
Update

Tunnoil in World
Oil Markets and
Canadian
Developments

The Iraqi invasion of Kuwait in
early August 1990, and the subse­
quent blockade of both countries,
has created the third oil shock in
the last twenty years. The events
of 1974 and 1981 seemed increas­
ingly remote during the oil-sur­
plus years of the late 1980s, How­
ever, events of the past year have
been an unpleasant reminder of
our dependence on energy and
our vulnerability to disruptions in
the oil market.

In 1989, Iraq produced about
2.8 million barrels per day (MbI d)
and Kuwait 1.6 MbI d, which to­
gether accounted for about 7% of
the world's production. Other
OPEC producers have additional
capacity which may well be suffi­
cient to fill the void now created
in the market. Some experts have
taken the view that these other
producers would increase pro­
duction only modestly to take ad­
vantage of the better markets. At
the emergency meeting of OPEC
held in late August, 11 of the
cartel's 13 members, including
Saudi Arabia, the most important
OPEC producer, did in fact agree

to increase their output.
The Saudis are under some

pressure to make up for the lost
Iraqi and Kuwaiti production. In
1989, the desert Kingdom pro­
duced 53 Mb/d, They can raise
this figure to about 7.5 to 8.5
Mb/ d using their existing facili­
ties. Further increases to 10Mb/ d
are possible within the next few
years. However, in the event of war
disrupting all oil shipments from
the gulf, increases from the non­
Arab producers like Mexico and
Venezuela would not fill the void.

The history of the evolution of
Canada's international oil trade
may be of interest in this rapidly
changing situation. Canada first
became a net on exporter during
the years 1969-75, but subse­
quently retreated to being a net
importer, Following the aggres­
sive measures adopted in the Na­
tional Energy Program of 1980,
the nation returned to a surplus
position in 1982, where it has re­
mained since. Now it seems only
a matter of a few years before it is
in overall deficit once again (sim­
ple yearly net volumecalculations
were used here; other methods of
computation may lead to Slightly
different cross-over dates).

Canada's domestic oil produc­
tion is falling. According to the
latest Annual Report of the Na­
tional Energy Board (NEB), total
oil production in 1989 fell 35% to
1.65 Mb/d that year. Canada re-

mained a net exporter of 163,000
b / d, but this was a significant re­
duction from the corresponding
figure for the previous year of
258,000 bid, The reason for this
large decrease in exports was a
combination of a drop in produc­
tion and continued growth in do­
mestic demand, with the disposi­
tionofcrude oil to Canadian refin­
eries up by 1.6% in 1989 (NEB
figures). Moreover, Canada tends
to export the less valuable heavy
oils to the US from the west, while
eastern provinces import the
more valuable lighter oils from
the UK and other suppliers (in­
cluding some in the Middle East),
Though Canada remains a net ex­
porter of oil on an overall basis, it
is probably already a net importer
of the lighter grades, and this
trend is expected to steadily
worsen as the years go by,

Higherpricesforoil will help to
encourage drilling activity, possi­
blyreducing the rate of decline in
production of conventional oil
from the western sedimentary
basin, but it is unlikely the down­
ward trend will be completely re­
versed. Eastern off-shore pros­
pects, such as the Hibernia field,
where development commenced
October 9, 1990, will contribute an
expected 110,000 bid,

Theremay also be more activity
in the Alberta oil sands, The Bud­
get of February 20, 1990, with­
drew federal support from the
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'Other Six Leases Operation'
(OSLO) Group, the oil sands sur­
face mining project planned for
Northern Alberta with a project
design capacity of 70,000 bid.
Nevertheless, the Federal govern­
ment announced on June 29 that it
would contribute up to $45.5 mil­
lion towards the completion of the
conceptual engineering study
phase. Aside from the upgrader
now being built in Lloydminster
(50,000 bid), there is no other
major activity in the oil
sands/heavy oil area at the pres­
ent time. In fact, some interna­
tional companies have been with­
drawing from this field ofactivity.

On May 4, 1990 the NEB an­
nounced its intention to update its
regular projections of Canadian
energy supply and demand. This
new assessment of the Canadian
total energy outlook, covering the
years 1989 to 2010, has now been
delayed due to the pressure of
events, and wi11likely happen in
late 1991. Novel features of the
forthcoming report will be exam­
inations of the associated emis­
sions of certain greenhouse gases
and of the potential for energy
conservation in Canada. In the
meantime, the NEB invites com­
ments to aid in the preparation of
this new assessment which is
being prepared in a ve:ry different
energy situation than that prevail­
ing when the last such report was
issued in September 1988.

(Note: Except where specified
to the contrary, statistical data is
obtained from BP Statistical Re­
view of World Energy, June 1990.)

Unfolding
Environmental
Agenda

The rapid pace of activity in the
environmental field, both interna­
tionally and domestically, has
continued throughout the year.
Nevertheless, President Bush, in
his speech to the Conference on
Global Change heid in Washing­
ton April 17-18, 1990, clearly in­
tended to dampen the growing
international demand for imme­
diate control measures to deal
with emission of greenhouse
gases.This cautious position, with
its call to wait for the results of
further research before passing
more legislation, led to differ­
ences with both the European
Community and elements of his
own Administration.

At the Bergen Conference in
June, Canada first stated its inten­
tion to hold emissions of carbon
dioxide to no more than the 1990
level by the year 2000. Though the
new Minister of the Environment
was appointed immediately after
this Conference, the Hon. Robert
de Cotret confirmed his support
for the statement.

On May 25, 1990, the Science
Working Group of the Intergov­
ernmental Panel on Climate
Change (IPCC) issued its repert
with the following major conclu­
sions: the best estimate of global
warming places the expected rise
in the average temperature at 1°C
between 1990 and 2025, and at 3°C
by the year 2100. This group also
found that the present emissions
of carbon dioxide would have to
be reduced by at least 60% to sta­
bilize the concentration in the at­
mosphere at present-day levels.
The full report of the !PCC was
presented in November to the Sec-

ond World Climate Conference in
Geneva, and to the United Na­
tions where it will serve as the
foundationforintergovemmental
treaty negotiations. The object is
to have a negotiated treaty ready
for signing at the 1992 UN Confer­
ence on Environment and Devel­
opment in Brazil. At the Economic
Summit held in Houston lastJune,
however, the Americans again
doubted the need for immediate
target-setting and convinced
other participants to set aside
their differences on this question.

On the domestic scene, during
theperiodMay23toJune25,1990,
a series of public consultations
were organized by Environment
Canada in major centres across
the country to provide both indi­
viduals and organizations the op­
portunity to respond to the
government's discussion paper A
Frameworkfor Discussion on the En­
vironment released March 29,
1990. These consultations were
probably the most extensive ever
held in Canada outside of formal
Commissions of Enquiry. There
were 41 information sessions in­
volving 6,000 people, and 3,500
attended the 17 two-<lay meetings
whose cost amounted to $6 million
(about $ 2.2 million over budget).

On August 13, 1990, Environ­
ment Canada released its 137­
page Report on the Green Plan Con­
sultations, prior to the last two-day
meeting held in Ottawa August
20-21, 1990. This document sum­
marizes what was suggested in
the country-wide consultations,
but no conclusions were drawn as
officials stated that no consensus
had yet been reached on what
steps would be appropriate for
immediate action on a wide vari­
ety of issues. The final consulta­
tion session was attended by
about 400 delegates representing
environmental groups, universi­
ties, most industries and govern-
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ments. Some 23 separate study
groups were formed from among
those attending to review the re­
port, which was based upon 3,000
pages of analysis, much of it criti­
cal of government perfonnance.

This whole process has been
criticized by some environmental
groups as a device for delaying
necessary action, but the Minister
of the Environment, at the final
session of the Ottawa meeting,
confirmed his intention to com­
plete the necessary Cabinet-level
consultations as a matter of ur­
gency preparatory to announcing
new policies in the Green Plan to
be tabled in the House of Com­
mons. The Minister also made it
dear later that a carbon tax is not
planned at this time, and that the
consultation process would con­
tinue after the tabling of the Plan,
with changes to be made as appro­
priate in the light of experience.

In the less complex and eco­
nomically-sensitive field of the
control of chlorofluorocarbons
(CFCs), implicated in the destruc­
tion of the ozone layer, interna­
tional agreement seems to be eas­
ier to reach. At the London Con­
ference in June, the second meet­
ing of the parties to the Montreal
Protocol of 1987, Canada became
the first nation to ratify several
amend rnents to the original
agreement. Thirteen nations had
agreed at London to take all ap­
propriate measures to phase out
the use of certain CFCs 'as soon as
possible but no later than the year
1997.' The substitute substances
will be more expenSive than the
CFCs now used, and the effi­
ciency of air conditioners and re­
frigeration equipment will be re­
duced. The cost of using such
equipment will thus increase and
more energy will be needed for
their operation.

TheCanadianoffertoestablish,
in Montreal, the secretariat and
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information clearing house of a
new multilateral fund established
to helpdeveloping countries meet
their obligations to phase out
CFCs was accepted. The estab­
lishment of the Montreal Protocol
Multilateral Fund of SUS 240 mil­
lion (Canada's share: about $10
million) to aid the poorer coun­
tries represents an important pre­
cedent. Part of this money will be
used to transfer the necessary
technology to these countries to
help them meet defined environ­
mental objectives. The rationale is
clear: most developing countries
are in the warmer regions of the
globe, and could not be expected
to deny themselves the benefits of
refrigeration equipment when the
richer, cooler countries had been
responsible for most of the emis­
sions to date.

It remains to be seen whether
the establishment of a CFC fund
will be a precedent for the much
more cornplicated problem of car­
bon dioxide control. Some of the
circumstances are similar: the
richer countries have been re­
sponsible for most of the emis­
sions of this important green­
house gas which accounts for
about 50% of the anticipated
global warming, and several of
the poorer countries have impor­
tant resources offossil fuels which
may be the only significant natu­
ral resources available in several
important cases (coal in China
and India; oil and gas in several
countries outside the rich produc­
ers in the Middle East). In this
much more difficult situation, the
transfer of funds to establish the
technologies needed to permit a
new departure in the energy field
in the developing world would be
on a much larger, even daunting
scale. Were it actually decided to
limit carbon dioxide emissions on
a global basis, the only alternative
to such a large transfer of funds

would seem to be the develop­
ment of energy technologies
which do not emit this gas and
whose costs are comparable to
those in use today.

There was also significant
progress in the control of emis­
sions causing acid rain. The two
branches ofthe US Congress, each
having passed the necessary leg­
islation, completed work on the
new Clean Air Act on October 27,
1990. With the formal signing by
President Bush on November 15,
1990, the door has been opened to
further international cooperation
in this field.

Negotiations between Canada
and the US began in late August
with the aim of arriving at an Air
Quality Accord. It was agreed this
Accord should provide the two
countries with a practical and ef­
fective instrument to deal with
shared problems of transbound­
ary air pollutants, and that prior­
itywould be given to emissions of
sulphur dioxide and nitrogen ox­
ides. The Accord, now expected to
be signed later this year or early
next, also provides a framework
for dealing with such issues as the
establishment of goals, consulta­
tion and exchange of information,
the coordination of research and
monitoringactivities, and the like.

Second World
Climate Conference
Ends without
Setting Targets

The Second World Climate Con­
ference, held in Geneva October
29 to November 7, 1990, had as its
objectives the creation of an
awareness ofthe economic impact
on climate; an assessment of the
current state of knowledge on the



global issues of climate change
and greenhouse gases; and the re­
quirements for future scientific ac­
tivity and implications for public
policy. The Scientific/Technical
part of the Conference took place
from October 29-November 3 to
receive and discuss the report of
the Intergovernmental Panel on
Climate Change OPCC), to recom­
mend strategies for responding to
climate change, and to plan the
future activities of the World Cli­
mate Program. The IPCC report
concluded that reductions of emis­
sions of carbon dioxide of some
60% were required to stabilize the
atmosphere at current levels. At
the Conference, summaries and
recommendations were issued on
12 topical areas induding energy
(J. Goldemberg of Brazil, Chair­
man) and the World Climate Pro­
gram (J.P. Bruce of Canada, Chair­
man).

These sessions were followed
by meetings at the Ministerial
level on November 6-7 where an
opportunity was provided (I) to
consider follow-up actions on the
IPCC report in an effort to identify
elements that could form the basis
for negotiation of a world climate
convention; (ii) to consider the
special needs of developing coun­
tries; and (iii) to consider specific
goals for enhancing inter-govern­
mental co-operation.

Environment Minister Robert
de Cotret represented Canada
and announced the contribution
of $1 million to a new interna­
tional fund (to be known as the
"Special Fund for Atmospheric
and Climate Studies") for the de­
tection of global warming and
other changes to the earth's atmo­
sphere, the largest single contri­
bution to this fund of some $22
million to date. The Minister also
confirmed that Canada is commit­
ted, as a first step, to a program to
stabilizeemissionsofcarbondiox-

ide and other greenhouse gases
(those not controlled by the Mon­
treal Protocol) to 1990 levels by
the year 2000.

Despite a general agreement on
the potential seriousnessofthe sit­
uation, it was not possible to get a
consensus to set specific targets
for the reduction of the emissions
concerned, due mainly to the op­
position of the US, the USSR, and
Saudi Arabia. Nevertheless, Min­
isters announced the start of nego­
tiations on a "Framework Con­
vention on Climate Change"
which will begin in Washington
in February 1991 preparatory to
the UN "Conference on Environ­
ment and Development" in Brazil
in 1992. At the latter Conference it
is still the objective to reach agree­
ment to set specific goals and
timetables for reduction of emis­
sions.

In these meetings, one hears
that carbon dioxide emissions
mustbe reduced soon, and energy
is seen as the major culprit. The
question is now 'How much?' and
'How soon?'. A major issue is how
the developing countries, who
view the environment in eco­
nomic terms, will respond. In­
formed observers believe the
world is heading for a bruising
international clash over targets
for setting carbon dioxide emis­
sions and many are pessimistic
about the outcome of these nego­
tiations. Nevertheless, it took 15
years to negotiate the Law of the
Sea and nearly that length of time
to reach agreement to protect the
ozone layer. But agreement was
reached eventually. Canadians
will playa prominent role in these
discussions over the next two
years and the energy sector will
await the outcome with more than
considerable interest.

Senate Committee
Report on
Petro-Canada

The Senate Committee of Energy
and Natural Resources, chaired by
Senator Daniel Hays of Calgary, ta­
bled its 133-page report on Petro­
Canada in June. This committee
had spent much of the preceding
year examining the past and future
role of the federal Crown Corpora­
tion. Copies of this report may be
obtained from the Clerk of the
Committee, Line Gravel, The Sen­
ate of Canada, Ottawa.

Petro-Canada's operations
were reviewed from two perspec­
tives - as a business investment
(in a detailed comparison with
Imperial Oil and Shell Canada),
and as an instrument of public
policy. From a financial view­
point, the Committee acknowl­
edged that Petro-Canada's man­
agement 'has done a remarkable
job in creating a large competitive,
fully integrated petroleum com­
pany from an idea in less that 15
years.' However, when assessed
by standard financial tests, the
Committee found that 'Petro­
Canada has not only provided its
shareholder, the federal govern­
ment, with poorer rates of return
on investment, it has done so
while placing its shareholder at
greater financial risk than have
Imperial and Shell when creditor
efficiency tests are considered.'

As an instrument of public pol­
iey, theCommitteeconc1uded that
some of the policy functions that
Petro-Canada had exercised prior
to the change in government in
1984 had been of value to Canada.
Notably, the Committee argued
that Petro-Canada has a continu­
ing role to play in the areas of
energy security, selected aspects
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of energy R&D, and foreign aid
(through its wholly-<>wned sub­
sidiary Petro-Canada Interna­
tional AssistanceCorporation).

Nevertheless, thecommittee was
disturbed by the manner in which
Petro-Canada has contributed to
the rationalization of the down­
stream refining and marketing as­
pects ofthe industryand conduded
that future acquisitions should not
be driven by a policy of Can­
adianizing the industry. The Com­
mittee also directed a fundamental
criticism at the government due to
its failure to complete the 'Energy
Options' process, and so present
Canadians with a cornprehensive,
long-tenn view of federal energy
policy. Important decisions, the
Committee held, such as the
privati.7..ation of Petro-Canada and
federal support for such projects as
the Hibernia off-shore oil field,
should be made within the context
of such a stated policy. The Com­
mittee intends to review the 'En­
ergy Options' process in the near
future, particularly those aspects
dealing with the management of
energy demand and the protection
of the environment, but now in a
very different energy environment.

In the Budget of February 20,
1990, the government announced
its intention to privatize Petro­
Canada by selling shares to the
public in stages. The increases in
the price of oil due to the third oil
shock may assist in this process.

Health Hazards
from Low
Frequency
Electromagnetic
Fields

An extensive and valuable article
reviewing the possible health haz-
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ards from low frequency electro­
magnetic fields has appeared in
the August issue of the IEEE pub­
lication Spectrum. The article sur­
veys this new health concern
which is plaguing electrical utili­
ties in both Canada and the US.
Such aspects as biological effects,
societal reverberations, and the
management of risks are consid­
ered. Though most experts were
sceptical of claims that power-fre­
quency electrical and magnetic
fields could affect biological sys­
tems at commonly encountered.
levels, mounting experimental
evidence has led many to accept
that some effects do occur. Inves­
tigators are nOW actively seeking
explanations. The review goes on
to discuss the main research un­
derway in this area, including
some efforts in Canada. In the
opinion of most experts, the prin­
cipal public health problem in­
volVing such risks is likely to arise
from exposure to the electrical
distribution system, building wir­
ing and selected appliances,
rather than from the transmission
system. In the latter case, how­
ever, there are a number of pre­
cautionary measures that might
be applied, including such obvi­
ous options as using broader
rights-of-way and restricting ad­
jacent land use.

There is a need to help the pub­
lic keep this understandably emo­
tional issue in perspective. A pop­
ular consensus seems to be emerg­
ing that electrical equipment poses
a serious, ifyet poorly understood,
threat to our health. Nevertheless,
taken in perspective, studies to
date indicate that the effects are
very small. Clearly, the need at
present is for more research to de­
termine the significance of these
effects as a public health issue.

As an indication of the growing
concern in this area, a major Qut­
of-eourt settlement was made in

August 1990 to an aircraft worker
in the US, the first such award
known. He had a rare form of ter­
minal leukemia, which he
claimed was due to excessive ex­
posure to low-frequency radia­
tion on his job, thOUgh no liability
in this respect was admitted by his
employer. In general, however, it
is very difficult to provide evi­
dence to support a negative posi­
tion when the phenomenon in­
volved has such small effects. In
this respect, the situation in this
emerging field is somewhat sim­
ilar to that faced by the nuclear
power industry in developing
safe systems for the disposal of
radioactive waste materials.

The US Environmental Protec­
tion Agency (EPA) is scheduled to
release a major report on this sub­
ject late in 1990.

Source: IEEE Spectrum, August
issue, 1990.

Energy Issue of the
Scientific American

The September 1990 issue (Vol.
263 No.3) of the Scientific Ameri­
can was devoted to energy and
related environmental topics
under the rubric 'Energy for
Planet Earth'. The eleven major
articles survey nearly all aspects
of the present energy dilemma
from several points of view, and
together they constitute an in­
valuable guide to the many com­
plex issues now arising at the en­
ergy/environment interface. Es­
pecially noteworthy was the con­
tribution from A.K.N. Reddy
(India) and Jose Goldemberg
(Brazil) entitled Energy for the De­
veloping World which reviewed
their previous well-known efforts
in this field of ever greater impor­
tance.



The Storage of
Radioactive Waste
Material

The long-term storage of radioac-

tive wastes from nuclear power
reactors and other nuclear activi­
ties continues to be a critical issue
facing policymakers and the util­
ity industry. At the present time,
wet pools and (soon) dry casks
will be used at reactor sites in Can­
ada. But at some point in the fu-

ture more permanent repositories
will have to be found. The accom­
panying chart (Table 1), taken
from the July issue of the IEEE
Spedrum, provides a useful guide
to the situation in several major
western nations including Can­
ada.

Table 1: Storage of Commercial Spent Fuel and High-Level Waste in Nine Countries

Nuclear
capacity (GW)
(%of
electricity #of Reprocessing Interim storage Institutional Repository

Country generated)a reactorsa (where) Locations Methods Duration responsibilit0 schedule

Canada 12.2 18 Nob Reactor Wet pools, >50yrs Utilities >2010
(15.6%) sites perh'J'" dry

casks at
Pickering. Ont

France 52.6 55 y" Reactor Wet pools ~ Iyr EDF >2010
(74.6%) sites SF-wet pools ~2yrs Cogema

Reprocessing I-ll..W-dryvaults >20yrs
Plants

Germany '227 24 y" Reactor sites Wet pools 3-1Oyrs Utilities ~2V08

(34.3%) (Ger,Fr, 'UK) Independent SF-dry casks
c Undecided Utilities

facilitl HLW-dry casksc I","s (through BLG)
(Gorleben,
Ahaus)

Japan 29.3 39 y" Reactor sites SF-wet poolsc 2-3yrs Utilities >2V30
(27.8%) (Fr,Ja,UK) Reprocessing SF-wet pools -4yr5 Utilities

Plants I-U,W-undecided 3O--50yrs (through JI'.'FS)

Spain 7.54 10 No Reactor sites Wet pools 4","s Utilities ~2V20

(38.4%) Independent
~:;~a:~~/or

4","s Government
facility corporation

(Enres,)

Sweden 9.82 12 No Reactor sites Wet pools -Iyr Utilities >2020
(45.1%) Independent Wet pools lS-40yrs Utilities

facility (eLAS) (through SKB)

Switzerland 2.95 5 Yes Reactor sites Wet pools <12yr5 Utilities >2V25
(41.6%) (Fr,UK) Independent SF,HLW- ~ 40yrs Utilities

facility dry casksc

UK 11.2 39 y" Reactorsites Wet pools ~ Iyr Utilities >2V40
(21.7%) Independent SF-dry vault Undecided Utilities

facility for
forAGRfuel
Reprocessing SF-wet pools Few BNFL
plant HLW-dry storage >5!lyrs

USA 98.3 110 No Reactor sites Wet pools, Undecided Utilities >2V03
(19.1%) dry modules

KEY
AGR:::: advanced gas-cooled reactor : As of Dec.:n, 1989.
BLG:::: subsidiary ofDVVI<,. which is oWl'led by FRG Nuclear Utilities No decision about future reprocessing has been made.
Bl\;"FL:::: British Nuclear Fuels PLC c; A storage facility that does not affect the safety of a nuclear-power or fuel
CUB:::: central. storage for spent fuel d reprocessing plant.
Cogema:::: CompagnieGeneraie des Matihes Nudeaires Transportable storage casks are being investigated for buffer storage.
EDF:::: Electricite de France ~ Transportable storage casks have been selected for storage facility.
Enresea:::: Empresa Nactonal de Residues RadiactivosSA Transportable storage casks are underdevelopment as the favoured
HLW:::: High level wastes storage facility storage technology.
J'I"-"'FS:::: Japan Nuclear Fuel Services Company g May be private, government. or joint industry-government entities.
SF:::: spent fuel
SKB:::: Svensk Kambranslehantering AB
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Progress in the
Field of Electric
Vehicles

A World Electric Vehicle Associa­
tion was formed at the forthcom­
ing 10th International Electric Ve­
hicle Symposium held in Hong
Kong, December 3-5, 1990. Can­
ada is represented in these inter­
national activities by the Electrical
Vehicle Association of Canada. It
is timely to note the significant
progress now being made in this
field, coming as it does at a time of
upheaval in oil supply and grow­
ing concern over emissions from
conventional vehicles in many re­
gions of the world. Cities such as
Los Angeles, Denver, Phoenix,
Mexico City and Athens, to name
only a few of the worst cases, are
experiencing major difficulties in
meeting clean air standards. Al­
though overall air quality has
been improving in Canada of late,
according to the annual reports of
Environment Canada, there are
problems with excessive levels of
ground-level ozone in southern
Ontario and Quebec, and in the
Vancouver region. A successful
electric vehicle for town use in
congested areas would be ofgreat
importance, not only from an en­
vironmental point of view, but,
given that Canada is well en­
dowed with electrical sources,
also for energy policy.

Superior batteries are required
before there will be extensive use
of electrical vehicles. The conven­
tional lead acid batteries used in
present vehicles have a restricted
range (typically not morethan 100
km) and their life is limited to 33­
50 thousand km of typical motor­
ing. But there have been a number
of announcements of advances in
the field. The General Motors Im-
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pact vehicle, introd.uced as a pro­
totype earlier this year, proved ca­
pable of reaching 160 km/hr and
accelerating to 100 km/hr in a lit­
tle over eight seconds, with a
range of up to 200 Ian at more
normal speeds. To achieve thiS
performance this vehicle is pro­
pelled by a pack of 32 advanced­
design batteries connected to pro­
vide 320 volts. However, the bat­
teries weigh just under 400 kg and
take two to six hours to recharge.
There have also been advances in
the design of the vehicles them­
selves, with regenerative braking
installed on some models to re­
cover energy.

The legislation planned in Cal­
ifornia for the early 21st Century
envisages the use of many electric
vehicles in the State's metropoli­
tan areas, and this need is provid­
ing a major impetus for the cur­
rent developments. Canadian
university efforts have centred on
electrochemical studies, while in­
dustry has concentrated on so­
dium/sulphur, aluminum/air,
and methanol systems. Of these,
only the sodium/sulphur system
(both very light elements) is a true
battery, in that theenergy would be
recharged from theelectrlcal distri­
bution network, but thecell mustbe
0F€rated at about 3OOoC. However,
this system promises to store up to
four times as much energy as lead
batteriE$, size-for-size.

The aluminum cell consumes
this light metal (whose produc­
tion requires much electricity),
which is then replenished as
needed. In the Canadian system,
the aluminum cell works in con­
junction with a conventional
lead acid battery to improve the
performance of the vehicle. In
the methanol fuel-cell case, the
electrical energy to power the
vehicle is produced by reacting
hydrogen derived from the
methanol with the oxygen of the

air to produce water.
Hydro Quebec announced on

October 22nd that it was joining
forces with the Yuasa Battery
Company of Osaka to develop a
new generation of batteries based
upon solid-polymer electrolytes.
The utility has spent $10 million
overthe past 10 years developing
this technology. A new joint ven­
ture called ACEP Inc. has been
formed by the two organizations
with the intention of spending $6
million during the first three
years, and another $10 million on
the first plant. The new company
holds over 100 patents in electric
and batteries technology.

It is too early to say which of
these, or a number ofother battery
systems in development around
the world, will prove superior,
but what can be said with some
certainty is that there will be more
electric vehicles in the future.

Sources: Financial Times of Lon­
don (July 27, 1990); Electric Propul­
sion, publication ofthe Electric Vehi­
cle Association ofCanada.

Conference Reports

IAEE North American Conference in
Ottawa

For the first time, the International
Association for Energy Econom­
ics (lAEE) has held its Annual
North American Conference in
Canada under the rubric 'Energy
SupplyIDemand Balances: Op­
tions and Costs.' There were
about 80 presentations during the
three day meeting, including a
poster session which covered the
entire spectrum of interest in this
field. Many of the papers were
published in a Proceedings vol­
ume prepared for the meeting,
copies of which may be obtained



from the Association's offices
(1101 Fourteenth St. NW, Suite
1100, Washington, D.C. 20005).

Canadians have been active in
the affairs of the Association. J.P.
Prince of the Energy Resources
Conservation Board in Alberta
was General Conference Co­
Chairman and Andre Plourde of
the University of Ottawa was
Conference Program Chairman.
Leonard Waverman of the Uni­
versity ofToronto serves as editor
of the Energy Journal, the IAEE's
main publication, and G.C.
Watkins of DataMetrics in Cal­
gary is President-elect.

The Ottawa meeting carne after
two months of tunnoil in energy
markets follOWing the Iraqi inva­
sion of Kuwait. It was not surpris­
ing, therefore, that a few papers
from official sources were with­
drawn. There were discussions of
particular interest dealing with
the new situation, notably a spe­
cial session organized especially
to address these issues. The opin­
ions expressed both by the panel
and from the floor reflected a very
wide variety of views. Especially
noteworthy was the contribution
from Edward N. Krapels of En­
ergy Security Analysis in Wash­
ington, who provided a 'bottom­
up' assessment of the oil supply
picture with results at variance
from the results of the normal
'top-down' proced ures of such
groups as the International En­
ergy Agency. Peter R. Odell of
Erasmus University presented a
masterly overview of the Euro­
pean energy situation in a presen­
tation entitled 'Long-term Op­
tions for Europe's Energy/Sup­
ply Balances.'

Symposium of Parliamentarians,
Scientists and Engineers

The Fourth Symposium of Parlia­
mentarians, Scientists and Engi-

neers (COPSE), held in the Parlia­
ment Buildings in Ottawa, Octo­
ber 15, 1990, was devoted to
'Energy Policy and the Environ­
ment: A Look to the Future.' This
group has been establlshed under
the auspices of the Royal Society
of Canada and the Canadian
Academy of Engineering to pro­
mote renewed dialogue between
scientists, scholars, engineers and
the non-scientist parliamentari­
ans, with a view to understanding
the process by which knowledge
of science contrib utes to thedeve1­
opment of government policy.
This meeting, hosted jointlyby the
Speakers of the Senate and the
House of Commons, opened with
a luncheon address by Camille
Dagenais, President-elect of the
Canadian Academy of Engineer­
ing, who appealed for a balanced
approach to this subject and em­
phasized that scientists and engi­
neers had a special responsibility
to provide responsible informa­
tion to educate the public.

D.B. Brooks, of the Interna­
tional Development Research
Centne and first head of the Office
of Energy Conservation in the De­
partment of Energy, Mines and
Resources, opened the plenary
session with a history of the ap­
proaches used to develop energy
policy in Canada. At first, new
supply was the dominant theme
and energy security and regional
development were the key issues.
By the time ofthe National Energy
Program, announced in 1980,sup­
ply and demand were beginning
to be treated on a somewhat more
equal footing. In the period of de­
regulation that followed in the
middle and late 1980s, the ques­
tion become primarily one of eco­
nomics, with the issue how to run
the energy system at least cost.
The situation is changing once
again and now the major issue is
sustainable development. Using

less energy and using it efficiently
always leads to the least environ­
mental damage.

Ralph D. Torrie, of Torrie,
Smith and Associates of Ottawa,
showed how production from the
nation's farms and forests, mines,
and other primary industries pro­
vides a commodity trading sur­
plus which helps to off-set its
growing imports in other fields. It
is essential to establish these in­
dustries on a sustainable basis for
the long-term good ofthe country.
What is required is improved en­
ergy productivity. Mr. Torrie
showed that the better perfor­
mance of the Canadian economy
from the point of view of energy
consumption over the past de­
cades was about one-third due to
structural changes in theeconomy
and two-thirds due to greater effi­
ciency in energy use. The greatest
gains in energy efficiency were in
the housing and vehicle fields
where regulation and standards
have been important. In areas
where higher prices were the sole
incentive to higher efficiency, such
as in industry generally, the gains
were less. Mr. Torrie went on to
show that, even with the increas­
ing adoption of efficient technolo­
gies, it will still be vel)' difficult to
meet the reduction in carbon diox­
ide emissions being proposed by
the Intergovernmental Panel on
Climate Change (see above).

The next two speakers, Philipe
Crabbe of the Institute for Re­
search on the Environment and
the Economy at the University of
Ottawa and Danielle Wetherup of
the Canadian International Devel­
opment Agency focused on the
problems of developing coun­
tries. These countries face three
main probiems: paying for their
growing needsof imported oil; ac­
quiring capital investment for
new production facilities, and the
growing crisis in the supply of
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fuel wood. Mr. Crabbe demon­
strated that the fuel wood crisis
was largely due to the needs of
growing urbanization of the
Third World; rural people can
usually find sufficient fallen
wood to meet their needs. Ms.
Wetherup emphasized that eco­
nomic growth is essential in these
countries and the problem is to
limit the detrimental effects of
economic expansion on the envi­
ronment.

The dinner speaker, J.P. Bruce
of the Canadian Climate Board,
spoke on what he termed as the
myths surrounding the global
warming problem. He stated that
scientists were in fact largely in
agreement on theconsequences of
the build-up of greenhouse gases
in the atmosphere, though not in
every detail; that greater energy
consumption was not needed for
continued economic growth ­
the system has steadily become
more de-coupled; that the costs of
the control of carbon dioxide
emissions will not be excessive be­
cause of the benefits of greater ef­
ficiency; and that the Third World
need not consume much more en­
ergy while gaining in prosperity.

This meeting is another exam­
ple of the growing concern Mem­
bers of Parliament have for en­
ergy and related environmental
matters. The subject is being re­
viewed ina major way, which will
no doubt be reflected in policies
adopted in the near future. Inter­
national negotiations to deal with
global warming problems are
scheduled to begin in Washington
in February, 1991.

Twelfth Canadian National Energy
Forum

The theme for the Canadian En­
ergy Forum, held in Toronto No­
vember 5 - 6, was Sustainable En­
ergy Development in Canada.
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This topical subject drew about
200 delegates, mainly from the
Canadian utilities, other energy
companies and the government
departments concerned. The
Forum was organized by the Ca­
nadian Committee for the World
Energy Council (CANWEC).

The opening speaker was the
Hon. Jake Epp, Minister of En­
ergy, Mines and Resources, who
noted that, while there was nO
consensus on the meaning of sus­
tainable development, a final def­
inition is not needed before taking
action. He reiterated the
government's policy of aiming at
stabilizing emissions of green­
house gases at the 1990 level in
2000, which he implied would be
part of the forthcoming 'green
plan'. He acknowledged there
would be difficulties in meeting
this objective but he stated there
were many opportunities to re­
duce emissions at no net cost to
the economy. He saw other op­
portunities for Canada to become
not only a seller of energy, but of
the related technologies as well.
He stated'change will come' and
that we had to decide whether to
be 'followers or leaders'. It is bet­
ter to be a leader according to the
Minister.

The Hon. David Macdonald,
Chairperson of the House Stand­
ing Committee on the Environ­
ment, reviewed the work of his
Committee and its recently re­
leased interim report. He ex­
plained that, based upon the testi­
mony before the Committee, the
decision was made to recommend
a 20% reduction from 1988 levels
in the year 2005. He acknowl­
edged this will be more difficult to
reach than the present target of
the government, but he argued
that it is necessary.

The new Ontario Minister of
Energy, the Hon. Jenny Carter,
gave a cautious speech, but there

was no doubting her interest in
the conservation and renewable
technologies, especially solar en­
ergy.

There were several interesting
papers given at the Forum which
will appear in the Proceedings to
be released from the CANWEC
office in Ottawa (Suite 305, 130
Albert Street, Ottawa, Canada
K1P 5G4) shortly. E.F. Roots, Sci­
ence Advisor Emeritus of the De­
partment of the Environment,
gave a thoughtful presentation on
the complex interactions between
energy and the environment in
which the world tends to 'use en­
ergy to maintain short-term eco­
nomic gain'. By using an entropic
argument, he stated we were
.caught in a positive feedback loop
where we may be tempted to use
more and more energy to main­
tain our present position. Repre­
sentatives of major utilities, A.R.
Holt of Ontario Hydro and L.l.
Bell of Be Hydro, outlined the
large expenditures now being
made on environmental matters
and the significant progress that
was being made in the field of
demand side management. Rep­
resentatives of the fossil fuels in­
dustry, Ian Smyth of the Cana­
dian Petroleum Association and
JD. McFarland of Imperial Oil,
made cautionary remarks con­
cerning the costs involved to the
economy to meet some of the en­
vironmentalobjectives.

The next meeting of the Forum
will be in September of 1991 in
Halifax.

Alberta Utility
Participates in US
Clean Coal Program

A subsidiary of TransAlta Utili-



ties Corporation, TransAlta Re­
sources Investment Corporation
has become the first non-US firm
to be chosen as prime sponsor of
a project under the United States
Department of Energy (DOE)
Clean Coal Program. The
Corporation's LNS (for low NOx
and SOX) Burner will be assessed
for 21 months at the Southern Illi­
nois Power Co-operative generat­
ing station in Marion, Illinois,
which burns a high-sulphur coal.
In the LNS system crushed coal
and limestone are blown with air
into a stages combustion appara­
tus in such a way that most of the
sulphur is removed in a slag
formed from the ash of the coal.
Nitrogen oxides are reduced by
careful control of the temperature
employed. Costs are expected to
be substantially lower than those

for other methods of reducing
emissions. Ofthe total project cost
of $15.3 million (US), DOE will
contribute $6.8 million, TransAlta
and other utilities $4.5 million, the
Electric Power Research Institute
$1 million and the State of Illinois
Department of Energy $3 million
(all in US dollars).

In Canada, in the clean coal
technology field, the New Bruns­
wick Electric Power Commission
operates a 20 MW demonstration­
scale circulating fluidized bed at
Chatham, NB, and the Nova Sco­
tia Power Corporation is building
a 160 MW unit of the same tech­
nology at Point Aconi in Cape
Breton. New Brunswick Power is
also installing a 440 MW pulver­
ized coal unit equipped with a
limestone flue gas desulphuriza­
tion (FGD) stage at a cost of 5965

million at Belldune in the north­
ern part of the province to operate
on the high sulphur coals of that
region. It is possible that three
more such units will eventually be
installed at the same site. Ontario
Hydro is spending $2.5 billion to
retrofit FGD equipment at several
of the coal-burning plants in On­
tario. Several utilities and the Coal
Association of Canada are exam­
ining the prospects for integrated­
gasification combined-cycle
power generation of the SOX and
NOx emissions problem.

Update is prepared by
John Walsh, Otlawa, Canada.
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