructed to
withstand high pressure. Pressure relief valves permit a
controlled venting of product to the atmosphere when
internal pressures are too high. As the liquid product
passes through the metering unit the quantity of liquid
is measured. This allows both the operator of the sys-
tem, and the buyer of the product, to verify the

amount of liquid being delivered.”

Hoses and Loading Arms

Fuel loading and unloading for LPG and other fuels is
usually done in different configurations depending on
preferences, budgets and safety regulations. Loading or
unloading trucks or rail cars can be done using top or
bottom loading hoses or top or bottom loading arms.
LPG hose construction is dependant upon the product
being transferred and the operational parameters. For
example, refrigerated LPG requires a different set of
hose system transfers to LPG being loaded at ambient
temperatures or to LPG transferred offshore. Marine
hoses must operate in demanding environments and

all weather conditions.®

There are times when hoses are the best solution for

the job. Certain chemicals such as hydrochloric acid
and bleach require hoses that are specially lined to
avoid corrosion. Hoses are more flexible than loading
arms but they are also more likely to wear out. Hoses
are heavy, bulky and create a fall hazard. They're a

constant cost because they have to be replaced often.

Loading arms protect workers and the environment
from the harmful effects of hose pull-apart, rupture
and failure. They also make quicker connections and
can load/unload faster meaning better throughput for
the company. So in most instances, loading arms are
the best choice because:

B Hoses can create trip and fall risks.

B Hoses wear out from being dragged across con-

crete.
B They can develop leaks.
B Hoses are heavy requiring extra time and energy

for employees to maneuver.

LPG loading arms have one arm for liquid and one for
vapor return. The arms have swivel joints so they are
easy to maneuver and won't leak. Unlike hoses, a load-
ing arm usually folds away to store, making it more

compact and out of the way. These arms are designed
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to provide efficient loading while keeping occupational
health and safety in mind. A balance mechanism en-
sures the loading valve remains horizontal at all times
to accommodate different adaptor heights.® LPG load-
ing arms are critical equipment since 90% of LPG stor-

age system accidents occur in the unloading area.'

Loading arms improve throughput by:
m Taking less time to set up and maneuver.
B Increasing safety because they won't leak creating
a fire or explosion hazard.
B Being simple to store, compact and out of the way
when not in use.

B Providing more efficient loading.

Loading arm safety devices can include:
B Emergency disconnection.
m Fire suppression valves.
m Safety break.
| Settled valve.
| Pressure switch.
| Overfilling detection sensors.
B Dead-man control.
m Vehicle grounding system.
B Metering defaults. !

Conclusion

When transferring LPG to a truck, railcar or barge,
loading arms are usually the safest and most stream-
lined choice. Because of their swivel joints, loading
arms do not leak, they are easy to store, quicker to
connect and their added safety measures such a no trip
hazard, no heavy lifting, no ruptures, all add up to im-

proved throughput for your company.
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