Developments in
Transportation

Canada has a population of 27
million people whe own and
operate 11.9 million cars and
four million trucks and buses.
Qil provides 98% of the energy
requirements for those vehicles.
Even though between 1980 and
199G the number of cars in
Canada increased by 23% and
the average distance driven
increased by 11%, Canadians cut
their gasoline consumption by
12%. This remarkable result was
due to a significant increase in
automobile efficiency. Some
studies suggest that a further
reduction of 30% could be
achieved by 2000 without affec-
ting the average size of a car.

In contrast, gasoline demand
rose 10% in the US over the same
decade. In 1990, Canadian
drivers used abouf 200 lifres less
fuel than their American coun-
terparts, despite the harsher
climate in this couniry which
tends fto increase fuel consump-
tion. The higher price of gascline
in Canada was no doubt the
major cause for this discrepancy.
The new US Administration has

opted for a more broadly-based
Energy Tax — the price of gaso-
line at the pump is expected to
increase by only about 7.5 ¢/US
gallon. The difference between
Canadian and American gaso-
line taxation appears unusual
when one considers that the US
imports nearly half its oil re-
quirernents, while Canada s stili
a minor net exporter.

More rigorous envirenmental
requirements are encouraging
the use of alternative fuels in
cars. Both methanol and ethanol
are now added to gasoline to
reduce emissions. Improvements
seem likely in the processes that
convert natural gas fo methanol
and other liquid fuels (see fol-
lowing section). In the case of
ethanol, a major five-year, $12
million initiative o encourage
the production and use of fuel
alcohol was announced on Nov-
ember 23, 1992 as a component
of the government’s Green Flan.
Currently, Canada’s annual
production of ethanol for fuel
purposes is about 21 million
litres, and most of this total is
produced in two plants by
Mohawk Oil in Minnedosa,
Manitoba, and Pound-Maker
Ethanol Ltd. in Lanigan,
Saskatchewan. The latter facility
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is integrated with a cattle feedlot
operation to optimize the use of
by-products such as distiller’s
grain and thin silage, which are
fed to animals in the adjacent
feed lot. There is also a plant at
Tiverton, Ontario, producing
ethanol for fuel use in south-
western Ontario. In the future,
ethanol produced from celtulosic
materials from agriculture, for-
esfry, or other urban organic
wastes could also enter fuel
markets at lower costs if R & D
projects are successful. Progress
in the field is rapid. A hybrid
microbe was recently developed
by genetic engineering tech-
niques at the University of
Florida that has the ability to
produce ethanol from nearly any
kind of plant material, corn
stalks, old newspapers and even
the sludge generated by paper
mills.

Alcohol fuels derived from
biomass sources could help deal
with the global warming prob-
lem to the exient that their pro-
duction can be made indepen-
dent of the use of fossil fuels.
Hybrid processes are also poss-
ible and the Hydrocarb Process
developed at Brookhaven Nat-
ional Laboratory in the US per-
mits the production of atmos-
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pherically-neutral methanol
from natural gas and biomass by
sequestering solid carbon.

Progress has also been rapid
on other fronts. The Mazda
Company of Japan recently dem-
onstrated a car in Toronte which
was equipped with a rotary
engine that works well on hyd-
rogen. Improved hydrogen stor-
age methods are being investi-
gated by this company and
many others around the world.
A concise survey of progress in
this field appeared in Technology
Review, Vol. 96, No. 2 (Febru-
ary/March) 1993, pp.15-16.
Noteworthy is the proposal by
H-Power, a small company in
Beileviile, New Jersey, to pro-
duce hydrogen on board
vehicles by reacting sponge iron
with steam. The oxidized iron
could be reduced back to the
reactive sponge metallic state in
centralized facilities. According
to the company’s calculations,
the iron system can store 25
times more electrical energy per
unit of weight than the typical
battery. The hydrogen released
would be converted to electrical
energy in a fuel cell.

Progress in the field of electric
vehicles continues at a brisk
pace. Canada will take part in a
five-year agreement, under the
auspices of the Internatonal
Energy Agency, to cooperate in
the development of electric
vehicles. An American engineer,
Joe LaStella, has claimed a world
record of 724.5 kms travelled on
one battery charge in an electric
vehicle he is developing. He did
not disclose the battery system
employed.

Alupower Power Canada Lid.
is working on an aluminum-fuel-
fed cell, and Ballard Systems
Limited of North Vancouver,
BC, is developing a system to
convert methanol to hydrogen
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on board vehicles to provide
electricity from fuel ceils. Ballard
will signal a major advance in
this field with their announce-
ment on June 8, 1993, of the suc-
cess of the first electric bus em-
ploying this new system.

The Electrochemical Science
and Technology Centre, estab-
lished in 1987 as a self-financing,
non-profit research institute at
the University of Otfawa, con-
tinues an active program of
research into batteries, fuel cells,
and all agpects of electric vehicle
technology. On May 11, 1993, the
Centre announced that 20 elec-
fric vans would be put into ser-
vice in the Otftawa area. These
vans were manufactured in
Canada by Conceptor Industries
Ine., a firm affiliated with Magna
International Inc., and were the
first to be certified as road-
worthy. Various organizations
will operate the fleet, and the
Centre will provide the necess-
ary support infrastriicture, in-
cluding driver fraining and mon-
itoring of vehicle performance.

An article by Dr. 5.R. Ovshin-
sky and his colleagues in the
April 21, 1993, issue of Science
(Vol. 260, No. 5015, pp. 176-81}
reports on details of important
progress in the nickel-metal-hy-
brid battery system. The journal
Electric Propulsion published by
the Electric Vehicle Association
of Canada (Suite 420, 301 Moo-
die Drive, Nepean, Ontario K2H
9C4) provides a useful source of
information concerning develop-
ments ir: this field both here and
abroad.

New Ways to React
Methane

Two important new advances
have been reported in papers

printed back-to-back in the Jan-
uary 15, 1993 issue of Science
(Vol. 259). In the first {pp. 340-
£3), Roy A. Periana and his asso-
ciates of Catalytica, Inc., Moun-
tain View, California, report a
method of converting methane
directly to methanel via a mer-
cury chemical intermediate.
{They had advice from Professor
Henry Taube, a Canadian-born
Nobel prize winner from the
University of Saskatchewan who
was thanked for his "guidance
provided during all phases of
our investigation of selective
methane oxidation”). Methanol
is currently produced in Canada
and other countries by reforming
methane with steam (a high
temperature process) and then
recombining the resulting hydro-
gen and carbon monoxide fo
form methanol by recirculating
these gases over catalysts under
pressure. Thermodynamically, it
should be possible to react meth-
ane with oxygen directly to pro-
duce methanol, but, despite
much effort (some of which was
undertaken in Canada), this goal
had become as elusive as the
holy grail. In the new process,
mercuric ions selectively
catalyze the conversion of meth-
ane to methanol via a methyl
bisulphate intermediate. The
reacton occurs in a homogene-
ous system at 180°C, with yields
of up to 43%.

Methanc!, a liguid with about
one-half the specific energy
content of gasoline, is gaining
importance as a transportation
fuel, either on its own or in
blends with gasoline. In some
localities with severe air pollu-
tion problems, blends with
methanol and other oxygenates
are now mandated {usuaily in
winter). In Canada and else-
where, there are also promising
programs by such organizations



as Ballard Systems Limited of
North Vancouver, BC, for the
conversion of methanol to elec-
tricity in fuel cells to power
vehicles.

In some regions of the Arctic,
large quantities of natural gas
may be available which will not
be connected to the pipeline
network for many years, if atall.
The announced process thus
offers new opportunities, especi-
ally as the production of natural
gas has been steadily rising. The
research was partly funded by
Petro-Canada and an affiliate of
Mitsubishi ©il Company
Limited of Japan.

In the second paper, D.A
Hickman and L. Schmidt
{Science, Vol. 259, pp. 343-46)
reveal a new method of convert-
ing methane to hydrogen and
carbon monoxide, based upon
work conducted at the Univer-
sity of Minnesota. A mixture of
methane and oxygen was largely
converted to these gases, with
greater than 90% selectivity for
each, after they were passed over
platinum and rhodium surfaces
in metalcoated ceramic mono-
liths, with reaction times as short
as 10? seconds. This develop-
ment offers advantages over the
conventional steam-reforming
approach in terms of the size of
equipment necessary and the
specificity of gas composition,
but a disadvantage in that not as
much hydrogen is produced per
urtit of carbon in the methane.

There has also been steady
progress in what might be
termed the conventional ap-
proach to the production of
transportation fuels from ratural
gas. In South Africa, the Mossgas
Project for the conversion of
natural gas, obtained from a
reservoir located some 140 kilo-
metres off-shore, to fransporta-
tion fuels such as gascline and

diesel fuel began production in
1992. The gas is first reformed
with steam, and the liquid fuels
are then synthesized in a circu-
lating fluid bed of the Synthol
type. That process is also used
by SASOL, the South African
company that converts coal to
about 100,000 barrels of oil equi-
valent per day of those fuels.
SASOL itself has installed an
improved fixed-bed fluidized
reactor for the synthesis stage,
which promises many econo-
mies.

In New Zealand, a plant was
built about a decade ago for the
conversion of natural gas to
transportation fuels. Methanol
was produced first as an inter-
mediate product, which was
then converted to gasoline in the
Mobil Process. Still another
approach is being assessed in a
facility being built in Sarawak,
Malaysia, by the Shell Group of
companies. The natural gas, after
reforming, is synthesized selec-
tvely to waxy hydrocarbons of
high molecular weight so as to
minimize loss to unwanted gas-
eous compounds of lower mol-
ecular weight. The waxy com-
pounds are then hydrocracked
and hydroisomerized to middle
distillates, such as kerosene and
diesel fuels, again with mini-
mum gas formation. Somewhat
the same technique has been
used at SASOL to convert waxes
produced in the older Arge Pro-
cess, which is also employed for
synthesis at this facility, to diesel
fuel of high quality.

The expanding Canadian
natural gas option may well be
reinforced by one or another of
these promising new develop-
ments, which offer the prospect
of the greater use of gas for
transportation fuel as well as
new ways of converting gas to
more easily transportable liquids

at remote or inconvenient loca-
tions.

Additional Support for
Hibernia

On January 15, 1993, the new
Minister of Energy, Mines and
Resources, Bill McKnight, and
Michael Wilsen, the Minister of
Industry, Science and Technol-
ogy, announced that an agree-
ment had been reached which
will permit the Hibernia Oil
Project off the coast of
Newfoundland to proceed. New
arrangements are necessary
because of the withdrawal of a
former partner, Gulf Canada
Resources on February 4, 1992,
due in part to the financial crisis
that had affected its main share-
holder, the real estate giant O-
lympia and York. A new mem-
ber, Murphy Oil Corporation,
confirmed its decision to join the
project by acquiring a 6.5%
share. The existing partners,
Mobil Qi and Chevron, each
agreed to increase their shares
by 5%. Petro-Canada maintains a
25% share, but James M.
Stanford, who succeeded W.H.
Hopper as CEQ in January 1993
{Mr. AE. Barroll, a long-term
member of the Board of Direc-
tors was appointed Chairman),
has announced ifs intention of
selling part of its holding. The
privatization of the latter com-
pany has been delayed due to
unfaveurable market conditions.
Faced with this situation, the
Government of Canada acquired
8.5% of the project on its own
account. Support for the project
is also provided by a Primary
Guarantee Facility (PGF) of $1.66
billion. Under the PGF, the gov-
ermnment guarantees the repay-
ment of funds borrowed by the
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companies for investment in the
project. Principal and inferest
associated with the guaranteed
loans are paid from each compa-
ny's cash flow from the project.
In view of the change in owner-
ship, the government will trans-
fer $141 million in PGF entitle-
ments from the interest it is
acquiring to Mobil, Chevren and
Murphy in equal amounts of $47
million each. Special arrange-
ments have also been necessary
to insure the production plat-
form.

The discovery well was
spudded by Chevron Canada on
May 27, 1979 and the discovery
was officially confirmed on Sep-
tember 21, 1979. The field is
located 315 km east-southeast of
5t. John's, Newfoundiand, under
an average water depth of ap-
proximately 80 meters. If is esti-
mated to contain two billion
barrels of oil, of which 615 mil-
lion are expected to be
recovered. The project life of the
field, based upon an average
daily production rate of 110,000
barreis per day, is 18 years. After
a period of protracted negoti-
ations it was announced on
September 14, 1990, that the
Fibernia consorfium was to
begin immediate construction
and engineering work. A large
concrete platform being built in
Newfoundland will be towed to
the production sife to cbtain
maximum local benefits of the
project. Production is now
scheduled to begin in July 1997.

Hibernia has long atfracted
controversy and the new agree-
ment has increased the debate.
The govemnment was much criti-
cized for continuing with the
project, but its supporters main-
tain it wili be viable. The acute
crisis  affecting Newfoundland
due to difficulties in the fishery
and elsewhere may have been a
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contributing factor in the deci-
sion to keep the project going.
Other factors include the general
expectation of a gradual fall in
the production of light oil in the
Western Canadian Sedimentary
Basin and the advantages of
having an oil supply of high
quality in the eastern region of
the country. There are also other
prospects for oil and gas produc-
ton in the eastern off-shore
fields, and success with Hibernia
will no doubt lead to other de-
velopments, although possibly
not on the same large scale.

Uncertain Nuclear
Future for Ontario

On March 9, 1993, the new
Chairman of Onfario Hydre, Mr.
Maurice Strong, announced
sweeping changes at Ontario
Hydro. Electricity rates, which
had risen rapidly over the past
three years, were to be frozen for
at least a year, and should
thereafter increase no faster than
the rate of inflation until 2000.

The Corporation’s outstand-
ing debt has reached $34 billion.
To achieve the necessary sav-
ings, the budget has been cut
substantially, and up to 5000
workers will be eliminated from
the work-force of 28,000. The
capital budget was cut as well,
and much of the utility’s 4000-
member construction and engin-
eering division will be disband-
ed. The plarned re-tubing of the
reactors at the Bruce Generating
Station, which had been est-
mated to cost about $3 billion,
has been cancelled. Apparenily
these reactors will be operated at
reduced power for safety rea-
sons as long as possible and then
shut down.

Though 48% of the electricity

generated in Ontario was pro-
duced by CANDU nuclear reac-
tors in 1992 {down somewhat
from 1991), this option is now in
question for the future. The
former Provincial Minister of
Energy, the Hon. Brian Charlton,
had already stated that no more
reactors will be built and the
existing ones will be phased out.
Ontario Hydro has resigned
from the Canadian Nuclear
Association on the grounds it
should not favour one form of
energy over ancther. The costs of
commissioning the latest nuclear
station at Darlington have been
very high, and substantial and
expensive repairs have been
needed at other reactors.

The lengthy recession coincid-
ing with a pericd of severe in-
dustrial restructuring, aggra-
vated by the effects of the Cana-
da-US Free Trade Agreement,
has led to markedly less demand
for electricity in Ontario than
expected. Savings in consump-
Hon arising from more aggress-
ive conservation measures have
also been important. On the
supply side, the price of natural
gas, though now rising, has
remained low, which has en-
couraged the cogeneration
option. At the same time, the
cost of nuclear-derived electric-
ity has increased due to commis-
sioning and operational prob-
lems.

Despite all the problems con-
fronting the nuclear industry,
overall 1992 Canadian perform-
ance at 68.1% of capacity com-
pared favourably with the aver-
age of US reactors at 68.9%.

‘Seven reactors of CANDU

design appear in the top 20 reac-
tors worldwide on the basis of
lifetime performance to the end
of June 1992. CANDU units
abroad have also performed well
— the Wolsung-1 unit operated



by Korea Electric Power Com-
pany {KEPCO) operated at 86.8%
in 1992,

Longer-term electrical options
for Ontario are difficult fo assess.
There will surely be some degree
of economic recovery. An
increase in population is prob-
ably the most important single
factor. Immigration to Canada
remained at a high level all
through the recession despite the
high level of unemployment.
With the continued growth in
population, particularly in the
third world, pressure to enter
Canada is likely to increase.

The extent to which future
pressures on the electrical net-
work can be met by DSM tech-
niques is uncertain. Paul L. Josk-
ow and Donald B. Marron at
MIT {Energy Jowrnal, Vol13, No.
4, pp. 41-74) have cast doubt on
the costs of many DSM activities
by US utilities. In a more general
paper, Harry 1. Saunders
(Erergy  Journal, Vol13, No.4,
pp-131-48) argued that, accord-
ing to the neo-classical economic
synthesis, gains in energy effi-
clency can increase energy use
directly by increasing the econ-
omic growth rate and decreasing
the effective cost of energy. On
the other side of the debate,
Robert U. Ayres (Journal of the
World Energy Council, July, 1992,
pp.29-45) posits that the energy
economy is profoundly out of
internal equilibrium and that
major savings are possible which
may not be quantifiable by con-
ventional eccnomic methods.
Furthermore, in the case of a
long-lived technology such as
CANDU, there is doubt as to the
wiscdlom of applying discounting
techniques over such a long time
(See Jacoby and Laughton,
Energy Journal, Vol13, No. 2,
pp.19-47). All that can be said is
that the field is in a state of con-

fusion at present.

The complexity of the conser-
vation problem can be iliustrated
by the problem of heating
houses and other small struc-
tures. Houses can now be built
to such high standards that little
energy is needed to heat them.
The cost of this energy becomes
less important than the capital
cost of the heating system and
the convenience of its control.
Moreover, electrically-powered
mechanical ventilation based on
heat exchangers is almost always
needed as well. Electrical
methods are easy fo use in such
houses. The investment in the
gas distribution network to serve
new subdivisions may become
doubtful in this case. Such con-~
servation practices tend to lead
to more electrical consumption,
not less. The one thing that is
cerfain is that it costs more not to
have eleciricity than have it. The
spectacle of the re-start of the
reactors at Chernoby! in Ukraine
is proof encugh.

On the supply side, there are
two other main options. In fav-
ourable cases, cogeneration has
the advantage of using up to
80% of the energy of the fuel
consumed in a useful way But
there are not many cases where
large, efficient turbine installa-
Hons may be coupled to steady
thermal loads of one kind or
another. Nevertheless, when
proposals were sought for such
activities, the response was
greater than had been expected.
Natural gas is generally the
preferred fuel (though it is inter-
esting that cogeneration invol-
ving nuclear power is carried out
at the Bruce Generating Station).
Although the price of natural gas
is still low, it may not remain so,
which makes it interesting that
gas can also be consumed in
combined-cycle generating facil-

ities with efficiencies approach-
ing 50%. This technique has the
advantage that the units could
be converted to coal at a later
tme by installing a gasification
section at the front end of the
plant should the price of gas
reach unacceptable limits. Such a
facility would meet environmen-
tal standards, except for green-
house gas emissions.

The Infernational Energy
Agency and other such bodies
have come to the conclusion that
a nuclear option is needed some-
where. Had the 1.867 x 10° mega-
watt-hours of electricity derived
from nuclear sources around the
world in 1992 (not including
nuclear generation in the CIS
countries) been produced from
oil, world oil consumption
would have increased some
eight million barrels per day to
an insupportable level which
would be reflected in a higher
price. Were this electricity gener-
ated from coal instead, the envi-
ronmental consequernces would
be severe.

None of this proves that
Ontario needs a nuclear option.
If it becomes necessary to reduce
emissions of CO, the first
opticns are likely to increase the
efficiency with which energy is
consumed and to improve the
interconnection of Canadian util-
ittes fo make better use of the
remaining hydroelectric poten-
tial. Nevertheless, the nuclear
option is not far behind in sec-
ond place. At the present time,
improvementis fo nuclear techno-
logy appear to offer one of the
few ways of pulling the energy
system away from an undue
reliance upon fossil fuels with-
out greatly increased costs. This
will be true particularly if the
battery-based electric vehicle is
improved sufficiently to be an
attractive option.
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The example of France will be
interesting to watch. That nation
now generates about 77% of its
electricity from its nuclear facil-
ities. There is sufficient nuclear
capacity in France that reactors
are actually used for load-fol-
lowing. Electricity has become a
major item of exports to its part-
ners in the European Cormmun-
ity. The abundance of electricity
is supporting the construction of
high-speed electric trains and
electricity-intensive industries
such as aluminum. Japan is ra-
pidly expanding its nuclear
generation as well.

If a nuclear fission option is
needed, what sort of option
should it be? Improved nuclear
technologies, developed in res-
ponse to public concerns for
safety, will have to be consider-
ed. As for CANDU in the shorter
run, its problems are now gen-
erally understood. With success-
ful re-tubing operations using an
improved alloy, the reactors
should last at least 25-30 years,
and perhaps 40. The Koreans
had full knowledge of CANDU's
problems and they opted for
additional capacity. Only time
will tell. There is, however, an
essential generic difference
between the CANDU system
and its competitors. CANDU
reactors can be repaired so as to
operate almost indefinitely into
the future if it were economically
attractive to de so. (It is not
unusual fo have very old gener-
ating facilities: there are hydrau-
lic plants operating over 75 years
old.) As one former AECL offi-
cial was fond of saying: "My
grandfather leff me his axe. I
have changed the handle three
times and the head fwice, but I
still have his axe!” The question
is how to value this capability

properly.
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Carbon Dioxide

Disposal Symposium at
Oxford

The Oxford Symposium, held at
Christ Church College on March
29-31, 1993, was a component of
the International Energy Agen-
cy’s (JEA) Greenhouse Gas R &
D Programme (see ESR, Vol. 4,
No.l, pp. 81-82). The program
started in November, 1991, when
13 countries {including Canada)
signed an agreement to take part
in research and development
activities aimed at evaluafing
mitigation strategies as a
response to the global warming
problem. This cooperative effort
brings together countries and
industrial organizations that are
interested in establishing tech-
niques, cosis and the environ-
mental consequences of remov-
ing carbon dioxide from power
station flue gases and storing or
otherwise disposing of them.
Task 1 under the agreement is a
three-year study of the most
likely options, which could
culminate in proposals aimed at
demonstration facilities should
any of the technologies evalu-
ated show sufficient promigse.
The program, directed by Mr
Ian Webster, well-known in the
Alberta petroleum industry, is
based at the Coal Research
Establishment of British Coal at
Stoke Orchard {(near Chelten-
ham) in England, and is closely
linked to the IEA Coal Research
group which is located in
London (see ESR, Vol. 3, No. 2,
pp- 192-93),

The Oxford Symposium fol-
lowed the First International
Conference on Carbon Dioxide
Removal (Amsterdam, March
4-6, 1992) which is generally con-
sidered to be the first major

meeting to consider this new
option (see ESR Vol. 4, No. 1,
pp-77-78). At Oxford, there were
230 delegates from 28 countries
who heard 62 papers (seven
from Canada) from 13 different
countries. Major continuing
sessions were held on ocean,
aquifer and biological disposal
options, and on enhanced oil
recovery. Plenary sessions were
devoted to policy reviews and to
sesslons on economic aspecis
and international reviews. The
dinner speaker was Elizabeth
Dowdeswell, formerly of Envi-
ronment Canada, whe is now
Executive Director of the United
Nations Environmental Pro-
gramme (UNEP), which is res-
ponsible for the follow-up to the
decisions reached at the UNCED
meeting held in Ric de Janeiro in
June of 1992, Ms. Dowdeswell
reviewed the history of the diffi-
cult negotiations prior to the
signing of the Framework Con-
vention on Climate Change, and
gave a realistic but relatively
optimistic outlook for the pros-
pects for implementing this
major agreement.

The possibility for disposal in
the deep oceans continues tfo
attract much attention, especially
in Japan and Norway Norwe-
glan authors Austvik, ef al., now
seem to believe that disposal in
the form of clathrates {a solid
hydrate of carbon dioxide and
water which is stable at low
temperatures and high pres-
sures) is not feasible, an opinion
obviously not shared by the
Japanese. Another paper from
Norway (Drange, et al.) exploited
the higher density of sea water
laden with carbon dioxide as a
means of ensuring that this gas
is carried to great depths under
the action of gravity. A represen-
tative of the environmental
organization Greenpeace cau-



tioned that ocean disposal in
general may never be acceptable
to the public.

A special session of four
papers dealt with an indus-
try/government cooperative
study begun in 1991. It was
cocrdinated by the Alberta Oil
Sands Technology and Research
Authority {(AOSTRA), whose
object was to determine the
technical and economic feasibil-
ity of capturing and disposing of
CQO, in reservoirs, where off-
setting hydrocarbon recovery
benefits could be obtained.
Twenty-four participants pro-
vided a total of $6C0,000, as well
as the technical direction of the
study, which was conducted by
specialist engineering contrac-
tors. The specific target was to
capture 50,000 tonnes of carbon
dioxide per day from seven
specified sources in Alberta and
Saskatchewan; this quantity is
about 12% of the present iotal
emissions of this gas from fossil
fuel sources in the two prov-
inces. Different capturing tech~
niques were evaluated as appro-
priate to the respective sources,
which ranged from coal-fired
power plants to sour gas pro-
cessing units. Six reservoirs were
selected for evaluation, inciud-
ing light oil, heavy oil and natu-
ral gas cases. Oil production
would be increased by about
20,000 cubic metres {125,800
bbls) per day with this quantity
of gas. The delivered cost for
carbon dioxide was found to be
dominated by the cost of capture
which was typically over $50/
tonne. In the most favourable set
of economic parameters, the
revenue can just cover the cosis,
but in most cases there is still a
substantial deficit. The net cost
is, however, less than other car-
bon dioxide disposal options.

Dr. W.D. Gunter of the

Alberta Research Council pres-
ented an interesting and optimis-
tic paper dealing with CO, dis-
posal in aquifers in the Western
Canadian Sedimentary Basin
where chemical reactions occur
within the geological structure.
A Japanese paper (Koide, ef al)
studied disposal in aquifers
confaining some natural gas,
which is already exploited on a
small-scale in that country. The
value of the natural gas
recovered offsets the CO, dis-
posal costs to sorme degree.

In the biclogical disposal
field, several papers explored
such measures as afforestration
and the intensive growth of
algae in large dedicated ponds.

Professor W. Seifritz of Stutt-
gart University made the most
originai (and controversial) pro-
posal to the meeting for the
storage of carbon dioxide. He
proposed the large-scale storage
of dry ice in spheres 400 metres
in diameter insulated with two
metres of glass wool. The
spheres would be buried half-
way into the ground with the
site prepared and protected by
low-cost methods. He calculates
it would take about 800 years for
half the dry ice to sublimate back
to the atmosphere, which would
be well after the crisis point had
been passed. Every step of his
proposal appears technically
feasible, but many doubted his
costs for producing dry ice. The
aesthetics of a landscape dotted
with hemispherical domes led to
much discussion at mealfime at
the typical Oxford long tables.

Much has happened since the
Amsterdam meeting last year
and progress in this field will be
reviewed again in October 1994
when .the Second International
Conference on Carbon Dioxide
Removal meets in Kyoto, Japan.
No one can say yet whether a

viable option for the capture and
disposal or storage of carbon
dioxide exists, but the issues
involved have become much
better defined in a remarkably
short period of time. Major ex-
penditures are being made by
such natons as Japan, but Cana-
dian efforts to date have been
minimal. The Proceedings of the
Oxford Symposium will be pub-
lished in the British journal
Encrgy Conversion and Manage-
ment {Pergamon Press), and
should appear about mid-sum-
mer 1993.

R R
New Reports Available

A number of reports of interest
have been released since our last
Update. The joint Federal, Prov-
incial and Territorial Advisory
Committee on Climate Change
has begun the publication of the
Global Warming Report. The aim
of this quarterly newsletter is to
keep interested parties in gov-
ernment, indusiry, environ-
mental and other groups
informed of the activities of the
Commuittee, and to be a vehicle
for the exchange of information
with non-government organiz-
ations active in this field. Copies
may be obtained by writing to
Editor, Global Warming Report,
Climate Change Task Force,
Department of Energy, Mines
and Resources, 13th floor, 580
Booth Street, Ottawa, Ontario
K1A 0E4

Also fromm EMR a Discussion
Paper was released in September
of 1992 dealing with The Regula-
tion of Energy Efficiency and the
Labelling of Equipment in Canada
pertaining to the Energy Effi-
clency Act, which received Royal
Assent on June 23, 1992,

Ontario Hydre released the
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proceedings of its Sympostum
on Demand Side Management
entitled ‘Sharing Experiences’
which was held in Toronto on
September 23rd, 1992. Statistics
Canada published four reports
on the environment which con-
tain data of interest to the energy
field: Enwironmental Perspectives
1993: Studies and Statistics; Data-
bases for Environmental Analysis:
Government of Canada; Households
and the Environment; and Human
Activity and the Environment.

Environment Canada released
another report in the State of the
Environment series entitied The
State of Canada’s Climate: Tem-
perature Changes in Canada 1895
-1391 {(SOE Report No. 92-2). A
report in the Environmental
Protection Series No. EPS
8/AP/4 (December 1992) was
enfitled Canada’s Greenhouse Gas
Emissions: Estimates for 1990. The
importance of this report is
related to the choice of 1990 as
the base year in the policy aim-
ing at stabilizing Canada’s
greenhouse gas emissions by
2000.

A new book, Buying Green-
house Insurance: The Economric
Costs of CO, Emissiont Limits by
Alan Manne and Richard
Richels, has been published by
MIT Press.

Short Notes

¢ The Atomic Energy Conirol
Board (AECB) has reported on
progress in the field of dry stor-
age of irradiated fuel bundles at
Canada’s nuclear generating
stations in its journal, AECB
Reporter, Winter 1993 issue.
These fuel bundles are retrieved
from a CANDU reactor after
about 12-18 months and immedi-
ately placed in a water-filled
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pool for cooling and storage. The
pools are generally filled after
about 10 years of reactor oper-
ation. The uiilides have now
opted for three different
methods of on-site dry storage to
follow this period. New Bruns-
wick Power chose the concrete
canister derived from the Atomic
Energy of Canada {AECL) dem-
onstration program in the mid-
"70s. Ontario Hydro now pro-
poses to use its own dry storage
technology at the Pickering
Nuclear Generating Station,
while Hydro-Québec would
prefer the new CANSTOR con-
cept at its Gentilly 2 Plant. It is
unusual to have three different
methods selected to deal with
this troublesome problem, but
AXCB reports that developments
are still unfolding and that the
International Atomic Energy
Agency (IAEA) will not publish
standards for another 18 months
or 50.

» Changes at the top. Following
the retirement of the Hon. Jake
Epp. the Hon. William McKnight
became Minister of Energy,
Mines and Resources on January
4, 1993. In February, Mr. Ronald
L. Bilodeau became Deputy
Minister replacing Mr. Bruce
Howe, who became Deputy
Minister of Western Diversifica-
tion based in Edmonton. Dr.
Terrance E. Rummery, formerly
President of AECL Research,
became acting President and
Chief Executive Officer of
Atomic Energy of Canada
Limifed replacing Mr Howe.
Mr. Roland Priddle was re-ap-
pointed for a further five years
as Chairman of the National
Energy Board in Calgary. Mr
Donald O. Downing has become
President of The Coal Associ-
ation of Canada, replacing Mr.
Giacomo Capobianco, who has
retired. In the US, following the

inauguration of the Clinton
Administration, Hazel O'Leary,
a utility executive, became the
new Secretary of Energy suc-
ceeding Admiral Watkins,

e There is still interest in the
possibility of Cold Fusion. In the
US, the Electric Power Research
Institute (EPRI) will spend $12
million over the next three years
in this area. EPRI claims to have
a process that puts out four
times as much energy as is con-
sumed. Studies continue at the
Stanford Research Institute and a
number of other universities and
private groups. The Japanese
remain active — their scientists
have filed about half of ali the
international patents granted in
this elusive subject. According to
the UK journal New Scientist
(Vol. 136, No. 1850, p. 4, Decem-
ber 5, 1992), Advanced Film
Technology, a research off-shoot
of Nippon Telephone and Tele-
graph, is offering a cold fusion
kit for sale for £350,000. The
object is to encourage others to
investigate this phenomenon.
The original workers in the field,
Drs. Stanley Pons and Martin
Fleischmann, are now working
in France supported in part with
funds from Japan. While most
physicists deride Cold Fusion,
some electrochemists believe
they have found an effect which
at present defies explanation. In
Canada, some work continues at
the Whiteshell Laboratory of
Atomic Energy Of Canada Ltd.
At the Electrochemical Science
and Technology Centre of the
University of Ottawa, Mr. E.E.
Criddle has confinued to observe
"excess heat" in his wet electro-
lytic apparatus. Mr Criddle
mvites inquiries into his studies.
This subject continues fo be
intriguing.

* The Energy Council of Cana-
da has published the Canadign



Energy Assessment for 1993 — the
first in a series of annual reports
on Canada’s energy outlook. The
aim is to provide a coherent,
authoritative view of the energy
scene in Canada, with emphasis
on energy issues and priorities
as perceived by the energy com-
munity. Mr AJ. O'Connor,
formerly with New Brunswick
Power, coordinates this ac@ivity
with the aid of an advisory com-
mittee. The Assessment identifies
several of the priority issues for
Canada, and concludes with a
number of recommendations.
The new address of the Coun-
cil is Suite 400, 30 Colonnade
Road, Nepean {an Oftawa sub-
urb}, Ontario, K2E 736. The tele~
phone number is (613) 952-6469
and the fax {(613) 952-6470.
s The Ccal Asscciation of
Canada has issued a useful
report entitled Canadian Coal
1993. This report, which was first
published in January 1993, will
appear annually and will pro-
vide an overview of the industry
and its role in the world energy
economy. Copies may be
obtained from the Association’s
offices in Calgary, Room 502, 208
- 9th Awenue SE., Calgary
Alberta, T2G 0R3 (Fax: (403)
265-7604). Canadian coal pro-
duction fell 9.3% in 1992 to 64.6
million metric tonnes with a
value of $1.7 billion.
e The Bi-Provincial Upgrader
was officially opened on No-
vember 20, 1992, at Lloyd-
minster, Saskatchewan. This new
facility converts the heavy oil of
this region into 46,000 bbls/d of
synthetic oil. This production
will go a long way towards off-
setting the steady decline in the
production of light oil (useful for
transpertation purposes) expec-
ted from the Western Canadian
Sedimentary Basin over the next
decade.

¢ Canada remained the western
world's leading uraniwm supp-
lier in 1991. More than 8100
tonnes of uranium {(tU} were
produced that year, while total
shipments under all active
export and domestic contracts
appreached 8200 tU valued at a
value of over $500 million.
Although employment contin-
ued to decline in the industry,
Canada’s share of western world
output was 31%, about the same
level as in previous years. Urani-
um prices reached an all-time
low in 1991, falling a little below
US %7/1b. on the spot market
The price has recovered
somewhat since.

e A Canadian company has
announced that it has built the
first successful commercial plant
for the production of liquid fuels
and wvaluable chemicals from
renewable resources. Ensyn
Technologies Inc. of Ottawa has
developed a process, which is
now in use at Red Arrow Prod-
ucts Ltd. of Manitowoc, Wis-
consin, for converting 25 to 30
tonnes of sawdust daily into
low-sulphur fuel oil. Red Arrow
Products Ltd. extracts chemical
products for its food flavouring
operation from the bio-oil inclu-
ding hydroxyacetaldehyde (HA),
a valuable substance with many
possible industrial applications
which is difficult to produce syn-
thetically. In this ‘fast pyrolysis’
process, wood is heated very
rapidly in the absence of oxygen
and at atmospheric pressure.
Rapid cooling ensures the pres-
ervation of the valuable liquid
products. About three-quarters
of the wood becomes a liquid
bic-cil, while the remainder
becomes charcoal and fuel gases.
The latter are used to provide
energy for the process. The bio-
oil, with a heating value slightly
more than half that of light o1},

can be used to substitute for
regular heating oil or heavy oil
in driers, boilers and furnaces.
Early tests in Finland indicate
that diesels can be medified to
accept this fuel directly, and
additional tests in gas turbines
are planned.

The European Community
has announced its intention to
fund a demonstration plant to be
built in southem Europe with
the expected participation of the
Halian power utility ENEL. The
process originated more than ten
years ago at the University of
Western Ontario and was devel-
oped with the aid of the
CANMET arm of the Depart-
ment of Energy, Mines and
Resources and the Enersearch
Program of the Ontario Ministry
of Energy. Recently, Innovation
Ontario Corporation has become
an investor in the company. A
minority position is held by
RockCliffe Research and Tech-
nology Inc., a firm established by
Dr. Stuart L. Smith, a former
Chairman of the Science Council
of Canada, who serves as Chair-
man of Ensyn’s Board of Direc-
tors. Discussions are underway
with a number of prospective
Canadian users of the new pro-
cess.
¢ China and Russia have separ-
ately each agreed to build two
300 MWe nuclear power stations
in Iran. The three countries state
that the new facilities are for
peaceful purposes and that they
will be subject to inspection by
the Intemational Atomic Energy
Agency (TAEA).

Update is written by John Walsh,
Ottawa, Canada.






