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Propane Carburetion — Future Potential

by G. A. (Sandy) Constable®

1.0 INTRODUCTION

ROPANE is an excellent motor fuel
and with the addition of the appro-
priate carburetion equipment can be
used in existing gasoline engines. The
promise of propane carburetion is based
on existing technology; propane is not a
futuristic fuel alternative, but one
which is feasible now. Canada has a sur-
plus of propane and currently exports
about 70,000 barrels per day to the
United States. If that propane could be
redirected to the carburetion market in
Canada, imported crude oil would be dis-
placed and Canada’s energy future made
more secure.

2.0 VEHICLE MARKETS

There are about 12 million road ve-
hicles in Canada and they consume in
the order of 750,000 barrels per day of
gasoline and diesel (see Figure 1). Tech-
nically propane could replace all the
gasoline and some of the diesel fuel. The
potential market for propane is thus
enormous; the challenge is to identify
those situations most favorable to pro-
pane conversion and to develop market-
ing and distribution systems tailored to
these. market segments. Public policies
that support conversion to propane will
also be important.

Commercial vehicles have to be the
primary target for a number of reasons:

(i) Larger commercial fleet operators
normally have their own fueling
‘facilities and bulk storage;. hence,
the need for retail type propane
distribution is eliminated (in oth-
er words distribution costs are
lower).
Commercial vehicles have higher
annual mileages and fuel con-
sumption than private passenger
vehicles and consequently the
costs of conversion can be recov-
ered more quickly. ‘Also, commer-
cial operators will invest more
readily in conversion equipment
if they can be shown an economic
return, than will the private auto-
mobile owner.
(iii) “Propane-only” conversion is more
energy efficient and hence pro-
vides better user economics than

(ii)

*Canadian Resourcecon Limited, Van-
couver, B.C. i

“dual fuel” conversion. Commer-
cial vehicles with a known daily
mileage and daily return to 2
fueling depot are more amenable
to “propane-only” conversion.

Of the 12 million motor vehicles 1
Canada, nearly 2 million are commercial.
Though commercial vehicles comprise
only 1/6 of the total vehicle market,
they consume about 1/3 of transporta-
tion fuel or 240,000 barrels per day
(Figure 2). The commercial vehicle mar-
ket is diverse in- nature and includes
urban service vehicles, urban pickup an
delivery fleets, taxis, school buses, etc
The focus of many (usually smaller) op-
erators is on the revenue side of thelr
business more than the cost side. Be-
cause of this, selling cost-saving ideas
such as propane carburetion, is far from
automatic. Supportive public policies

~and a dedicated marketing effort are ré-

quired. At the other end of the spectrum
are the large service fleet operators w!
maintenance managers whose focus is t0
minimize operating and maintenance
costs. Propane carburetion will get 2
better reception from these fleets pro-
vided the performance and saving caB
be demonstrated. :

3.0 MARKETING PROPANE TO

COMMERCIAL FLEETS

Marketing propane on a bulk basis 0
larger commercial fleet operators li
probably too limited an approach. Abot
30 to 40 percent of gasoline is sold t0
commercial customers with their owR
fuel storage.facilities; the remaining
to 70 percent is sold at the retail pum?p
To capture a part of that 60 to 70 per:
cent of the market, retail-type propan®
distribution will be required.

This raises the question of whethe”
retail-type propane distribution is. V}°
able. A retail gasoline station needs
pump at least a million gallons a yedf
to be viable. A propane station serviP
commercial vehicles would need aboV
500 to 600 vehicles as customers
achieve an annual volume of a millio®
gallons. For a city such as Vancouver(;
about 20 stations would be required
provide adequate retail coverage (this ::
about the same coverage as now exi$ ;
for retail diesel sales). Consequently, £
Vancouver a system of propane statlono
would need a market of 10,000 to 12,00f
propane vehicles or about 15 percent ¢
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Vancouver’s commercial vehicles. A
stand-alone system of propane stations
might thus be viable. Combined gas-
oline and propane retail service stations
would obviously be more efficient if the
necessary arrangements with gasoline
dealers could be made. )

To a certain extent a purist approach
has been followed in Canada with re-
spect to the choice of propane-only vs.
dual fuel systems, e.g., the Ontario road
and sales tax incentives apply only to
Propane-only vehicles.

Dual fuel systems are also worthy of
consideration for the following reasons:

(i) With dual fuel systems, the con-
cern about running out of fuel on-
the-road is eliminated.

(ii) Commercial vehicle operators are

suspicious about future price

trends for propane; dual fuel sys-
tems enable them to use either of
itwo fuels. This provides the com-

‘mercial operator with some mar-

ket power and offers some pro-

tection against unfavorable pro-

_pane pricing practices. .

(iii) In the initial stage dual fue]
’ would help fill the service gap
which will exist before propane

stations achieve full geographical
coverage.

Safety will play an important role in
the success of propane carburetion. The
industry will have to make a concerted
effort to make propane delivery and car-
buretion systems safe and to convince
the public of that fact.

Carburetion equipment is another part
of the business that needs careful atten-
tion. The industry must be in a position
to supply reliable equipment as required.
Ford and International Harvester have
announced plans to produce propane ve-
hicles; vehicle manufacturers should be
encouraged to expand their production
of these vehicles.

4.0 ECONOMICS OF
CONVERSION TO PROPANE

For a commercial operator to switch
from gasoline to propane, the operator
will have to perceive an annual cost
saving attributable to the use of pro-
pane carburetion. The basis for the com-
parison then is the individual vehicle
and its annual fuel consumption. Essen-
tially' the main element in the compar-
ison is whether or not-the savings in fuel
and maintenance costs with propane are
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conversion equipment.

The economic comparison of propane
and gasoline can be represented by the
following formula:

C
GP + M — F — (PP X eff)

BEV =

where

BEV is the breakeven volume, i.e.,
the annual fuel consumption
per vehicle in gallons of gas-
oline equivalent. At the BEV, a
commercial operator experi-
ences the same cost using either
propane or gasoline.

C is the annualized cost of the
propane conversion.

GP  is the price of gasoline per gal-
lon to commercial operators
(excludmg the federal excise

tax).

_50 100 150 200
FUEL USE (THousanDS$ 8/p)
FIGURE 2
sufficient to pay off the initial cost of the M is maintenance saving per gal-

lon of gasoline equivalent ex-
perienced when using propane
compared to gasoline.

F is the incremental cost per gal-
lon of gasoline equivalent asso-
ciated with a propane fueling
facility in the commercial oper-
ator’s yard.

is the price of propane per gal-
lon to commercial operators.

PP

eff is the efficiency premium factor
which indicates the number of
gallons of propane required to
replace one gallon of gasoline.
(The factor accounts for the
lower btu’s per gallon of pro-
pane and the efficiency pre-
mium.) -

The formula simply shows the break-
even volume (BEV) is the point at
which the annual savings in fuel costs
are sufficient to pay the annualized con-
version costs.
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Figure 3 presents the above formula
graphically and is based on the follow-
ing:

—The initial cost of conversion equip-
ment is estimated at $1500; the an-
nualized conversion .cost (C) de-
pends on how the commercial oper-
ators write off the cost. Normally, a
commercial operator will write off
an equipment expense over the life
of the vehicle; for a truck the
write-off period .would typically
range from 3 to 7 years. For illus-
tration purposes a three-year sim-
ple payout would result in a $500
annual conversion cost.

—The June 1981 price for regular
leaded gasoline (GP) to a commer-
cial operation in Ontario is esti-
mated at $1.40 per gallon. The fed-
eral excise tax of $.07 per gallon is
rebated to commercial operators and
has not been included above.

—The maintenance savings (M) per
gallon of gasoline equivalent equip-
ment is estimated at $.05/gallon.

—The propane fueling costs (F) per
gallon of gasoline equivalent is es-
timated at $.05/gallon and offsets

539

the maintenance cost.

—The June 1981 propane (PP) for
transportation purposes 1is esti-
mated at $.91/gallon and will be
used in the base case.

—The efficiency premium factor (eff)
for the base case will be 1.12 which
implies a 12 percent greater effi-
ciency with propane compared to
gasoline, :

BEV =
500

(1.40 + .05 — .05) — (.91 x 1.21)

= 1313 gallons per annum.

-——An Ontario fleet operator can make
an annual saving by converting to
propane any vehicles currently
using in excess of 1300 gallons of
gasoline per year.

Canadian Resourcecon has conducted
a number of direct interviews with fleet
operators in the last six months to de-
termine their attitude to propane car-
buretion—at the top of their list of con-
cerns is what the relationship will be
over the longer term between gasoline

4000 L
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and propane prices. Currently the pro-
pane/gasoline’ price spread is about 35¢
to 45¢ per gallon in Ontario and the
west. This spread should increase in the
future. Commercial vehicle operators
need to be convinced that a stable rela-
tionship can be expected to prevail. Pro-
pane distributors, producers and govern-
ments must work towards establishing
this type of price certainty. A guaran-
teed gasoline/propane relationship is
probably the single most important ele-
ment in any propane carburetion mar-
keting strategy.

5.0 PUBLIC POLICY REGARDING
PROPANE CARBURETION

Governments are helping to promote
propane carburetion. A good example
are programs initiated by the govern-
ment of Ontario. Ontario’s actions in-
clude removal of the road tax on propane,
removal of the sales tax on the entire
purchase price of a propane-only. ve-
hicle, and the Drive Propane demon-
stration project. The Federal govern-
ment as part of the National Energy
Program has announced a $400 grant
program for each propane conversion by
commercial operators.

The $400 Federal grant, however, is
not generous when compared with the
$800 grant for replacing an oil furnace.
A propane conversion should save
roughly twice as much crude oil as a
furnace conversion yet the propane car-
Buretion grant is only half as much.
Consider the Federal government’s cal-
culation: the present oil compensation
payment being made by the federal gov-
ernment is in excess of 50¢ gallon of
gasoline. If every $400 grant were to
save 1600 gallons of gasoline in the first
year the Federal government subsidy
would be reduced by at least $800. Cer-
tainly then a “grant greater than $400

RESEARCH FORUM

would be in Canada’s interest if further
incentive from the federal government
is found to be desirable to promote pro-
pane sales.

6.0 FORECAST

Figure 4 presents a current Canadian
Resourcecon forecast of the market for
propane conversions in Canada. That
forecast assumes that the Federal gov-
ernment’s $400 grant is available and
that the provincial governments follow
the example of Ontario and also remove
their road taxes on propane. Table 1
summarizes the forecast and shows ap-
proximately 300,000 vehicles consuming
37,300 B/D of propane.

This forecast might be achieved by as
early as 1985. The signs are all positive;
with sound public policies and aggressive
marketing by propane distributors, pro-
pane carburetion should have a bright
future.

TABLE 1

CARBURETION MARKET

- No. of
*Vehicle Type Vehicles Fuel Used
(Thousands)  (Thousands
’ B/D)
Total 11,900 750.0
Commercial 1,930 240.0
Propane 290 37.3
Propane =
Commercial 15% 15.5%
Propane =+
Total 2.4%

5.0%
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