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SUMMARY

When a return to economic growth and prosperity occurs there is ex-

cellent potential for growth in electrical demand. This electrical

growth will mainly come about through increases in total energy usage

and through the substitution of electricity for oil, coal and, to a

lesser extent, natural gas. The successful introduction of electricity

use, either directly or indirectly, into the transportation sector would

open up a very large market and make a major contribution to Canada's

policy of energy self suffiency. There are also significant growth

areas in the residential and industrial sectors.

The major challenge in the next decade will be to maintain a viable

Canadian nuclear industry, so as to meet the probable upturn in elect-

rical generating capacity required in the 1990's and beyond and to main-

tain and improve Canada's share of the nuclear export market. In order

to achieve this active support should be given:

1. to building CANDU units in stations primarily devoted to ex-

porting their electrical output to the U.S.A.

2. reactor exports

3. initiatives to promote increased electrical home heating.

4. electricity substitution in the transportation and industrial

fields.

Canada has ample uranium resources to cover its own needs and poten-

tial exports in the foreseeable future. Because of the great develop-

ment potential in the CANDU uranium/thorium fuel cycle nuclear energy

should be considered as virtually a renewable resource with the best

prospects for Canada's long-term energy self sufficiency.

Increased productivity, through electric-based process improvements,

and the growth of electric-based high technology industries are both

vita] to Canada's future economic health. Nuclear produced electri-

city thus has a vital role to play far into the future.
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UPDATE OF ENERGY SUPPLY AND DEMAND

1983 - 2005

A VIEW POINT OF THE CANADIAN NUCLEAR INDUSTRY

1. INTRODUCTION

The fossil fuels - oil, natural gas and coal - can be directly
burned in simple equipment to release the energy they contain. The
energy in the fissile isotope of natural uranium can only be released,
under controlled conditions, in a nuclear power reactor, which is a re-
latively complex piece of high technology equipment. In this sense when
we talk of oil, natural gas and coal as energy resources the comparable
uranium resource is the entire nuclear industry necessary to harness the
energy contained in the uranium ore.

The Canadian Nuclear Industry, if diminished, is unlikely to regain
its strength. If it is not maintained as a viable industry, in the
future it will be unable to fill either domestic requirements or those
of other countries. It was initially created in the late 1950's and
1960's in the virtual absence of overseas competition; its re-creation
in the 1990's or the early part of the next century would have to be
against entrenched foreign competition. One of the prime long-term
strategic attractions of the CANDU reactor system is its potential abi-
lity to use thorium fuel and thus provide a viable alternative to breeder
reactors and other more complex systems. The maintenance of a strong
Canadian nuclear industry is thus of vital strategic importance if
Canada's long-term goal of energy self-sufficiency is to be achieved.

There are many indications that, in the years ahead, one of the main
substitutes, in Canada, for oil, will be electricity. In many parts of
the country the most suitable and economically attractive means of
generating this electricty will be from nuclear power. In addition there
could be a significant U.S. market for electricity exports. It is in
this overall context that the Canadian Nuclear Association makes this
submission in response to the National Energy Board's invitation of 14
October 1983. The format used follows the Guidelines for Submission
given in that invitation.

2. VIEWS ON GENERAL UNDERLYING ASSUMPTIONS

Two of the underlying assumptions mentioned in the submission guide-
lines can have a crucial impact on energy forecasts because of the sud-
denness with which they can cause change. They are:

- the political instability in the OPEC countries

- the Canadian energy policy regime

2.1 Political Instability in the Oil Exporting Countries

This factor does not need to be laboured since it is the subject
of almost daily press speculation. VJnrs in the Middle East or the
overthrows of present governments could dramatically alter the oil
supply picture overnight. Canada is relatively fortunate in having a
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low direct level of dependence on imported oil compared to many of
the other industrialized nations. However, the impact of a major dis-
ruption in world oil supplies would have a devastating effect on the
world economy and world trade from which Canada would certainly
suffer. The substitution of indigenous energy forms for oil use must
therefore continue to have a high priority in Canada.

2.2 Current Energy Policy Regime

Energy policy making should consider all the implications to so-
ciety but in the end it is a political decision responsibility and,
as Canadian experience has shown, new energy policies can be announced
quickly and have a major impact in a short time. There are two areas
that should be kept to the forefront in energy policy considerations.
First, natural gas is far too valuable for its alternative uses in
the petrochemical industry for it to be merely burned for its energy
content. Second, since conventional oil production in Canada is
steadily declining it is understandable that the principal thrusts
and incentives in energy policy be on oil exploration and production.
However, given these concerns it must not be overlooked that there
should be policy support for electricity production and particularly
nuclear-electric production because of its beneficial economic im-
pact, the size of the electricity export market to the U.S.A. and the
availability in the long-term of an energy option which is technologi-
cally proven and economically viable.

3. ISSUES

In the Guidelines for Submission, attached to the letter of invi-
tation to make a submission dated 14 October, 1983, the National Energy
Board listed 36 issues of specific interest. The Canadian Nuclear Asso-
ciation has addressed itself, in this submission, to ten of these issues
in which it has an interest.

3.1 Demand

B.I - Influences on Energy Demand

(1) - Level of Economic activity

The past two years has witnessed the most severe economic
recession in North America and Western Europe since the end
of the Second World War. Much of both Canadian primary in-
dustry and manufacturing industry is running at low capacity
levels. As a consequence investment in new production capa-
city is at a low level. However, this could be beneficial to
the electic power industry in the long-run since when new
plant is required the latest technology, much of which could
make greater use of electricity, will be installed. Based on
figures originally produced by the Electrical and Electronic
Manufacturers Association of Canada (EEMAC) the impact on
jobs, GDP and income is far greater, for the same expenditure
on electricity, than on fuel oil or natural gas (Figure 1).

Although under-utilization of industrial capacity is a serious
concern, of even greater concern is the continuing high level
of unemployment, which is visible and the high level of
under-employment, which is largely invisible. Unemployment
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FIGURE 1
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in the engineering profession, virtually unknown a few years
ago, is now approaching the same percentage as the national
average for all those eligible to be in the work force. An
even larger number are not being used, even when in employ-
ment, to the full extent of their capability. The question
of the impact of technological change on employment is dis-
cussed under Issue B.6 below.

(2) - Conservation

Conservation efforts over the past several years have had an
effect on energy demand. Lowered speed limits and thermostat
settings, higher insulation levels, more efficient appliances,
etc. have all played a role in conserving energy. Naturally'
the easiest and most economically attractive conservation
projects are undertaken first and it can be expected that the
law of diminishing returns has started to apply in the con-
servation field. Price, and specifically price relative to
alternate energy forms, is still a key factor in conservation
decisions (See also Issue C.21).

However, there is still considerable potential for substitu-
tion of electricity generated from renewable hydro-electric
or from uranium/thorium nuclear sources. Table 1 shows pre-
sent sectoral use of oil, natural gas and coal as a percentage
of total energy use.

Table 1 - Substitution Opportunities

Sector

Residential and
Government and
Industrial
Transportation

Farm
Commercial

Oil
of

, Gas,
Total

77
65
81
99

Coal as %
Energy

.7

A conservation policy involves more than just reducing usage,
it should also encourage the use of each resource in its high-
est and most useful form. For example, natural gas is most
valuable as a petro-chemical feedstock. However, uranium is
virtually valueless except as a source of energy. Thus con-
servation directly involves encouraging the substitution of
nuclear electricity for the present uses of fossil fuels.

B.2 - Dual-fuel and Hybrid Systems

Ontario Hydro is now actively promoting plenum heating as an
add-on to an existing oil-fired furnace. In this scheme
electric resistance heating provides the normal heating needs
and is supplemented by oil heat in very cold weather. On
average around three-quarters of the annual heating load is
met from electricity thus effecting a significant oil saving.

Table 2 shows that there is considerable scope for electri-
city use in home heating.
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TABLE -2

(PERCENTAGE OF HOMES)

1980

ONTARIO CANADA

1981

ONTARIO CANADA

GAS

OIL

ELEC.

48.5

35.4

14.0

40.1

37.3

19.5

52.5

32.0

13.5

42.1

34.4

20.5
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The potential electric home heating market varies from
province to province and is very large in Ontario but is near-
ing saturation in Quebec.

Development work has been done on a combined gasoline/battery
drive car however, the economics are unlikely to be attractive
because of the first cost of both drive units and the control
system for switching from one drive to the other.

Dual fuel power plant boilers (coal/oil or coal/gas) have been
in relatively common use for many years, usually for reasons
of security of alternative fuel supply. Electricity, as an
energy currency, is a natural from this aspect since it can
be generated from so many different energy sources. Ontario
Hydro's generation mix is a good example with almost equal
amounts of electricity being generated from nuclear, coal and
hydro.

B.4 - Alternative Transportation Fuels

100,000 passenger cars with battery drive and using a 3 1/2
KW charger could add as much as 350 MW load to a utility and
would approach this figure because the diversity factor among
users would be low. This charge rate would be appropriate to
a family "second-car" in use for 8,000-12,000 km/year. Im-
proved battery designs are key to the successful introduction
of the electric vehicle to the mass market. However, when
these are available market penetration will be rapid. Unlike
housing stock there is a rapid turnover of the national car
inventory. Consumer resistance should be relatively low
since electric cars are far from being a new invention, in
fact at the turn of the century more electric cars were manu-
factured in North America than cars driven by internal combus-
tion engines.

As part of the Electric Power Research Institute (EPRI)
Electric Vehicle (EV) program the University of Michigan car-
ried out a study on the potential EV market in the Detroit
Edison service area. They determined that in this small area
alone "approximately 17,000 cars and station wagons and almost
30,000 other light duty vehicles would be amenable to EV sub-
stitution based on a mileage constraint of 60 miles per day".
In the U.S.A. as a whole there are some 10 million pick-ups
or vans of which about half travel less than 10,000 miles a
year. These a.TB light duty vehicles, weighing less than 2,400
kg, and over 85 per cent of them are parked for an hour or
more during the day. The most attractive EV market is commer-
cial fleets where a majority of the fleet vehicles are gara-
ged in central locations over-night. A current example, where
EV use is rapidly growing, is in airline service vehicle
fleets.

The method of pricing the electricity usod for recharging EV's
would be critical. With fixed-rate pricing most of the re-
charging would be done in the early evening and would add
significantly to the peak electrical demand. With time-of-use
pricing the addition to peak demand would be less than one-
tenth what it would be with fixed-rate pricing. Off-peak
battery recharging would improve utility system load factors
and, by making greater use of fixed investments in generation



and transmission facilities, would lower the average cost of
electricity produced.

Another route to the use of electricity in the transportation
sector would be through the hybrid use of liquified natural
gas (LNG) or compressed natural gas (CNG), with the lique-
faction or compression energy supplied by electricity. For
central LNG production approximately 2.3 kWh per gallon equi-
valent (of gasoline) is required, and large CNG compressors
would consume around 0.7 kWh per gasoline gallon equivalent.

One large diesel transport truck travelling 80,000 kilometres
per year, at an average fuel consumption rate of 8 km/gallons
would consume just over 20,000 kWh of electrical energy per
year. This is roughly equivalent to the energy consumption
required to heat an average Ontario house per year.

In order to demonstrate the LNG prospects and avoid the high
costs of building an LNG plant for this purpose it has been
suggested that excess liquid nitrogen capacity in Ontario be
used. Liquid nitrogen boils at a temperature some 30°C lower
than LNG. In this concept the liquid nitrogen would be
trucked to a fleet fuel depot and stored in cryogenic tanks.
A simple heat exchanger could be used to boil the liquid
nitrogen to produce LNG.

There is a tremendous potential market for the displacement
of oil in the transportation sector by electricity. At
present, in Ontario, only 0.1% of transportation energy is
supplied by electricity, mainly from the use by the Toronto
Transit Commission in its subway systems and on trolley and
streetcars.

In the longer term there could be direct use of hyydrogen
fuel in aircraft and other parts of the transportation sector.

B.5 - Rail Electrification

Rail electrification in North America has lagged way behind
that in Western Europe, Japan and the U.S.S.R. Climate and
distance are not the only reasons for this lag since those
reasons equally apply in Russia. North American addiction to
the automobile is a good expression of individual freedom of
choice but paid for at a high price in terms of energy expen-
diture per passenger-mile travelled.

Studies have been carried out on electrifying various sections
of Canada's transcontinental railroad system. Particular at-
tention has been paid to the most densely populated areas and
the large numbers of present rail commuters in the Montreal
and Toronto areas. On the Government of Ontario (GO) system
between Pickering and Oakville ridership projections to the
years in the first quarter of the next century indicate the
restrictions that would be imposed by staying with the present
CN tracks. Current plans envision a 200 km route along the
lakeshore of Lake Ontario but looping round from Mississauga
through the Toronto International Airport and the North York
and Scarborough City Centres. This Advanced Light Rapid
Transit system, operating at 25 kV, would vise new lightweight
trains developed by the Urban Transportation Development Cor-
poration (UTDC).



A further longer-term possibility is the use of fuel cells
for train propulsion using electrolytically generated hydro-
gen. The Institute for Hydrogen Systems is actively seeking
to promote the development of commercial hydrogen techno-
logies. Their penetration target for hydrogen in the year
2000 is 45 PJ, which would equal just over 1 1/2% of Ontario's
expected primary energy demand then. Adding potential hydro-
gen exports would lead to a requirement for an additional
4500 MWe of electrical generating capacity by the year 2000
with the attendant increase in jobs and GDP (see also Issue
C.16 - The Role of Nuclear Generation).

B.6 - Impact of Technological Change

Technological change impacts on the demand for electricity in
two main ways, each one having an opposite effect on demand
to the other. Improvements in process efficiency, where the
existing energy source is electrical, obviously reduced de-
mand. However, this effect is more than offset by substitu-
ting electrical for non-electrical process and by developing
new areas of technology.

The new areas of technology fall into four broad categories:
microelectronics, including the major areas of computers and
communications; the related area of optoelectronics, including
lasers, light-emitting and light-sensitive devices and optical
fibres; biotechnology, including genetic engineering, process-
ing, energy and fjDod production; and materials technology.
Most of these new technologies rely heavily on electrical
energy.

The substitution of electricity as the form of energy input
to a process is especially important in energy intensive in-
dustries: The introduction of plasma arc technology will
create significant additional electric loads. In the Hilton
works of Stelco in Hamilton alone a constant additional load
of 500 MWe could be added. Other possible areas of plasma
technology include special alloy steel production, silica,
abrasives and powder, rockwool insulation, coal pyrolysis
and nitrogen fixation.

In the long term this type of development could open up a
market for small heat reactors (e.g. SLOWPOKE) or- medium
power reactors in the 200 or 300 MWe range.

B.7 - Changing Industrial Structure

A recent study by Informetrica (Ref.l) highlighted the two
principal economic challenges facing Canadians in the years
ahead as reducing unemployment and improving industrial
productivity. The two factors are directly linked, Informe-
trica estimated that there would be 100,000 fewer employed
after ten >ears with each one per cent addition to the
annual change in manufacturing unit labour costs. Major
disruptions to employees of particular industries and in
selected occupations will occur. Job retraining programs
will be essential. On the brighter side it is unlikely that
any single social group will be exposed to as much risk from
technology as farm families were through most of the twent-
ieth century. We have coped with change before and society
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has emerged richer on the whole. Out of that additional weal-
th created by an energy-intensive use society has come the
widespread health, education and welfare programs that
benefit so many of our citizens at all age levels. The
hazards of technology and the risks of change have been
small prices to pay for the overall benefits. Where criti-
cism can be levelled it is at the sometimes very uneven match-
ing of who bears the risks compared to who enjoys the bene-
fits, with the greatest risks, in general, being born by
workers in the primary industries - forestry and mining. The
use of uranium instead of coal has brought about a dramatic
reduction in worker deaths and injuries per million energy
units extracted. The increasing use of robots for hazardous
and monotonous jobs will further reduce this loss of life in
many industries.

The effect of industrial structural changes on electricity
demand is hard to judge. Compared to the other changes dis-
cussed in the preceding issues it is difficult to foresee a
significant effect either up or down.

3.2 ELECTRIC POWER GENERATION

C.16 - The Role of Nuclear Generation

Canada has to-day the CANDU option with its proven record of
safety, reliability and economy.

The prime advantages of the CANDU nuclear system is its fuel
cycle. The use of natural uranium as fuel gives low fuel
cost and this aspect, together with on-load refuelling, gives
assurance of high lifetime capacity factors. The flexibility
of the uranium/thorium advanced fuel cycles gives assurance
of non-obsolescence or the need to develop fast breeder
reactors. The cverall proven reliability of the system and
the capability to replace the pressure tubes in the core of
the reactors also give confidence in a long economic life.
The pressure tube failure at Pickering in August 1983 and the
orderly reactor shut-down that followed, conclusively demons-
trated the basic strength of the CANDU concept.

Canada's uranium industry provides the fuel for both the
domestic CANDU reactors and by way of export, for a large
number of reactors overseas. In 1982 seven companies shipped
8,189 tonnes of uranium valued at $815 million. During the
year the Madawaska and Beaver lodge mines ceased production
and operations were phased out at Agnew Lake. This resulted
in a loss of 1,200 jobs in the uranium mining industry.

Uranium exploration has been decreasing during the past few
years. In 1982, exploration expenditures were $71 million
which were down from the Si 28 million spent in 1980.

At the end of 1982 the total of all categories of Canadian
uranium reserves was 573,000 tonnes of uranium. Of this
amount 52% of the reserves are located in Ontario and 42% in
the province of Saskatchewan -
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To provide an illustration of uranium availability in the
short term, two projections of Canadian production capability
to 1995 are shown in Table 3 (ll). The low scenario can be
characterized as an illustration of firm production capabi-
lity. The high scenario provides an illustration of an addi-
tional level of production capability that could be developed
assuming the availability of markets.

TABLE 3

Estimated Annual Uranium Production Capability
From Known Canadian Deposits

as of June 1983

YEAR TONNES U
contained in concentrates

Low Scenario High Scenario

1982 8,075 (actual) 8,075
1983 7,500 7,500
1984 10,500 11,000
1985 11,500 12,000
1986 12,000 12,500
1987 12,200 13,000
1988 12,200 13,000
1989 12,100 13,000
1990 12,100 13,500
1991 12,000 14,700
1992 11,700 14,900
1993 11,500 15,400
1994 11,000 15,000
1995 9,900 14,200

Uranium which is available for new exports can be determined
by subtracting from recoverable reserves the outstanding dome-
stic and export commitments as well as the uncommitted domes-
tic requirements. At the end of 1982 this amounted to
91,000 tonnes of uranium or approximately 40% of Canada's
recoverable reserves. Security of domestic and export supply
is further enhanced by resources which are associated with
deposits which have been discovered for which no development
decision has been taken. There is significant potential
for finding additional uranium in Canada in areas closely
associated with known deposits and beyond these areas there
are a number of other regions that are favourable for the
discovery of uranium resources. There seems little likehood
therefore, that either short or long-term domestic and export
security of supply will be threatened by depletion of
Canada's uranium resource base (11).
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The impact on employment and on the economy as a whole of
building nuclear plants is significant. A recent study by
Informetrica on "Some Macroeconomic Implications of an In-
crease in Investment in Nuclear Generating Stations and on In-
crease of Exports of Electric Power" concluded that the em-
ployment impact from investment in a 2 x 600 MWe CANDU sta-
tion and associated electricity exports would be 216,000 man
years of employment including over 8000 permanent jobs. In a
relatively small population province like New Brunswick even
the construction of a single 600 MWe unit would decrease unem-
ployment in the province by 10-15 per cent in the late 1980's
and increase the provincial GDP annually by more than 4%.

However, if the benefits from the nuclear industry are to be
available in later years the industry must be kept viable
through downturns in the economy. Table 4 shows the changes
in the employment picture between 1980 and 1982.

Table 4

Numbers Employed in the Canadian Nuclear Industry

1980 and 1982

Uranium

Utilities 2

Manufacturing

AECL 2

Consultants

Regulatory

Other 3

Total T8.600 33,900

1. Includes exploration, mining, milling, refining and fuel
fabrication.

2. Includes heavy water production

3. Includes other R & D and miscellaneous
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8,100

16,200

5,400

7,500

1,000

200

200

1982

6,600

15,500

4,100

7,200

100

200

200



The steepest decline has been in the staff numbers of the
private sector engineering consultants. Much of their work
was in the relatively conventional part of the plant and in
the civil portion of the nuclear steam plant. Unfortunately
this downturn coincides with a general decline in design and
construction activity of all types of power generation plant,
including hydro-electric and fossil-fired plant. Although
design and project management teams can be rebuilt this will
be done at some loss in initial productivity and hence in
added costs.

C.19 - Effect of Tighter Air Quality Emission Standards

The emissions from nuclear power plants are tightly controlled
and are well within regulatory limits. Over the past 5-10
years much effort has been devoted to reducing the SO /NO
emissions from fossil-fired power plants. In a recent report,
prepared for the Canadian Electrical Association, Montreal
Engineering Company Limited assessed over sixty coal benefi-
ciation, combustion modification and flue gas treatment tech-
nologies . All of the coal beneficiation and flue gas treat-
ment processes, either in use or under active commercial de-
velopment, involve a great deal of additional equipment and
cost. Only successful combustion modification appears to
offer the prospect of relatively inexpensive reduction in NO
levels. The use of nuclear generation is still the most en-x

vironmentally certain way of achieving clean air from thermal
power plants,

3.3 - ISSUES RELATING TO OTHER ENERGY FORMS

C.21 - Expected Contribution of Alternate/Renewable Energy

In the late 1970's great claims were made for the energy
savings to be achieved from conservation and the energy to be
produced by the year 2000 from a host of alternate and renew-
able energy forms.

During the past five years a large number of studies have been
carried out and much development work performed on solar,
wind, biomass, geothermal, energy from waste, ocean thermal
energy conversion (OTEC), coal gasification and liquefaction,
coal/liquid mixtures, bioenergy, methanol, etc. Very few of
these studies have led to significant demonstration projects.
In certain particularly windy areas some wind farm projects
are in hand - in the Altamont Pass in California for example.
The central solar power tower concept is being demonstrated
at Barstow, California. The capital cost of this 10 MWe plant
was US $135,000,000. In both Canada and the U.S.A. most of
the large scale synfuel, oil shale and coal gasification/-
liquefaction projects planned have been either deferred,
scaled down or abandoned.
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In general, the great majority of these alternatives are not
yet economically attractive compared to conventional hydro-
electric, nuclear and fossil-electric generation. Great
claims were made by some of the more over enthusiastic pro-
ponents of conservation and renewable energy of the job crea-
tion possibilities of their projects. Unfortunately no jobs
were created by lowering a thermostat setting. In addition
most of these alternatives are not suitable for economic gene-
ration on the large scale necessary to meet industry demands.
The alternate and renewable energy sources will no doubt
find a place in specific areas and applications where they
will be better suited. However, these are likely to be rela-
tively small in scale.

3.4 - SUPPLY DEMAND BALANCES

D.4 - Electricity Exports to U.S.

In general terms electricity exports to the U.S.A. should be
encouraged since they represent an appreciable Canadian value
added to a primary raw material whether that be falling water
or uranium ore. The arguments usually advanced against it
are that it requires generation sites and transmission faci-
lities in Canada and that the industries powered by Canadian
electricity in the U.S.A. would be better located in Canada
providing jobs for Canadians.

The first argument basically applies to all exports, they all
require facility and infrastructure. Without re-hashing all
the old arguments we engage in trade, or exports and imports,
because it is an overall benefit to us. The profits from
electricity exports reduce the cost of electricity to
Canadians and helps make our industry more competitive. The
jobs in Canada argument ignores all the other far more signi-
ficant factors that influence whether a U.S. company builds a
manufacturing plant in the U.S.A. or Canada. Cheaper elect-
ric pov/er is only one relatively minor factor in most cases
and only becomes significant if power costs are a high pro-
portion of unit production costs. Distance from markets,
cost of the raw materials, availability of required labour
and policies on foreign ownership are of greater importance
to a potential manufacturer than somewhat cheaper power.
There is no evidence that withholding electric power encou-
rages investment in Canada.

Although one should not seek to deliberately profit from mis-
fortunes of others, the regulatory and financial problems
facing U.S. utilities, with nuclear plants, are of such magni-
tude as to provide an excellent window of opportunity now for
the export of CANDU generated electricity from dedicated CANDU
units or stations close to the U.S. border. A second unit at
Point Lepreau in New Brunswick is the most immediate example.
Similar arrangements should be considered for other provinces
and the Federal government should aggressively promote the
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concept of building nuclear plants where the output could,
initially at least, be used for export. Alternative owner-
ship options may have to be considered involving different
levels of government and the private sector. However, an
early start on such export power units would be an excellent
way of maintaining a viable nuclear industry in Canada.
Delays in implementing such schemes could be dangerous since
it can be expected that the Americans will eventually put
their house in order and resume an active domestic nuclear
power program.
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