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Presentation Notes
The Propane powered Machine Safety Awareness Workshop 

This is an important part of you training as operators of propane powered machines. Even though you may have much experience in operating these machines we believe the information in this presentation will add to your knowledge and consequently your success as professional operators of propane powered machines.*
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Propane Powered Engines

Propane Powered Engines are used on:
*Floor Maintenance Machines
Small Generators
*Pressure Washers

Power Trowels
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Propane fueled engines are used on many engine powered machines. These include, but are not limited to:
Floor maintenance machines
Small generators
Pressure washers
Industrial trucks
Power trowels et.
These machines are frequently used inside buildings or enclosed places where harmful toxic gasses produced by the exhaust of gasoline engines would be hazardous to those in the area.
Propane is preferred as a fuel in these cases because of the low toxic emissions produced and the ability of manufacturers to reduce these even more by applying modern technology *


For The Purpose of This
Workshop We Will Be
Concerned Only With Floor
Machines Powered By Propane
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Presentation Notes
Even tough the information on propane safety generally applies to all these machines, for the purpose of this workshop we will be concerned only with floor maintenance machines powered by propane gas.
That is floor burnishers & floor stripping machines. *


Purpose Of This Workshop

Inform Operators of established safe operating procedures
sEducate Operators, Managers and others of safe handling of propane

NOTE: This is not a school to learn how to maintain floors!

«Safety Is the motive behind this program
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The purpose of this workshop is 
To inform operators of safe operating procedures that have been established over the years.
To educate new operators, managers, contractors and others of safe handling of propane gas.
NOTE: This is not a school to learn how to maintain floors!
Safety is the motive behind this workshop*


Regulations, Codes, and
Standards

Regulations Codes and Standards have been established
for the protection of people and property.

Violations of some of these carry heavy fines.

The Agencies whose requlations effect our industry are:

*Occupational Safety and Health Administration (OSHA)
*National Fire Protection Association (NFPA)
*Environmental Protection Agency (EPA)

sDepartment of Transportation (DOT)
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There are some regulations, codes, and standards that have been established by some authorities that you should be aware of. These have been established for the protection of people and property
Violations of some of these may result in large fines as well as injury. 
The agencies whose regulations effect our industry are:
The Occupational Safety Health and Administration (OSHA)
The National Fire Protection Agency (NFPA)
The Environmental Protection Agency (EPA)
And the Department of Transportation (DOT)
We will cover these one at a time so you will understand how each one may effect your responsibility as operators and managers.*


Occupational Safety and
Health Administration (OSHA)

*Federal agency responsible to set and enforce
regulations effecting the working environment and
practices of persons employed.

A division of the US Department of Labor.
*Responsible for indoor air quality of the workplace

*Maintains a table of toxic materials (Z-1) and
established “permissible Exposure Limits” (PEL) to
toxic materials

*Has the authority to enforce their standards.
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OSHA: is a Federal Agency responsible to set and enforce regulations effecting the working environment and practices of persons employed. OSHA is a division of the department of labor
OSHA standards cover every aspect of the workplace, most of which does not effect those involved in floor maintenance. The main area of concern is the quality of the indoor air (IAQ).
OSHA has developed a table of Toxic materials called the Z-1 Table. Standards have been set for the “Permissible Exposure Level” (PEL) of these materials.
For instance the PEL for Carbon Monoxide, a harmful toxic material found in the exhaust of internal combustion engines, is 50 Parts Per Million (PPM) over a time weighted average (TWA)  of 8 continuous hours. And a ceiling of 200 PPM.
If found working in an environment exceeding these PELs OSHA has the authority to levy hugh fines.*
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National Fire Protection

Association (NFPA

*NFPA is a non-profit standard setting organization.
It has no enforcement authority

*Most States and Federal Agencies adopt NFPA Standards as
the base for their codes and regulations.

*NFPA #58 Is the Standard for the storage and handling of
Liquefied Petroleum Gases (propane)

*NFPA 58 8-4 is General provisions...including floor
maintenance machines.

*NFPA 58 5 addresses the storage of portable containers. (fuel
cylinders)


Presenter
Presentation Notes
NFPA on the other hand is a non profit standard setting organization. It has no authority to levy fines although most states and Federal; Agencies adopt NFPA standards as their codes and regulations.
NFPA #58 is the “Standard for the storage and handling of liquefied petroleum gasses”. Floor machines are included in chapter 8-4 “general provisions for vehicles having engines mounted on them (including floor maintenance machines”  Chapter 5 of NFPA addresses the storage of portable fuel cylinders.*


Environmental Protection
Agency (EPA

EPA Is a Federal Agency charged with the
responsibility of protecting the environment from
pollution of many sorts.

Air pollution is included

EPA also requires certification of engines sold in the
US regarding emissions generated by the exhaust.

This certification has to be provided by the
manufacturer whom installs the propane fuel system.
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EPA is also a Federal Agency. It is charged with the responsibility of protecting the environment from various kinds of pollution. Included is Air Pollution. Generally their concern is outdoor air pollution from gasoline engines used on lawn mowers, chain saws, etc. not indoor air pollution. The limits set by EPA are far to dangerous for operating engines indoors.
EPA also requires certification of engines sold in the United States regarding emissions generated by the engines. This certification has to be provided by the engine manufacturer. If the machine manufacturer changes fuel systems to propane from gasoline it is their responsibility to re-certify the engine. *



Department of Transportation
DOT

Established regulations regarding the safety of fuel cylinders

*Regulations are included for the capacity and filling of the
cylinders

*Regulations include safety criteria for pressure vessels.

*Regulations include the construction, transportation, and
use of all these pressure vessels.


Presenter
Presentation Notes
DOT is also a Federal Agency. It has established regulations regarding the safety of fuel cylinders that may be transported or sold in the United States. These of course includes those used on propane powered floor machines.
These regulations include the construction, use and transportation of these fuel cylinders.*


In This Program We Wil
DISCUSS:

*Properties of Propane

*Propane cylinder and it’s components
*Proper filling of propane cylinders
*Transporting and storing fuel cylinders
Installing fuel cylinders on the machine
*Operating the propane powered machine
*Routine maintenance of the machine

«Safety issues that need to be addresses
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ALL of the above*


Properties Of Propane

*Propane is a flammable gas

*Propane is liquefied by storing it in cylinders under
pressure

*\When pressure Is released it becomes flammable vapor
*As a liquid propane is highly concentrated.

*The boiling point of liquefied propane is -44 degrees f.
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As we discuss the Properties of Propane gas we see it is a flammable gas. It is not a flammable liquid like gasoline, kerosene  or fuel oil. It is flammable only a a vaporous gas.
Propane is liquefied under a small amount of pressure. As a liquid it is highly concentrated. One cubic foot of liquefied propane will expand to 270 cubic feet of flammable vapor.  Keep that in mind! If propane escapes as a liquid it will expand rapidly to a flammable vapor. If ignited the resulting fire will be at least 270 times larger that if it was vapor escaping.
The boiling point of liquefied propane is 44 degrees below zero f.. When a liquid boils it turns to a vapor. That is what occurs when vapor is generated from liquefied propane, so if it comes in contact with your flesh at - 44 degrees it can frost it quickly. It is recommended  that gloves be worn when that contact is possible. 


Properties Of Propane

*Propane Is heavier than air
*Propane has no natural odor

*Propane used as fuel in engines produce toxic
emissions
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Propane is 1 1/2 times heavier that air. This means that if it escapes from a leak or the pressure relief valve it will quickly settle to the floor and seep under doors etc. If it comes in contact with a spark or flame it will quickly ignite and flash back to the fuel source. 
The fuel will burn as long as fuel is supplied so starve the fire from fuel and it will go out. Never attempt to extinguish the flame! It will not burn back into the cylinder. Close the service valve, cool the cylinder if it is the pressure relief valve that is leaking, and take the cylinder outside for inspection.
Propane has no natural odor, the small is added for safety. If you smell propane it is a strong possibility that a leak has occurred. Close the service valve, stop the engine, remove the cylinder and take it outside the building for inspection.
Propane used as fuel produces carbon monoxide as one constituent of the exhaust emissions. Carbon monoxide is the most frequently reported incident involving propane engines used indoors. Properly serviced machines greatly reduce the risk of CO poisoning.*
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Propane Fuel Cylinders

DOT 4E240 Propane Fuel Cylinder
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Propane Fuel Cylinders used on floor machines are DOT classified as 4E240 motor fuel cylinders. They are constructed from aluminum or steel. Most manufacturers prefer aluminum because of the reduced weight.
The Maximum working pressure of the 4E240 cylinder is 240 psi. although the pressure would seldom be that great.
DOT has set a safety factor of 4 to 1 which means 4 X 240 is 960 psi before the cylinder would rupture. Another safety appliance is the pressure relief valve which is set at 300 psi. More about that later. *


Propane Fuel Cylinders

Propane fuel cylinders are obviously a critical part of the floor
machine.

Though fire related incidents are few, nearly 100% of them are
In some way connected to fuel cylinders being overfilled!

Please give careful consideration to the following points.
*Propane cylinders should never be overfilled

*Overfilled cylinders can be identified by opening the fixed liquid
level gauge.

*Always check cylinders for overfill before taking them inside!
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Obviously the propane fuel cylinder is a critical part of the floor machine and never should be taken for granted or abused. 
Fire related incidents are few but can be very serious when it happens. Nearly always these incidents can be traced back to an overfilled fuel cylinder.
Propane fuel cylinders should never be overfilled! A full cylinder is 80% liquid full. The remaining 205 IS FOR GENERATING VAPOR THAT FUELS THE ENGINE, It also allows for expansion of the liquefied propane as the temperature rises. 
Cylinder manufacturers have developed an OPD (Overfill Prevention Device) limiting the amount of propane to 80% capacity. Some machine manufacturers offer these as an option. NFPA standards now require OPD equipped cylinders on everything, including recreation vehicles, barbecue cylinders etc. but not on industrial trucks and floor machines.
For the sake of safety, each cylinder should be checked for overfill before taking it into a building to be attached to the machine. This can be done by taking it to a safe area outside the building, opening the fixed liquid level gauge and observing the material vented. Be careful! This is very cold and could frost your fingers. If a plume of white vapor is visible the cylinder is overfilled and should be allowed to vent until the white vapor stops and just an occasional puff of white vapor is seen. NO smoking while this is being accomplished!



«Fixed Liquid Level Gauge

Stop filling when liquid 7&rs

Dip Tube
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Here you see the fixed liquid level gauge. Note on the illustration on the right the gauge with a metal disk attached. The lettering on the disk reads “Stop Filling When Liquid Appears”.
You can see the dip tube that is attached to the bottom of the valve. That extends down into the cylinder about 4 inches, the 20% vapor space. If the liquid level is higher than the end of the tube it will vent liquid from the small orifice  when the valve is opened.



Propane Fuel Cylinders

|ets take a closer look at the top of the fuel cylinder

T

*Service valve
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This again is the top of the cylinder and the appurtenances installed there.
This is the service valve. This is where the cylinder is attached to the engine. Also this is where the cylinder is filled by the gas company.
The service valve is equipped with a excess flow valve that prevents an excess volume of propane to pass the valve in case of a leak, like a fuel hose break, should occur. Even if the valve is left open when the cylinder is not attached to the machine no fuel will escape.
When opening the valve to start the engine, open it slowly! Sometimes if it opened to quickly the excess flow valve will shut off and no fuel will be delivered to the engine. If that happens just close the service valve, and open it again, this time slowly!
When stopping the engine you are encouraged to close the service valve and allow the engine to run out of fuel. It will then stop running.


Propane Fuel Cylinders

Lets take a closer look at the top of the fuel cylinder

v\-Pressu re Relief Valve
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This is the pressure relief valve, some call it the safety valve.
The purpose of this valve is to relieve the excess pressure in the cylinder if it increases beyond 300 psi. This could happen if exposed to high heat and especially if the cylinder is overfilled and the 20% expansion volume is compromised.
If this valve opens, the contents of the cylinder will be vent until the pressure is relieved to below 300 psi. and then the valve will close.
To lower the pressure and close the valve if it does begin to vent, cool the body of the cylinder with water or a fire extinguisher.
CAUTION! If the cylinder is overfilled this may be liquefied propane concentrated 270 times! It is highly flammable!
If the material vent is ignited cool the cylinder as mentioned. NEVER ATTEMPT TO EXTINGUISH THE FLAME it is consuming the flammable vapor of  propane gas.


Propane Fuel Cylinders

Lets take a closer look at the top of the fuel cylinder

4_/_,_,/——’-Liquid Level Sight Gauge
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This is the liquid level sight gauge.
This is supplied for you to see the approximate contents of the cylinder. Please keep in mind that this is only an approximate level. It is controlled by a float valve that may be damaged over time. Do not depend on this for an accurate level of fuel in the cylinder. USE THE FIXED LIQUID LEVEL GAUGE FOR THIS!


Propane Fuel Cylinders

Qutside Storage Racks

Vertical Storage Rack

Horizontal Storage Rack

¢
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Propane fuel cylinders should be stored outside in an approved storage rack, or cabinet. Even if the cylinder is empty, except for new cylinders that have never been filled.
There are two kinds of racks: 
The illustration on the left shows a vertical rack. This is for vertical cylinders used on propane powered floor machines. These cylinders should always be kept in a vertical position.
The illustration at the right shows a horizontal storage rack. This is for horizontal cylinders used on industrial trucks. The vertical cylinders should never be stored in this position.
The racks should be located at least 5 feet from any opening in the building.
Some make it a practice to store the cylinder on the machine in the building. This is not a good practice! It has caused some serious incidents and will, if discovered by the fire marshal, result in large fines.


Propane Fuel Cylinders

Types of propane fuel cylinders

\/ertical
eHorizontal
*\apor Draw
L_iquid Draw
eStandard 4E240
*4E240 W/OPD
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As was mentioned there are vertical cylinders used on propane powered floor machines and horizontal cylinders used on industrial trucks.
In addition there are Liquid draw cylinders and Vapor draw cylinders.
Liquid draw cylinders are used to fuel larger engines like those used on industrial trucks, while vapor draw cylinders are used on smaller engines like those used on floor machines. Vapor is considered much safer than liquid considering the concentration of liquefied propane.
There is also a “standard 4E240 cylinder and those equipped with an OPD (Overfill Prevention Device) sometimes called a stop fill valve.
The next slide shows the top collar on a vertical cylinder equipped with a OPD, stop fill valve.


=

Propane Fuel Cylinders

DOT Propane Cylinder Markings

Stop Fill (OPD)

*Vertical onlv/
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This collar has a lot of information on it, including that mentioned, as well as the manufacturer, Tare weight, serial number, DOT classification, etc. Even the date of manufacturer.
Note the reference to the:
Stop Fill (OPD)
Vertical only tag.



Filling Propane Cylinders

Have cylinders filled at a gualified service filling station

Cylinders may be filled using:
 VVolume method.

*\Weight method

*Using the OPD
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As we have mentioned frequently, the proper filing of the cylinders is extremely important! Overfilled fuel cylinders are a hazard that can, and should, be avoided!
There are three approved methods of filling propane fuel cylinders.:
The volume  method is simply connecting the cylinder to the propane supply pump, opening the fixed liquid level gauge, open the service valve on the cylinder, opening the valve on the supply line and start the pump. Allow the fuel to fill the cylinder until it is visible venting from the fixed liquid level gauge. At that time the pump is shut of and the valves closed and the cylinder disconnected from the supply line.
Filling by weight is accomplished by placing the cylinder on a scale, noting the “tare weight” on the collar of the cylinder and setting the scale for that weight, adding 20 lbs. And filling as before until the scale tips. It is not necessary to open the fixed liquid level gauge.
When the cylinder is equipped with an OPD it is not necessary to weigh or vent the cylinder. The OPD should stop filling when 80% full.
NOTE: filling the cylinder in any one of these manners does not relieve the operator of the responsibility of checking for overfill before taking the cylinder into the building!





Transporting and Storing
Propane Cylinders

«Store Fuel cylinders in a lockable ventilated storage rack

Store fuel cylinders in the vertical position

«Storage rack should be at least 5 feet from any opening in the building
sEmpty used cylinders is to be stored outside in rack

*Never store fuel cylinders in an enclosed place like your van or trailer

*Cylinders being transported should be secured in some manner
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We have mentioned this before but it cannot be repeated to much. Fuel cylinders must be stored properly!
Not on your floor machine in the supermarket
Not in your van
Not in the trunk of your car
Not laying on their side
The same attention needs to be given when transporting fuel cylinders, make sure they are secure to prevent damage. Do not allow it to roll around in the back of your pickup or van. If attached to the floor machine, the machine itself should be secured by strapping it to the vehicle


Installing Cylinder On The
Machine

*Check cylinder for overfill before taking it into the building
eL_ocate the machine in a well ventilated area

Install cylinder on the machine with pressure relief valve
pointing to the side

«Connect the fuel hose to the cylinder, hand tight

*Open the service valve and check for any possible leaks

*To remove cylinder from the machine reverse procedure
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Again, always check for overfilled cylinders. Always install cylinders on machines in a well ventilated area. NO SMOKING!
It is a good practice to orient the cylinder so the pressure relief valve points to the side rather than at the engine or the operator. If for some reason it started to vent when pointed at the operator or engine it could be extremely hazardous.
Be careful not to cross thread the rego connection and tighten it only hand tight. No need to use a wrench.
As was mentioned earlier, open the service valve slowly to prevent the excess flow valve from closing.


Operating The Propane
Powered Floor Machine

*Check oil level in the engine

*Check dust filter on top of the engine

*Check air filter on the carburetor

*Check pad and pad holder

e|nstall fuel cylinder following the previous instructions

Place throttle in choke position

*Turn ON the key and activate the starter

*\When the engine starts move the throttle lever to the run position

*Allow the engine to warm up slightly before operating
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This is a simple check list of items you must do in order to operate these machines safely and professionally.
Proper oil level is extremely important for the life of the engine.
Dust and air filters are the cause of many cases of carbon monoxide poisoning. Check them frequently!
Proper pad selection and condition is essential for good work
Never run the engine with the throttle in the choke position, doing so will increase the toxic emissions to a harmful concentration!


Preventive Maintenance (PM)

The Operator is responsible for PM, Preventive Maintenance. This
Includes items mentioned earlier.

«Qil level Dust Filter
eDust Filters

*Air cleaners

*Pad holder condition

*Pad selection

*Cleaning the machine after use

«Storage and transportation of fuel cylinders Alr Filter
*Checking for overfill

*Have the machine serviced regularly
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Even though you have been employed to buff floors, your first responsibility is to the condition of the equipment you are entrusted with and depend upon to accomplish the work.
Preventive maintenance PM is a very important part of your job.
The safety of yourself and those working around you depend largely on how serious you consider this responsibility.


Safety Issues You Are
Responsible For

*Check for overfill

«Service machine regularly (PM)

«Secure fuel cylinders while transporting them

Store cylinders properly

*Check air & dust filters each time you use the machine
*Be alert for the odor of propane

*Make sure work area Is properly ventilated

*Do not use any cylinders except DOT 4E240

*Be aware of standards and codes that relate to your work
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(READ SLIDE)


This Ends The Safety Awareness Slide Program

Your instructor may give you a written examination
covering many things we have discussed during this
program. If so you will find it to be a fine review.

It is a multiple choice test with only one correct answer
to each guestion.

If you have taken any notes during this part of the
program and have gquestions on any points covered or
not covered please ask them of your instructor now.



Thanks Y u For

Part|C|pat|n _ N
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Eagle Solutions would like to thank you for participating in the Safety Awareness Workshop.
We wish you success as a professional Propane Powered floor  maintenance machine Operator.
Again Thank you.
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