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Things To Know About Propane Autogas
In this Think Safety, we will 

discuss various components 
of  propane autogas.

While a limited infrastruc-
ture may somewhat curtail 
its over-the-road use by the 
general public, many factors 
make propane an ideal alter-
native vehicle fuel to gasoline 
and diesel, especially for use 
in light-to-medium duty fleet 
vehicles. 

It is a “green” fuel as it 
produces lower emissions of  
such toxic gases as carbon 
dioxide, carbon monoxide, 
and nitrogen oxide.  

In addition to producing 
cleaner air, its cleaner burn 

provides cost-saving ben-
efits as well with 
extended time 
between sched-
u led  ma in te -
nance and a lon-
ger engine life.

Propane also 
offers some safe-
ty advantages. In 
its liquid state, 
propane has the 
lowest flamma-
bility range of  any alterna-
tive fuel. It has an ignition 
temperature that is almost 
twice as high as gasoline.

Keep in mind, any con-
version of  a vehicle from 

another fuel to propane 
must be performed with a 
conversion system that is 
EPA certified. A conversion 
of  a vehicle with a system not 
certified by the EPA could 
be a violation of  the EPA 

Clean Air Act 
tampering prohibition.

We will look at some spe-
cifics of  propane autogas as 
we proceed and some safety 
and code information.  We 
will reference the 2011 ver-
sion of  NFPA 58.

 Autogas Facts:
Propane has a 15 to 20 

percent lower BTU content 
than does gasoline; therefore 
it achieves fewer miles per 
gallon and requires a larger 
fuel tank to achieve the same 
number of  miles driven.

Some vehicles that use pro-
pane use a dual fuel system 
that allows them to operate 
on either propane or gaso-
line. In these dual fuel ve-
hicles, a propane tank is fitted 
in the trunk or pickup bed or 

other area. The propane sys-
tem adds approximately 100 
pounds to the weight of  the 
vehicle. This is offset to some 
degree by the lower weight 
of  propane verses gasoline. 
Propane weighs 1.86 pounds 
less per gallon than gasoline 
(4.24 pounds per gallon for 
propane and 6.1 per gallon 
for gasoline).

While the propane-refuel-
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 Autogas Facts:

ing infrastructure is some-
what limited, the U.S. Depart-
ment of  Energy maintains an 
online database of  refueling 
locations across the country.

The miles-per-gallon de-
ficiency of  propane verses 
gasoline is offset by the ad-
vantages of  propane. For 
one, propane has a higher 
octane rating (105) than gaso-
line. This higher-octane level 
allows a higher compression 
ratio and reduces engine 
“knocks.” 

Secondly, since propane 
burns in a gaseous state, it 
mixes more readily with air, 
which produces a cleaner 
burn and provides a more re-
liable start in colder weather. 
The lower carbon output 
also means extended time 
between scheduled mainte-
nance and a longer engine 
life.

Another advantage of  
propane is its flammability 
range and a high ignition 
temperature. In order to 
ignite, propane must have a 
propane/air mixture of  from 
2.2 percent to 9.6 percent 
propane vapor. Anything 
less than 2.2 percent propane 
vapor will be too lean to burn 
and anything greater than 9.6 
percent propane vapor will 
be too rich to burn. Propane 
requires an ignition source 
of  at least 940 degrees to 
ignite while gasoline has a 
comparatively low ignition 
point of  430 to 500 degrees 
and 410 degrees for diesel. 

Continued From Page One

Propane has a 15 to 20 percent lower BTU content 
than does gasoline.

The propane system adds approximately 100 pounds to 
the weight of a converted vehicle.

Propane weighs 1.86 pounds less per gallon than gaso-
line (4.24 pounds per gallon for propane and 6.1 per gal-

lon for gasoline)

Propane has a higher octane rating (105) than gasoline.

The higher-octane level for propane allows a higher 
compression ratio and reduces engine “knocks.” 

Propane burns in a gaseous state, it mixes more read-
ily with air, which produces a cleaner burn and provides 

a more reliable start in colder weather. 

The lower carbon output also means extended time be-
tween scheduled maintenance and a longer engine life.

In order to ignite, propane must have a propane/air mix-
ture of from 2.2 percent to 9.6 percent propane vapor.

Propane requires an ignition source of at least 940 de-
grees to ignite.

Gasoline has a comparatively low ignition point of 430 
to 500 degrees.

Diesel ignites at 410 degrees.

In its gaseous state, propane is more easily ignited 
than gasoline and other liquid fuels.

One propane property is a 
safety shortcoming. Propane 
becomes a gas when leaked 

at temperatures greater than 
-44 degrees Fahrenheit. In its 
gaseous state, it is more eas-

ily ignited than gasoline and 
other liquid fuels.

Just The Facts
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 The Propane Fuel Tank:
The propane fuel tank is 

20 times stronger than that 
of  regular gasoline tanks. 
A higher-pressure rating is 
required on propane engine 
tanks than regular propane 
tanks (312.5g psig verses 250 
psig). This 
higher pres-
sure rating 
takes into 
cons ider-
a t ion the 
potentially 
higher op-
e r a t i n g 
t e m p e r a -
tures the tank could be sub-
jected to from high road 
temperatures. It also con-
siders the typical uses of  
propane-powered vehicles, 
many of  which carry multiple 
passengers. A higher pressure 
rating for the tanks allows for 
the use of  higher-pressure 

relief  valves and lessens the 
chance of  a discharge. 

The propane tanks are 
made of  very strong steel 
verses today’s gasoline tanks 
that are manufactured from 
a high density plastic, making 

the propane 
tanks much 
harder to 
puncture.

I n  t h e 
event that 
a propane 
fuel tank is 
involved in 
a fire, it can 

still be used if  it shows no 
distortion. However, it must 
first be requalified in accor-
dance with CGA C-6, Stan-
dard for the Visual Inspection of  
Steel Compressed Gas Cylinders, 
or CGA C-3, Guidelines for Vi-
sual Inspection and Requalifica-
tion of  Low Pressure Compressed 

Gas Cylinders. 
All of  the con-

tainer appurte-
nances must be 
replaced.

Aluminum or 
composite tanks 
involved in a fire 
must be replaced.

Visual fi l l ing 
restrictions are 
similar to those 
of  other propane 
tanks. Consider-
ing its use, the integrity of  the 
tank is very important. They 
should not be filled if  they 
have excessive denting, bulg-
ing, gouging, or corrosion.

Any repairs made to a 
fuel tank must be made by 
someone with an “R” stamp 
which designates that person 
as someone who has been 
properly trained and certified 

to make the repairs. Their 
“R” nameplate must be at-
tached to the tank.

The nameplate require-
ment for an ASME autogas 
tank is the same as with other 
ASME tanks. It must be 
made of  stainless steel and 
attached in an area where it 
will remain visible once it is 
installed. 

 Vehicle Fuel Dispensers:
Propane dispensers used to 

fill vehicles must meet cer-
tain distance requirements.  
Those distance requirements 
are found in table 6.5.3 in the 
2011 edition of  NFPA-58. It 
should be placed in such a 
way that any release of  vapor 
is directed away from any pit 
or sewer drain.

Stations must not be in-
stalled in buildings. They 
can be covered, but any walls 
must not enclose more than 
50 percent of  the perimeter.

The pump itself  must have 
a means for the operator of  
the dispenser to control and 

stop the flow into the vehicle 
tank. It must include a quick 
acting shutoff  valve at the 
discharge end of  the hose. 
A gate or globe valve would 
not be a “quick acting” valve 
since it takes time to close 
the valve.

Other valves are required 
in the fueling system as well, 
including an excess flow valve 
or a differential backpressure 
valve at the point where the 
hose connects to liquid pip-
ing. Hydrostatic relief  valves 
should be installed where 
they are needed in the hose 
and piping to guard against 

a pressure build where liquid 
could be trapped.

The refueling station must 
be equipped with fire protec-
tion either through the use 
of  an internal valve fitted for 
remote closure and an auto-
matic shutoff  using thermal 
actuation or the combination 
of  a positive shutoff  valve 
and excess flow valve and 
an emergency shutoff  valve 
(ESV) fitted for remote clo-
sure with a thermal fuse. The 
positive shutoff  valve must 
be as close as possible to the 
tank and the ESV must be 
installed downstream and as 

close as possible to the posi-
tive shutoff  valve. The ESV 
or internal valve must be 
inspected annually to make 
sure it is working properly.

There must be an emergen-
cy shutoff  device for either 
the internal valve or the ESV 
depending on which one is 
used. The device must be in-
stalled not less than three feet 
or more than 100 feet from 
the liquid transfer point.

The fuel dispenser must 
be securely installed.  It must 
be either mounted on a con-
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 Vehicle Fuel Dispensers:

crete foundation or be part 
of  a complete package unit 
installed on a common base.

It is important that the per-
son operating the dispenser 
have complete control of  
the dispenser. With this in 
mind, a quick-acting shut-
off  valve must be installed 
at the discharge end of  the 
hose. Think of  the trigger 
at the end of  the gasoline 

dispensing hose.  It will look 
different, but the principle is 
the same.

There must also be a means 
to electrically shut down the 
system in the event of  a fire 
or other emergency. The 
switch or breaker must be 
located no closer than 20 feet 
or further than 100 feet from 
the dispenser. This switch 
must also be clearly marked. 
Of  course, you must be able 
to see the sign marking the 

switch from 
the point of  
transfer.

T he  hose 
must be listed 
and not  be 
more than 18 
feet in length. 
There must be 
a way to se-
cure the hose 
to protect it from damage 
when it is not in use. It must 
be equipped with a break-

Continued From Page Three

away device capable of  hold-
ing liquid on both sides in the 
event of  a breakaway.

 Low Emission Dispensers:
A conventional fuel dis-

pensing system must be in-
stalled no closer than 10 feet 
from Class I dispensers such 
as gasoline dispensers. How-
ever, this distance can be cut 

in half  if  certain criteria are 
met to produce what is re-
ferred to as a “low emission” 
dispenser.

First, the ASME fuel tanks 
into which the fuel is dis-

pensed must be per-
manently mounted 
to the vehicle. 

Second, the de-
livery mechanism 
and the receiving 
valve must mate in 
a way that when dis-
connected, no more 
than 0.24 in3 can be 
released into the 
atmosphere. This is 

a significant reduction from 
conventional dispensing sys-
tems.

Third, the maximum liq-
uid level gauge must not be 
used as the sole means of  
determining when the tank 
is full to the maximum level. 
The tanks are to be filled to 
no more than 80 percent 
and the full level must be 
determined by an overfill 
prevention device or other 
approved means. All motor 
fuel tanks manufactured after 
1984 must have a stop fill.

It is important to note 
that the type of  vehicle fuel 

system employed may deter-
mine the type of  pump em-
ployed in the dispensing or 
pumping station. Some fuel 
injection systems use a pump 
to circulate the fuel to the 
injector.  Unused fuel is then 
returned to the tank. During 
the process, the fuel becomes 
heated and increases the 
pressure of  the tank to which 
it is returned. It may become 
necessary to use a high dif-
ferential pump designed for 
autogas to overcome the 
pressure and fill the tank at a 
reasonable rate. 



Training Quiz
Name__________________________________  Social Security Number_________________________

1. A conversion of a vehicle with a system not certified by the EPA could be a violation of the EPA Clean Air Act
 tampering prohibition.
 A. True B. False
  
2. Propane has a _______ percent lower BTU content than does gasoline 
 A. 5 to 10 B. 10 to 15 C. 15 to 20 D. 20 to 25

3. A propane-powered vehicle requires a larger fuel tank to achieve the same number of miles driven as a gasoline pow-
    ered vehicle.
 A. True B. False 

4. The propane system adds approximately ___ pounds to the weight of the vehicle.
 A. 100 B. 50  C. 75 D. 150

5. Propane weighs ___ pounds less per gallon than gasoline.   
 A. 1.5 B. 1.86 C. 1.75 D. 2     

6. Propane has a higher octane rating than gasoline.
 A.True B. False

7. Propane produces a cleaner burn and provides a more reliable start in colder weather than gasoline.  
 A. True B. False 
 
8. “Low emission” fuel dispensers may be placed as close as __ feet from Class I dispensers.
 A. 20 B. 15 C. 10 D. 5 
 
9. The maximum liquid level gauge must not be used as the sole means of determining when the tank is full to the maxi-
    mum level.     
 A. True       B. False        

10. Propane has a higher ignition point than either gasoline or diesel.    
 A. True B. False   

11. The propane fuel tank is __ times stronger than that of regular gasoline tanks. 
 A. 5 B. 20 C. 15 D. 25
 
12.  ASME fuel tanks into which the fuel is dispensed must be permanently mounted to the vehicle. 
 A. True B.False 

13. A steel propane fuel tank involved in a fire can still be used, but it must be requalified before it can be used.
 A. True B. False 

15. Propane fuel tanks should not be filled if they have excessive denting, bulging, gouging, or corrosion.
 A. True B. False

16. Any repairs made to a propane fuel tank must be made by someone certified to do so.
 A. True B. False 

17. Any walls enclosing a propane fuel dispenser must not enclose more than __ percent of the perimeter.
 A. 20 B. 30 C. 40 D. 50

18. A gate or globe valve would be considered a “quick acting” valve. 
 A. True B. False



Training Quiz Answers
Name__________________________________  Social Security Number_________________________

1. A conversion of a vehicle with a system not certified by the EPA could be a violation of the EPA Clean Air Act
 tampering prohibition.
 A. True B. False
  
2. Propane has a _______ percent lower BTU content than does gasoline 
 A. 5 to 10 B. 10 to 15 C. 15 to 20 D. 20 to 25

3. A propane-powered vehicle requires a larger fuel tank to achieve the same number of miles driven as a gasoline pow-
    ered vehicle.
 A. True B. False 

4. The propane system adds approximately ___ pounds to the weight of the vehicle.
 A. 100 B. 50  C. 75 D. 150

5. Propane weighs ___ pounds less per gallon than gasoline.   
 A. 1.5 B. 1.86 C. 1.75 D. 2     

6. Propane has a higher octane rating than gasoline.
 A.True B. False

7. Propane produces a cleaner burn and provides a more reliable start in colder weather than gasoline.  
 A. True B. False 
 
8. “Low emission” fuel dispensers may be placed as close as __ feet from Class I dispensers.
 A. 20 B. 15 C. 10 D. 5 
 
9. The maximum liquid level gauge must not be used as the sole means of determining when the tank is full to the maxi-
    mum level.     
 A. True B. False

10. Propane has a higher ignition point than either gasoline or diesel.    
 A. True B. False   

11. The propane fuel tank is __ times stronger than that of regular gasoline tanks. 
 A. 5 B. 20 C. 15 D. 25
 
12.  ASME fuel tanks into which the fuel is dispensed must be permanently mounted to the vehicle. 
 A. True B.False 

13. A steel propane fuel tank involved in a fire can still be used, but it must be requalified before it can be used.
 A. True B. False 

15. Propane fuel tanks should not be filled if they have excessive denting, bulging, gouging, or corrosion.
 A. True B. False

16. Any repairs made to a propane fuel tank must be made by someone certified to do so.
 A. True B. False 

17. Any walls enclosing a propane fuel dispenser must not enclose more than __ percent of the perimeter.
 A. 20 B. 30 C. 40 D. 50

18. A gate or globe valve would be considered a “quick acting” valve. 
 A. True B. False


