
I N I S-m f - - 1 1 1 3 6

Ontario Hydro
1984 Annual Report

rsrsvs

' •• * "



Contents
Financial Highlights
Message from the Chairman
The Economic Environment
Message from the President
Public Power at Cost:

The Founding Principle
1984 In Review
Preparing for Future Needs
Financial Section
Comparative Statistics

Pac
1
3
4
5

6
9
23
25
48

Ontario Hydro
Head Office, 700 University Avenue,
Toronto M5G 1X6

Cover: The Toronto shoreline, yesterday and today. Fifty years separate the two views of the city from
Toronto Islands. In the mid-1930s, when the city population was 629,000, the electrical demand of the
greater urban area was 230,604 kilowatts. The modern metropolis has a population of about 2.25 million
and requires close to 15 times that amount.



Report of the
Board of Directors of
Ontario Hydro for the Year 1984
To:
The Honourable George L. Ashe,
Minister of Energy

We, the Board of Directors, submit to yen this
report ol the financial position and relevant
Ontario Hydro activities for the year 1984. We
would like to thank, you and the staff of the
Ministry of Energy for the cooperation and
understanding extended during the year.

On behalf of the Board

r

Tom Campbell, Chairman
April, 1985

Financial Highlights
1984 1983

millions of dollars
Revenues 4,212 3,805
Net income 575 472
Total assets 27,301 23,194
Investment in fixed assets 2,624 2,746



The Corporation
Ontario Hydro is a corporation without share
capital created by a special statute of the Prov-
ince of Ontario in 1906. It now operates under
the authority of the Power Corporation Act,
R.S.O. 1980, Chapter 384, as amended, with
broad powers to generate, supply and deliver
electric >"u'ver throughout the province. It is
also 'uchor.zed to produce and sell steam and
hot water JS primary products. The Corpora-
tion's prime objective is to supply the people
of Ontario with electricity at the lowest feasi-
ble cost consistent with high safety and
quality of service standards.

Ontario Hydro's main activity is wholesal-
ing electric power to municipal utilities in
urban areas, who in turn retail it to customers
in their service areas. Ontario Hydro also
serves directly more than 100 large industrial
customers and 779,7'46 rural retail customers
in areas or communities not served
by municipal utilities. In 1984, approximately
3,108,000 customers were served by Ontario
Hydro and the municipal utilities in the
province.

Ontario Hydro operates 80 hydraulic, fossil
and nuclear generating stations and an exten-
sive power grid across Ontario to meet
the province's demands for electric energy.
Interconnections with other systems place the
Corporation in an extensive electrical grid
that covers a large segment of the North Amer-
ican continent.

In addition, Ontario Hydro exercises certain
regulatory functions over municipal utilities
and also exercises the approval and inspection
functions for electrical equipment [in con-
junction with the Canadian Standards Associ-
ation) and electrical wiring installations
throughout the province.

Ontario Hydro is a financially self-sus-
taining corporation. The Province of Ontario
guarantees bonds and notes issued to the pub-
lic by the Corporation.

Ontario Hydro's head office is located at
700 University Avenue, Toronto, Ontario. For
administrative and operational purposes, six
regional and 51 area offices are maintained
throughout the province.

The business and affairs of Ontario Hydro
are directed and controlled by a board of direc-
tors consisting of a chairman, a president, a
vice-chairman, and not more than 10 other
directors. All of the members of the board are
appointed by the Lieutenant Governor in
Council of the province except the president
who is a full-time employee of the Corpora-
tion appointed by the Board.

To assist the Board in directing the Corpora-
tion's affairs, there are five Committees of the
Board - Finance, Audit, Management Re-
sources, Social Responsibility, and Technical
Advisory. These committees review and make
recommendations to the Board on matters
within their terms of reference.



Message from
Tom Campbell, Chairman
Today, Ontario enjoys one of the most cost-
effective electrical systems in the world. As
the producer of most of the Province's elec-
tricity, Ontario Hydro recognizes that its
major responsibility lies in keeping electricity
rates competitive.

Hydro's corporate goal of no real increase in
the price of electricity for the decade of the
1980s guarantees electricity's place in the pro-
vincial economy as a competitive, reliable,
efficient energy source.

Behind Hydro's founding mandate of
"power at cost" was a recognition that devel-
opment of a domestic energy source was
fundamental to the province's future. Then,
as now, Ontario could not afford to rely on
foreign fuel markets.

If prudence and foresight demanded energy
independence, independence, in turn,
demanded financial commitment: secure
investment of capital in return for a long-term
supply of low-cost power.

That sound management strategy led to the
construction in 1917 of one of Hydro's great-
est success stories - Niagara Falls' Sir Adam
Beck I generating station. That same strategy
is at work today in the building of the Pick-
ering, Bruce, and Darlington nuclear stations.

These new facilities, when complete, will
save the Ontario economy $1 billion per year.
That's how much more it would cost if we
were to generate the power they will produce
with coal-fired plants instead.

Providing Ontario with energy self-
sufficiency is no mean achievement. Ontario
is a highly industrialized province, with a cold
climate and virtually no indigenous sources of
oil, natural gas, or coal. If Ontario is to con-
tinue to grow, to remain industrially competi-
tive, and to provide jobs for our people, Hydro
must ensure an ample and reliable supply of
power for the future.

To that end, we are currently reviewing all
demand and supply options - traditional
sources such as nuclear and coal-fired sta-
tions, as well as small hydraulic plants, co-
generation, conservation, purchased power,
and a wide variety of alternative technologies.

Meeting the challenges of the future in-
volves making the best possible use of our
resources. That includes putting to use the

skills and dedication of Hydro employees -
who are responsible for Hydro's reputation for
technological excellence, leadership, and
high-quality customer service.

At this time, I would like to extend a special
thanks to Hydro President Milan Nastich,
who served as Chairman for a great part of
1984. Under his guidance the Corporation
successfully passed through a time of consid-
erable challenge. In his current position Milan
Nastich remains of great personal help to me.

I would also like to extend thanks to the
Board of Directors, in particular William
Stewart and Arthur Bowker, who retired from
the Board in the spring of 1985. Their wise
counsel, and that of all Board members, is
much appreciated.

Hydro is also fortunate to have the support
and cooperation of the municipal electrical
utilities. Since the beginning of the Hydro
system, the municipal utilities have been a
key factor in ensuring that our service remains
in the best interest of customers. The utilities
have been ably represented by their two asso-
ciations, the Ontario Municipal Electric Asso-
ciation and the Association of Municipal
Electrical Utilities.



The Economic F.vironment
As the provincial utility serving Canada's
most heavily industiialized province, Ontario
Hydro has had to respond to the major turn-
around in economic activity that took place
over the past two years.

Ontario continued its strong recovery from
the deep recession of 1981-82, and over the
past two years recorded the second highest
economic growth (next to Nova Scotia) among
Canadian provinces. The major contributor to
Ontario's recovery was a strong automotive
sector. Capital-goods-producing industries
such as machinery production also posted a
significant recovery during the year and are
expected to benefit from the steady improve-
ment in capital spending now forecast.

Electricity Demand and Economic Growth in Ontario
(Index 1954 = 100)
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decade. While this was a welcome develop-
ment for Ontario consumers, some of this
decline must be attributed to high unemploy-
ment, which has caused a slowdown in the
rate of wage increases. By the end of the year, a
decline in the growth of demand for consumer
goods was evident.

In general, the Canadian economy has made
a significant recovery, expanding by almost
4 per cent beyond its pre-recession peak of
1981. Much of this growth is recovery from
previous lows. But utilities must recognize
that the economy still has room to grow.

Manufacturing plant utilization rates are
still well below capacity (except in the pulp
and paper and automotive sectors), and con-
tinuing high levels of unemployment across
Canada indicate underutilization of the work

Hydro Prices vs. Inflation
(Index 1954 = 100)
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The province continued to play a leading
role in Canada's international trade. Ontario's
exports to the United States in 1984 increased
significantly from 1983 to over $50 billion.
The automotive sector was largely responsible
for this increase, but considerable gains were
also recorded in capital goods and other mar-
kets. The United States continues to be
Ontario's largest export market, and Ontario
continues to be Canada's leading supplier of
goods and services to the U.S., accounting for
more than half of Canada's total exports to
that country.

Accompanying the increase in economic
activity was a decrease in inflation. As it did
nationally, inflation in Ontario dropped in
1984. Ontario's inflation rate of 4.8 per cent
was the lowest it has been in more than a

• Consumer Price Index
• Hydro Rates

force. The demand for electricity has picked
up rapidly over the past two years and, with
the potential for further economic growth,
economic indicators point to a continued in-
crease in the demand for electrical energy.



Message from
Milan Nastich, President
The quality of life in the Province of Ontario
depends to a significant extent on a supply of
electric energy which is both reliable and
economic.

During 1984, the staff of Ontario Hydro
worked hard to assure the people of Ontario of
just such a supply - first, by continuing to
build the new facilities needed to ensure that
electricity remains economic and reliable, and
second, by increasing our emphasis on the
qualities of responsiveness, flexibility, and ef-
ficiency needed to satisfy our customers.

Hydro has gone through a significant transi-
tion in recent years. The economic pressures
of the last decade - OPEC, declining energy
demand, high interest and inflation rates -
could only be overcome by changing the way
we do business.

To help us change our way of doing busi-
ness, a new corporate strategy was imple-
mented in 1982 and a new Mission Statement
published in 1984. With these guides, Hydro
has been able to reposition itself in the energy
market and work toward achieving the needed
responsiveness, flexibility and reasonable
pricing of electricity.

Both the Province and Ontario Hydro went
through difficult times in 1982, and decisive
actions taken during that year laid the ground-
work for better times in 1983 and 1984.

For the future, we have shown the skill and
resilience needed to continue the successes of
1984. As in the past, we remain committed to
assuring the people of Ontario of reliable and
economic electricity.

I'd like to add a word of thanks to the 23,000
people across the Province who work at
Hydro. The Corporation's success is wholly
due to their contribution and dedication. They
offer service Ontario can count on.



PUBLIC POWER AT COST: THE FOUNDING PRINCIPLE!

Ontario Hydro was established as The Hydro-
Electric Power Commission of Ontario in
1906. Its creation by the provincial govern-
ment was a direct response to widespread
public demands for a reliable electricity sup-
ply to be made available at cost wherever and
whenever needed.

The action by the legislature followed a
decade of campaigning by an alliance of a
dozen Ontario cities and towns, supported by
boards of trade, manufacturers' associations,
and the votes of local ratepayers. They de-
manded solutions to two problems that lim-
ited the province's ability to grow and prosper
- an increasingly serious drain on the econ-
omy caused by the need to import millions ol
tons of Pennsylvania coal to generate electric-
ity,- and the high pricing policies and
fragmented, inadequate services of the private
power companies of the day.

The fires of enthusiasm for a cooperative
public power system and municipal control of
distribution had been lighted in places like
Toronto, Berlin (Kitchener), Preston, Hespe-
ler, Gait, and Guelph. The flames were fanned

across the province by Adam Beck, a cigar box
manufacturer and forme i' mayor of London,
who became Hydro's first chairman.

Two technological breakthroughs of the late
19th century - development of water power
generators and high-voltage long-disiancc
transmission lines - had brought within reach
the dream of unlocking the energy of Niagara
Falls and other waterways. Moving water, one
of Ontario's most abundant and readily availa-
ble natural resources, could provide power for
all at a fraction of the cost of imported coal -
but not without capital borrowing on a scale
that required the financial strength of the
province as a whole.

From these beginnings evolved a unique
system - a centralized utility responsible for
electrical generation and transmission, bal-
anced by a decentralized delivery network of
independently elected or appointed municipal
hydro-electric commissions.

Beginning with 14 municipal partners,
Ontario Hydro built its first transmission
lines from Niagara Falls, delivering power

Hydro extended and consolidated the benefits of inexpensive hydro-electric power during the first two
decades of the century. The demand by consumers for electrically powered appliances and labour-saving
devices helped establish new manufacturing and service industries across the province.



from private generating stations to Kitchener
and London by 1910, and to Toronto by 1911.
Today, though Ontario Hydro has 316 munici-
pal partners, the form of the partnership re-
mains the same. The municipal utilities still
buy bulk power from Hydro at cost and retail
it to approximately two and a half million
customers through their distribution assets of
$2.5 billion.

The original objectives of Ontario Hydro -
energy self-sufficiency and the competitive
advantages of reliable energy supplied at cost -
have also remained constant. This mandate
has been a major advantage in the industrial
and economic development of Ontario. It re-
quired the relatively rapid evolution of today's
Ontario Hydro: a corporation supplying reli-
able, low-cost electrical energy from three fuel
sources - falling water, coal, and uranium.

"You say our work is done," said Adam
Beck on completion of the first transmission
lines from Niagara Falls in 1911. "I say that it
has only begun. We must deliver power to
such an extent that the poorest working man
will have light in his home."

Two years later, when Hydro's first generat-
ing plant was placed in service on the Severn
River, Beck explained the developing rural
policy of Ontario Hydro in a few words: "We
want the loneliness of the farm removed and
its burdens shaken off."

By 1917, the demand of war industries for
increasing amounts of electricity had resulted
in province-wide power shortages. Again,
Ontario found it necessary to turn to coal
imports to close the gap.

The situation precipitated a change of last-
ing significance in Hydro's original mandate.
The utility was empowered to issue its own
bonds under provincial guarantee. This
amendment gave Hydro access to the borrow-
ing power of the province as a whole. It pro-
vided the means as well as the authority to
direct and develop one of the world's largest
and most successful public utilities. At the
same time, the provincial government ap-
proved Hydro's proposal to build the largest
hydro-electric generating station in the world.

The Sir Adam Beck I generating station,
downstream from Niagara Falls at Queenston
Heights, was a landmark achievement in
financial planning as well as engineering.

Construction costs were very high for the
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period - more than $80 million - but the
benefits have continued to the present day.
Last year, the station produced power at well
under one cent a kilowatt-hour.

The project was almost completely debt-
financed, establishing a principle that remains
fundamental to Hydro policy today. It is the
principle that debt incurred for a major
generating station should be repaid largely by
the beneficiaries of the power it produces, that
is, out of future revenues from sales of electri-
cal energy.

The Beck station was the forerunner of such
megaprojects as the St. Lawrence Seaway and
Power Development of the 1950s and today's
nuclear generating program - which involved
financial backing by the province.



The Sir Adam Beck I generating station
demonstrated conclusively that power can be
produced and delivered at very low iong-term
unit costs through debt-financed, capital-
intensive projects beyond the borrowing
power of individual regional utilities.

Such an approach has worked in the prov-
ince's best economic interests. The amount of
time an Ontario resident must work to pay for
his or her electricity has been falling steadily
for 60 years. The rise in electricity prices in
Ontario has been significantly slower than the
rise in prices of almost all other goods and
services. Today, Hy Iro's debt represents about
40 per cent of the province's total indebted-
ness. This is about the same as it was in the
1920s, and somewhat lower than in the 1950s
and 1960s.

The development of Ontario's water re-
sources continued until the demand for power
outstripped the number of available sites.
With completion of the St. Lawrence power
project in the 1950s, most of the economic
hydro-electric sites had been developed.
Hydro had begun to build coal-fired generating
stations. History was repeating itself. The
province was once more being forced to rely
on coal imports over which it could exercise
little or no control.

This reliance continued to grow until devel-
opment of the CANDU reactor in the 1960s

Power from Sir Adam Beck I hydro-electric station
began flowing into the system iron: the Niagara
River on December 29. 1921 During construction.
the world s largest hydraulicgenerrtmg station was
criticized as unnecessary and uneconomic Today.
it produces power at six-tenths of a cent per kilo-
watt hour.

demonstrated that electricity could again
be produced from a virtually inexhaustible
Ontario resource: uranium.

Ontario decided to develop nuclear energy
for essentially the same reasons that prompted
creation of Ontario Hydro in the first place:
economics and self-sufficiency. Again, the
choice was capital-intensive generating sta-
tions, financed largely through debt, with re-
payment assigned to future customers and
spread over the life of the stations. This strat-
egy assures Ontario electricity users of a con-
tinuing supply of low-cost energy.

The beh-and-pulley technology may have been primitive by today's standards, but electricity helpec
release the farm worker from the drudgery of repetitive hand labour and long hours.



1984 IN REVIEW

Energy Production
As has been the case throughout the century,
the province's increased economic activity
stimulated an increased demand for electrical
energy by Ontario industries, businesses, and
residents.

Ontario Hydro responded by supplying
122.9 billion kilowatt-hours of electricity in
1984 to meet provincial and export demands.
Total primary energy demand was 112.3 bil-
lion kilowatt-hours, an increase of 5.9 per
cent over 1983, despite an extremely mild
December, one that was four degrees Celsius
warmer on average than the previous year's.
Most of the growth in demand was due to
increased industrial activity. The year's peak
demand of 18.9 million kilowatts occurred on
January 12, surpassing the previous year's
peak of 18.8 million kilowatts.

Ontario Hydro has the most diversified
generating system of any utility in Canada.
Over the years, the Corporation has planned
its system by developing the kind of generat-
ing stations that give the best combination of
economic performance, use of provincial
energy sources, and flexibility.

Today, Hydro relies almost equally on
hydro-electric, nuclear, and fossil-fuelled
sources. The relative contribution of nuclear
energy will increase in future years as new
stations |mostly nuclear) come into service.

This change in generation mix will be
gradual, but it is already reflected in 1984
production figures. In 1984, nuclear generat-
ing stations produced 40.4 billion kilowatt-
hours. This represents 32.8 per cent of the
total energy supplied in the year (compared
with 32.5 per cent in 1983).

The additional output of two new nuclear
units contributed to this increase, more than
offsetting the loss of production caused by
Pickering units 1 and 2 being out of service all
year for retubing. The new units were Pick-
ering unit 6, dtclared in service in February,
and Bruce unit 6, which went into service in
mid-September.

In May, Atomic Energy of Canada Limited
(AECL) removed from service its Douglas
Point nuclear station. This plant had served as
the prototype for Hydro's larger Pickering and
Bruce stations. Since 1967, Hydro had oper-
ated Douglas Point and purchased the power it
produced, but separate reviews by AECL and

Energy Made Available
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Ontario Hydro concluded that it was no longer
economic to operate the station.

The impressive performance of Ontario
Hydro's CANDU-design nuclear stations con-
tinued to justify the heavy investment made
in them. Due to their very low fuelling costs
and high degree of reliability, these nuclear
plants produced reliable electrical energy at an
average cost of 2.2 cents per kilowatt-hour
during the past year.

The Bruce A generating station had an
exceptional year, with all four 750-megawatt
reactors operating at over 90 per cent of then-
potential capacity. Bruce A achieved a capac-
ity factor of 93.8 per cent, a record unmatched
by any other multi-unit station in the world.
The four operating units at the Pickering A
and B stations also had a good performance
record for the year, finishing at between 78
and 87 per cent of their potential.

On a lifetime basis, five of Hydro's CANDU
units rank in the top ten in world-wide per-
formance comparisons. In 1984, even with
two units at Pickering being out of operation,
Hydro's CANDU plants finished with an
impressive capacity factor of 76 per cent. This
is considerably higher than other types of
nuclear plant design.

From early in the century, the Corporation's
hydraulic generating stations have been the
basis for the province's low-cost electricity.
Over the last decade, nuclear power has been
taking on more of that role. Both nuclear and
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The province's major hydro-electric sites
have already been developed, but hydraulic
generation continues to supply almost one-
third (30.3 per cent) of Hydro's production -
37.3 billion kilowatt-hours in 1984. The aver-
age cost of hydraulic power in 1984 was
0.7 cents per kilowatt-hour, a figure that
reflects very low operating costs and low
depreciation on older plants.

The third type of generation that Ontario
Hydro relies on is fossil-fuelled plants. The
coal-fired generating stations in Hydro's sys-
tem are more expensive to operate than hy-
draulic or nuclear plants. In 1984, they
produced electricity at an average cost of
3.4 cents per kilowatt-hour.

In spite of their higher operating costs,
fossil-fuelled stations make a valuable contri-
bution during periods of the day or of the year
when demand for power is high. Unlike
nuclear and larger hydraulic stations, which
are designed to run continuously, coal-fired
stations can be quickly started up and shut
down. They thus give flexibility to adjust to
fluctuations in demand due to weather
changes or other unusual load conditions.

Fossil-fired generation was down in its pro-
portion of total energy produced. These sta-
tions contributed 37.0 billion kilowatt-hours
of electricity in 1984. Although this was an
increase over the 35.8 billion produced in
1983, it represented 30.2 per cent of total
production compared with 30.4 per cent the
previous year.

Each type of generation makes its own type
of contribution to meeting the province's en-
ergy needs. But not all units in the system
continue to be equally valuable. Keeping the
system efficient and responsive means recog-
nizing not only the economics of each station,
but also environmental impact, the use of
indigenous resources, and overall system
needs. Thus over the last couple of years some
of the older and less efficient coal-fired units
have been retired from service.

Following completion at the beginning oi
the year of a power export contract with Gen-
eral Public Utilities, the remaining two units

10



Computers and a high-speed electronic information network make it possible today to balance power
generation and transmission throughout the system from a single location - the Richview Control Centre.
Computers and electronics have greatly reduced the need for round-the-clock monitoring by operators at
individual stations (inset).

of the older J. Clark Keith station were sched-
uled to be taken out of service. This was de-
layed until March to ensure that the needs of
Ontario customers were met during the win-
ter period of high demand.

Another one of Hydro's coal-fired units,
Thunder Bay unit 1, was taken out of service

during the year. Similar plans for two addi-
tional units at the Lakeview generating sta-
tion near Toronto were deferred. All eight
Lakeview units were kept in service following
the decision to retube two units at Pickering.
This retubing will require units 1 and 2 to
remain out of service until 1986 and 1987
respectively.
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Hydro's Contribution to
the Ontario Economy
Through the years, the growth of Ontario
Hydro has paralleled that of the province. Not
only has Hydro supplied the low-cost energy
needed by industries to compete and expand,
it has also provided each year many thousands
of construction jobs for Ontario tradesmen
and millions of dollars worth of business to
Ontario contractors and manufacturers.

Hydro's direct construction spending over
the past three and a half decades has contrib-
uted an annual average of $1.3 billion (in 1984
dollars] to the provincial economy. This repre-
sents 1.2 per cent of the average annual gross
provincial product.

In 1984, Ontario Hydro took delivery of
about $910 million worth of goods and ser-
vices, and awarded another $816 million in
new contracts. Roughly 85 per cent of these
new orders were placed with Canadian com-
panies. The majority of these companies are
located in Ontario.

Even these figures barely suggest the huge
and beneficial economic impact on communi-
ties located near Hydro's construction sites.
In Atikokan, for instance, construction of the

Economic Impact of
Ontario Hydro's
Construction Program*

Average Annual
Man-Years of Employment
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'This includes direct and indirect employment generated in Ontario by
Hydro's construction program.

new coal-fired plant has created over 2,500
man-years of employment. The spin-off bene-
fits from Hydro and worker spending have
undoubtedly helped the town of Atikokan re-
cover and plan for the future after its largest
employer, an iron mine, shut down in the
mid-1970s.

Construction
At the end of 1984, Ontario Hydro had nine
nuclear units and one coal-fired station under
construction. The nuclear units include two
at the Pickering and four at the Darlington
generating stations, all relatively close to
Toronto on the shore of Lake Ontario, and
three units at Bruce on the shore of Lake
Huron. The coal-fired station under construc-
tion is at Atikokan in the northwest part of the
province.

These new units were all planned during the
1970s. Along with units already in operation,
they will enable the province to meet the
electrical energy needs of a growing economy
into the late 1990s.

Bruce unit 5 was granted a licence to operate
at full power in mid-December, only five
weeks after it first produced power, and is
scheduled to begin full service in April 1985.
Pickering unit 7 began producing in Novem-
ber, and began full service on January 1, 1985.

Pickering unit 6 began service in February
1984, and Bruce 6 in September. Both units
have performed extremely well since their in-
service dates, which indicates a high level of
quality in commissioning procedures.

These in-service dates were achieved de-
spite a five-month strike by the International
Brotherhood of Electrical Workers. The strike,
which was settled in September, had little
effect on the units under construction at Pick-
ering and Bruce, which remain either on or
ahead of schedule.

The new Darlington units were affected,
however. There was a late start on the me-
chanical and electrical programs, and a delay
in the calandria installation on unit 2. These
delays are not expected to affect previously
established in-service dates.

The station most affected by the electri-
cians' strike was the new Atikokan coal-fired
plant. This 200-megawatt station is now
scheduled to go into service in July instead of
January 1985.

12



Ontario Hydro pioneered work on the quality control and scientific mixing of concrete for hydro-electric
dams, such as the Cameron Falls plant on the Nipigon River in 1921 (inset). This long tradition of
excellence in building materials continues at the Darlington nuclear generating station. Hydro used slip
forms and continuous concrete pouring to erect the outer shell of the vacuum building.

13



Pickering Retubing
Beyond a doubt, one of the highlights of 1984
has been the progress made on the retubing of
Pickering units 1 and 2.

In the summer of 1983, a pressure tube
ruptured in unit 2 at Pickering, and it was
clear that this tube would have to be replaced.
The replacement of small numbers of tubes
had been carried out before, and would not
have posed an unusual technical challenge.

However, testing of the failed tube in unit 2
at Pickering showed deterioration in the metal
(Zircaloy-2) of which it was made. This sug-
gested that some of the other tubes made of
the same material might also fail. Instead of

replacing the tube and returning the reactor to
service, Hydro decided to carry out a large-
scale pressure tube replacement for units 1
and 2 at Pickering, the two oldest commercial
nuclear units in Hydro's system, and the only
two that use tubes made of Zircaloy-2.

When pressure tubes are replaced in a reac-
tor that has been in operation, one of the first
problems is to reduce the level of radioactiv-
ity. Working in conjunction with Atomic En-
ergy of Canada Limited, Hydro staff developed
a decontamination process that reduced radia-
tion at the reactor face by 85 per cent. This
process is so successful that it is being mar-

This tube extraction machine is one of the new tools and techniques developed for retubing work at the
Pickering nuclear generating station. Rehabilitation work is more complex in the nuclear era, but the
tradition of extending the service life of generating stations goes back to the rigorous inspection procedures
and rehabilitation work at hydro-electric stations in the 1920s (inset).
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keted under hcencc by an Ontario firm to
other utilities in North America and abroad.

Before work was begun on replacing tubes,
Hydro staff were trained on a full-scale mock-
up reactor. By completely familiarizing staff
with the procedures to be used, this training
reduced the amount of time workers would
have to spend on the real reactor.

Investigation of the tube failure revealed
that special springs holding the tubes apart
had moved, and would have to be realigned.
To do this, an electromagnetic means of repo-
sitioning the springs in new units coming on
stream was developed and proved to be a suc-
cess. Development continues on a method
for repositioning springs in units already in
operation.

The retubing of Pickering units 1 and 2 has
progressed smoothly and ahead of schedule. It
has also contributed to the understanding of
the effects of radiation on metals, and to the
technical ability to decontaminate materials
and reduce radiation in reactor repair and
modification work. The complete success of
the project to date has been due to the creativ-
ity, persistence, and sound project manage-
ment of Hydro's staff.

Protecting the Environment
The creation of Ontario Hydro and the evolu-
tion of its electricity system over the years
were based on the principles of improved
energy independence for the province, and
stable and reasonable electricity rates. Those
factors have contributed substantially to the
economic development of Ontario.

But Ontario Hydro recognizes that eco-
nomic development must be consistent with
protection of the natural and social environ-
ment of the province.

One environmental problem is acid rain.
Ontario Hydro realizes that because it is part
of the problem, it must be part of the solution.
The burning of coal emits sulphur dioxide and
nitrogen oxide gases into the air. These "acid
gases" contribute to the formation of acid
rain. While Ontario Hydro's contribution to
the acid rain falling on sensitive regions of
Ontario is small, Hydro recognizes that it
must take steps to lower emissions.

Acid Gas Emissions
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* The forecast line shows the decreasing maximum allowable limns lor Hydro's acid
gas emissions. Actual emissions must be lower than The line, and in some years
may be considerably lower.

In 1981, Hydro announced that it would
reduce emissions of acid gas to 450,000 tonnes
beginning in 1986, and to 300,000 tonnes in
1990. This represented reductions of close to
50 per cent from anticipated levels.

In 1984, the Corporation went further in its
reduction program, and set itself targets of
500,000 tonnes in 1985, and 375,000 tonnes in
1988 and 1989.

Ontario Hydro also announced a pilot pro-
ject to test a new "scrubber" technology that
will reduce acid gas emissions. The $2.4 mil-
lion test project calls for the installation of a
dry limestone injection system on one of the
300-megawatt units at the Lakeview coal-
fired station in Mississauga. This technology
involves injecting dry pulverized limestone
directly into the boiler of the unit.

The new scrubber has the potential to re-
duce sulphur dioxide emissions by 40 to 50 per
cent, and nitrogen oxide emissions by 20 to 30
per cent. Should the project prove successful,
the technology could be fitted to larger units
as necessary.

In the meantime, Hydro will continue to
employ a number of methods to enable it to
meet its emission targets: Hydro will use
washed and low-sulphur coal, modify addi-
tional burners on coal-fired units to produce
less nitrogen oxide (two units have already

15



been converted at the Nanticoke station), pur-
chase hydro-electric power from neighbouring
utilities, and rely on the output of the growing
number of nuclear units.

Hydro's environmental efforts are not
restricted to improving air quality. The past
year saw the testing of a new process to re-
move low levels of PCBs Ipolychlorinated
biphenyls, an environmental pollutant) from
transformer insulating oil. This process,
developed jointly by Ontario Hydro and B.C.
Hydro, safely turns low-level PCBs into
common salt and other harmless by-products.
Pending government approval, plans call for a
specially designed mobile decontamination
unit to treat the PCB-contaminated oil that is
now stored at Hydro sites across the province.

To maintain low radioactivity in the work
place, Ontario Hydro is building a tritium
extraction facility at the Darlington nuclear
station. This facility will remove tritium, a
low-level radioactive waste product of the
CANDU reactor fission process.

PCBs (polychlorinated biphenyls) in transformer
insulating oil are converted to common salt and
other harmless by-products by a mobile decontami-
nation unit. The unit was developed and field
tested as a pilot project during 1984.

Health and Safety
A primary concern in the area of health and
safety has been to reduce on-the-job fatalities.
For the first time, the corporate fatality rate
dipped below six fatalities per hundred
million hours worked (based on a ten-year
average). Although there was one fatality in
1984 (which demonstrates the need for con-
tinued attention), Hydro staff should be proud
of their overall efforts to significantly reduce
the rate over the long term.

Also noteworthy is the reduction in days
lost due to disabling injuries. In the Regions
Branch; this was at an all-time low - remark-
ably, only one-seventh of the average for the
previous five years.

Equally impressive was the record achieved
by the Nuclear Generation Division. It has
completed one hundred million hours worked
(from 1955 to 1984) without a single on-the-
job fatal accident.

Hydro workers have been the subject of a
14-year epidemiological study of mortality
rates. Preliminary results of this study, being
carried out by an independent medical con-
sultant, became available in 1984. They indi-
cate no elevated cause of death for current or
retired nuclear or fossil station workers.
In fact, there were significantly fewer
deaths among the Ontario Hydro groups stud-
ied than among comparable members of the
general population.

Hydro Staff
Over the past three years, Ontario Hydro has
been in transition, adjusting to the slowdown
in the province's economic growth. That tran-
sition has been both a very difficult and a very
successful one.

The major corporate objective has been a
reliable supply of electricity at reasonable
cost. But developments early in the decade
made that difficult. The economic slowdown,
along with the more efficient use of energy,
meant much slower growth in electricity
demand. At the same time new stations,
which had been planned a decade earlier dur-
ing times of rapid growth, were being brought
into service, and the charges for these plants
had to be absorbed into the rate base.

The challenges Hydro faced were twofold:
first, to reduce and redeploy staff in response
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Hydro's trainers are helping to keep Hydro staff
ready to meet changing energy needs through a
variety of carefully designed training courses.

to reduced needs for the design and construc-
tion of new stations, and second, to reduce
and control operation, maintenance, and ad-
ministration costs.

The Corporation's success in meeting these
challenges was in no small measure due to the
attitude and actions of Hydro's staff, who rec-
ognized the need for electricity to remain
price competitive in energy markets, and for
tight budgetary control in order to keep rate
increases down.

Now that economic recovery is under way,
it is clear that the contributions staff made
during the period of restraint have paid off
handsomely. Their continuing efforts will en-
sure that Hydro is well positioned, and elec-
tricity well priced, to meet the growing energy
demands of an expanding economy.

End-of-year statistics already show that re-
duced inflation, higher nuclear output, and
cuts in operation, maintenance and adminis-
tration costs are pointing the way to smaller
electricity price increases.

During 1984, the trend toward reduced staff
levels continued. Despite new generating
units being added to the system, there was a
reduction in regular staff from 23,373
to 22,991.

Of the employees whose jobs were phased
out during the year, 86 per cent were rede-
ployed elsewhere in the Corporation. Hydro

has made it a priority to offer retraining and
other assistance to employees who change
jobs, and this has improved the ability of
staff to make the transition into different re-
sponsibilities and positions.

Ontario Hydro also recognizes the special
need to ensure fair and equitable opportunities
for women in the Corporation. That is why
an affirmative action program was instituted
during the year, with the backing of Hydro's
Executive Office.

The goals of the program are to encourage
the promotion of more women into Hydro
management, and to increase the number
of women in traditionally male-dominated
areas. The long-term objective is to increase
the number of women in Ontario Hydro to
better reflect the distribution of women in the
provincial work force.

The Hydro lineman of today carries
more tools and follows more rigor-
ous safety standards than his coun-
terpart in the 1930s, but he's still
extending service or trouble shoot-
ing, day or night in all weathers.
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Transmission
With completion of the generating stations
currently under construction, Ontario Hydro
will have in place plants to produce enough
economic electrical power to meet the prov-
ince's needs to the end of the century. How-
ever, progress has been slower on projects to
build sufficient transmission lines to move
that power to where it is needed throughout
the province.

In southwestern Ontario, additional envi-
ronmental studies were initiated following a
decision by a Divisional Court that the notice
of public bearings, as determined by the
government-appointed Joint Board, was inad-
equate. This decision overturned the approval
of previous transmission studies in the region.

The court decision delayed the project, but
new studies are making headway, and Hydro
is preparing to apply again for government
approval of specific transmission routes. The
new lines will carry additional power out of
the Bruce nuclear station and into a wide area
of southwestern Ontario.

In the eastern portion of the province, the
need for new lines is growing more critical
as the Ottawa area grows. The year ended
with the Joint Board beginning its hearing into
Hydro's plans to construct new bulk power

transmission lines into the Ottawa area. How-
ever, another Divisional Court decision early
in 1985 indicated that Ontario Hydro had not
adequately defined its undertaking in the Plan
Stage of the route selection process, and this
has delayed the progress of the hearings

Growing power demand in northern On-
tario's Algoma area has prompted Hydio to
proceed with plans for a major new transmis-
sion line into that area. The line has already
been granted government approval, and will
run from the Sudbury area to near Thessalon,
connecting Ontario's east and west transmis-
sion systems. Construction is scheduled to
begin in 1985, with the 210-kilometre line to
come into service by December 1987.

Much of the work in transmission over the
next few years will involve the upgrading of
existing facilities and the completion of
smaller transmission projects. Although of
smaller scale than major transmission routes,
these projects are no less necessary for assur-
ing residents and businesses of the reliable
power they have come to expect of their elec-
trical utilities. One project under way is the
long-sought-after upgrading of the Toronto
Cecil transformer station in downtown
Toronto, for which much of the design work
was completed in 1984.

Helicopters have replaced teams of horses (inset) in Hydro's transmission line-stringing operations. Over
the past 30 years, the building of transmission lines has become much less labour-intensive, but selecting
routes has become much more complicated.
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Marketing
Marketing plays a critical rok in Hydro's cor-
porate strategy for the 1980s. By balancing the
needs of customers with the ability of the
Corporation to meet those needs, marketing
can help ensure that resources are used to
maximize benefits to Hydro's customers.

One of the goals the Corporation has set for
itself is to hold the average rate increase for
the decade of the 1980s to no more than the
average rate of inflation. The marketing of

This regional hospital at Aitiwapiskat in northern
Ontario relies on diesel generation to extend the
full range of modern medicine to a thinly populated
area. Hydro consultants helped the hospital reduce
heating costs through improved use of energy.

electricity can help make better use of nev.'
generating capacity, and therefore help keep
down the price of electricity.
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But marketing can secure other benefits as
well. By promoting new and better applica-
tions for electricity, it can help customers use
energy more wisely, and by encouraging the
substitution of electricity for oil, it can sup-
port national off-oil objectives and promote
greater energy security for Ontario.

Hydro's marketing efforts and those of its
municipal utility partners are directed toward
wise energy management. In the residential
sector, programs have been instituted to make
customers aware of a variety of home heating
options like heat pumps, plenum and base-
board heaters, and electric furnaces.

In the commercial sector, Hydro staff pro-
vide energy management assistance to build-
ing managers and consultants, both for
conversion of older buildings and for energy
efficient new construction.

The greatest potential growth in electricity
demand lies in the industrial sector. Develop-
ing technologies such as plasma arc melting
complement more established equipment like

industrial heat pumps in offering customers
greater potential cost savings and product
quality improvements.

Whatever the sector, Ontario Hydro sees
marketing's main objective as customer satis-
faction for the people of Ontario. The electri-
cal utilities of the province recognize that
wise energy management can and will vary
according to customer needs, financial situa-
tion, and geography. Furthermore, using elec-
tricity to better the quality of life of a
community need not always involve a high-
technology approach.

For example, Ontario Hydro has entered
into an agreement with a hospital in Attiwa-
piskat, a community on the shore of James
Bay. The project involves taking waste heat
from diesel generators that are used to produce
electricity for the community, and feeding
that heat to the nearby hospital. This will
allow the hospital to cut its oil consumption
by 86,000 litres a year, which will substan-
tially reduce its energy costs.

In the 1930s, Hydro's marketing included travelling tents showing the latest electric appliances for sale
Unset). Today, marketing goes beyond sales to include conservation and the wise use of energy. Hydro
consultants were part of the planning and design team for Simcoe Hall, a new school and health-care centre
in Oshawa. They helped organize long-term cost savings through efficient use of electricity.

20



New Business Ventures
In January 1984, Ontario Hydro created the
New Business Ventures Division to promote
the sale of Hydro expertise in the interna-
tional marketplace.

New Business Ventures brings together
many diverse projects not directly related to
the production and distribution of electrical
energy to Ontario consumers.

In its first year of operation the Division
focused on investigating market opportunities
and identifying business areas. These areas
include consulting services to developing
countries, technology sales and services, the
sale of isotopes and by-products of electricity
production, heat energy sales and services,
and advanced energy technologies.

From the outset, Hydro has signalled that
its intentions are to assist and act in concert
with private companies. An agreement with
the Consulting Engineers of Ontario sets out
the areas of cooperation in the international
marketplace.

The Division had a number of successes
during its first year. Among these were three
agreements: one with a Toronto company for
the manufacture and world-wide marketing of
a programmable computer device developed
by Hydro, another with the Turkish Elec-
tricity Authority for modernizing its system,
and a third with the California Department of
Water Resources for the supply of Hydro-
developed computer software.

Strictly in the consulting services area, the
Division at year-end had on its books 20 active
contracts in seven countries worth $10 mil-
lion; five of these contracts are in cooperation
with other Canadian corporations. These fig-
ures suggest that Hydro has much to offer
the world market. Net revenues from New
Business Ventures go toward reducing the
Corporation's net revenue requirement.

Electricity Exports and Purchases
An important element in the marketing of
electricity is the sale of power to utilities
outside the province. In the face of stiff com-
petition from other exporting utilities, Hydro
set about to market aggressively during the
year. It did so very successfully.

Export sales during 1984 earned an income
of $164 million on revenues of $427 million.
This performance reflects the efforts of staff,

the relative low cost of power in Hydro's sys-
tem, and continuing markets for electricity
south of the border. Energy exports reached
10.6 billion kilowatt-hours, with sales going
mostly to utilities in New York, Michigan,
and Vermont.

In order to increase tiie ability to export
power to New York, a new interconnection
was placed in service across the Niagara River
at the Sir Adam Beck I generating station. The
cost of this 115-kilovolt tie line was shared by
Ontario Hydro and Niagara Mohawk Power
Corporation.

Income earned from electricity exports pro-
vided a direct benefit to Ontario customers by
reducing Hydro's rate increase requirements
for 1984 by 4.5 per cent. Power exports also
provided a direct benefit to the Canadian
economy by contributing to our balance of
payments with the United States.

Ontario Hydro continued to buy power from
other utilities when purchasing electricity
was less costly than producing it from Hydro's
own plants. Such purchases help reduce the
cost to Ontario consumers. The bulk of the
8.2 billion kilowatt-hours of electricity Hydro
purchased during the year was inexpensive
hydro-electric energy from Quebec and Mani-
toba. While these purchases totalled $127 mil-
lion, the savings they realized over Hydro's
own generating costs amounted to about $25
million.

Electricity Rates
Ontario Hydro sells power directly to about 25
per cent of Ontario's electricity customers,
and to a number of large industries. The rest of
the province is served by 316 autonomous
municipal utilities that set their own rates,
under Hydro's approval. There are variations
(usually small) in rates from one area to an-
other, but average electricity rates in Ontario
represent good value. Ontario's rates, both
residential and industrial, are comparable to
the lowest utility rates in Canada, and are well
below rates elsewhere in the world.

In October, Hydro's Board of Directors
approved a 1985 rate increase to the three
main customer groups - 8.5 per cent for mu-
nicipalities, 8.8 per cent for direct industrial
customers, and 8.7 per cent for rural retail
customers. The rural rate increase takes into
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account SS6 million in assistance provided bv
all electricity consumers in the province to
reduce the electricity bills of year-round rural
residential customers. The level of assistance
in 1984 was S46 million.

These rate increases followed the recom-
mendations of the Ontario Energy Board,
which conducted weeks of public hearings.
The Board recognized the need to cover ex-
pected increases in the prices of fuel, labour,
and materials, and to pay for new generating
units coming into service The cost of retub-
ing Pickering units 1 and 2 added about one
percentage point to the rate increase.

In March 1985, Ontario Hydro announced a
1986 rate increase proposal of 3.6 per cent.
This, the lowest increase in 20 years, is due in
part to the efiiciency of nuclear generation in
Hydro's system.

Ontario's industries and residents will con-
tinue to enjoy the advantage of low rates as
long-term cost savings are realized from the
nuclear generating units now entering service

or under construction It is anticipated that
electricity rates will fall well below inflation
during the 1990s

Average Price (C) per kW.h*
International Comparison

* Based on 1963 residential rales a
ElecTncily Council London U K i

t 500 kW h annual o
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PREPARING FOR FUTURE NEEDS

Ontario Hydros plans tor the future arc very
much based on the principles that have
characterised us 79-vear history. Ontario's
energy self-sufficiency remains a cornerstone
ot the Corporations reason for being, and the
guarantee of a reliable supply of electricity at
a competitive price remains critical to the
pro\ ince's continued industrial strength

Providing for future needs encompasses
planning in the broad sense of looking at how
Ontario Hydro can best supply the growing
demand for electrical energy. It also means
influencing demand - finding more efficient
ways for customers to use electricity, and
adapting electricity to take over a greater
number of tasks previously performed by
other forms of energy.

During the past year, Ontario Hydro contin-
ued its work in new and better applications for
electricity Anew industrial applications labo-
ratory wos opened to help industries adapt
electrical processes to their particular require-
ments. Improvements and refinements in in-
dustrial heat pumps, for example, hold
considerable potential for reducing energy
costs and improving product quality in many

manufacturing processes Hydro has contin-
ued developmental work on high temperature
plasma arcs for efficient use in chemical, met-
allurgical, and ceramics processing. Plasma
offers promise of better control, a cleaner
process, and lower cost Work carried out dur-
ing the year was aimed at developing a lower-
cost plasma lorch

Residential and commercial applications loi
electricity arc being focused on improved en-
ergy management Ontario Hydro is involved
in testing and adapting new control technol-
ogy that is making it possible to treat the
home or office as a complete energy system
The goal is to minimize the customer's costs
by getting maximum benefit from the energy-
used while maintaining proper air quality and
a comfortable human environment. For exam-
ple, "intelligent" panel boards can automati-
cally adjust the current to baseboard heaters
and other major electrical equipment to avoid
overloading.

Aside from continuing developmental work
on specific electrical equipment and applica-
tions, Ontario Hydro has been looking at
demand options in their broadest sense. Dur-

A better understanding of industrial applications for plasma technology will emerge from the experiments
being conducted by Hydro today. Here, a laser beam (red line! is being used to measure particle activity m an
experimental plasma chamber. Powders injected into the plasma flow scatter the laser beam, allowing
researchers to measure panicle velocities.
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ing 1984, the Corporation initiated an in-
depth examination of all options available to
meet the anticipated growth in the electricity
needs of Ontario consumers.

Anticipating growth has become much
more difficult for electric utilities, ac it has for
other industries. The past dozen years have
seen shifts in energy prices and supplies,
increased attention to conservation, the intro-
duction of lengthy approval processes, greater
awareness of environmental impact, and two
major recessions. Electric utilities are particu-
larly vulnerable to such changes because of
the length of time (ten years or more) it takes
to bring major facilities from the planning
stage into operation.

Consequently, Ontario Hydro has been
developing a new approach to forecasting. Pro-
viding for future needs no longer means pick-
ing a single load growth projection and
building for it. The new approach involves
measuring a strategy against a number of
different economic and social scenarios to
see how well it can accommodate various
uncertainties.

Accommodating uncertainties requires
flexibility to balance Ontario's need for elec-
tricity and Hydro's capability to supply it.
During the year the Corporation initiated an
extensive supply/demand study that explores
ways of avoiding electrical load |demand
options) as well as ways of supplying it |suppiy
options}.

Demand options under review include load
management, conservation, cogeneration,
innovative rates for industry, dual energy pro-
grams, and time-of-use rates. Each of these,
either individually or in combination, could
make a contribution toward minimizing the
amount of new capacity to be added to
the system.

But some new sources will be necessary to
accommodate future load growth, and Hydro
is exploring all possible options. These
include traditional sources like nuclear and
coal-burning plants, small hydrauli.c stations,
cogeneration and purchased power, as well as
the so-callea soft options like biomass, solar,
and wind power.

Further down the road are other potential
sources of energy. For example, fusion holds
the most potential of any future energy
source. The Canadian Fusion Fuels Technol-
ogy Project is designed to strengthen Canada's
scientific and industrial role in fusion fuels
research. Ontario Hydro is participating in
this project along with the Ontario Govern-
ment and the Government of Canada. If fu-
sion ever becomes commercially successful,
Hydro will have the opportunity to benefit
from as well as participate in developing this
new energy source.

Looking ahead, one thing does seem certain.
The uses for electricity will continue to in-
crease. Each decade has spawned more and
more uses for electricity. Its energy market
share has grown consistently, and probably
has more room for growth than any other type
of energy. Electricity is by nature an adaptable
form of energy. Ontario Hydro wants to ensure
that it remains a reliable and economic one.

The first grid-connected residential photovoltaic
cells in Canada generate J kilowatt of power on
sunny days to meet the needs of the curator's home
at the Kortright Centre for Conservation near
Kleinburg, Ont. When power exceeds requirements
of the home it is fed into the Vaughan Hydro sys-
tem. At night, or during periods of inadequate sun-
shine, electricity is supplied by the utility.
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FINANCIAL SECTION

Financial Review

Ontario Hydro's revenues in ]9K4 totalled
S4.212 million 1'rimarv sales ot electricity to
customers in Ontario amounted to S3,78 3
million, while secondary sales, mainly to
United States utilities, totalled $429 million
in 1984. Primary revenues increased !2.7%or
$426 million over 1983 due to a 7 . 8% average
increase in power rates and a 4.9% increase in
the volume ot sales. The average increase in
rates for municipal utilities was 8.0%, while
the average rate increases for direct industrial
customers and rural retail customers were
7 .6% and 7.5%, respectively. The 1984 sales
volume to municipal utilities, rural retail and
direct industrial customers increased 4.8%,
3.1% and 7 .6%, respectively, mainly due to
weather-related (actors and economic recov-
ery in 1984. Secondary revenues decreased
4.2% or S19 million from 1983 reflecting a
more competitive export market.

Ontario Hydro's total operating costs in
1984 amounted to $3,637 million compared to
S3,3.33 million in 1983, an increase of 9.1%.
Costs increased largely as a consequence of
escalating prices for fossil fuels and the tri-
pling of water rental rates effective June 1984,
and increased interest and foreign exchange
costs and depreciation.

Source of Revenues in 1984
Total Revenues
$4,212 Million

Application of Revenues in 1984
Total Revenues
$4,212 Million

Energy-related costs comprised primarily of
fuel, purchased power and water rentals in-
creased 3.5% over 1983. Electric energy
generated by nuclear stations supplied 33% of
total energy to the system in 1984. Hydraulic
stations supplied 30% and higher-cost fossil-
fuelled generation provided 30%. Purchases of

• f uei Used
for Electric
Generation

Li Financing
Charges

Lj Operation
Maintenance
and
Administration

• Net Income
Appropriations

Depreciation

C Other

power from interconnected utilities provided
the remaining 7% of energy supplied to the
system in 1984. The cost of fuel used for elec-
tric generation totalled $1,036 million in
1984, an increase of S58 million or 5.9% over
1983. This increase was primarily due to the
higher cost of fossil-fuelled generation and the
increased volume of energy generated in 1984.
Water rentals amounted to $61 million in
1984, an increase of $33 million or 118% over
1983 as a result of the water rental rates being
tripled in lune 1984. Purchases of power in
1984 amounted to $149 million, an increase of
$23 million over 1983. In 1984, units 1 and 2 of
Pickering Nuclear Generating Station did not
operate as these units were taken out of ser-
vice during 1983 to replace the pressure tubes.
The maintenance and overhead costs during
the shutdown were included in the payback
calculation in accordance with the Nuclear
Agreement. As a result, the 1984 operating
costs of Ontario Hydro were reduced by $^6
million representing the amount to be offset
against future amounts payable by Ontario
Hydro to Atomic Energy of Canada Limited
and the Province of Ontario, the other two
parties to the Nuclear Agreement. In 1983,
nuclear payback accounted for a $37 million
charge to the costs of operations.

During 1984, costs associated with the oper-
ation, maintenance and administration of
Ontario Hydro's facilities amounted to
$884 million. The decrease of $68 million or
7.1% over 1983 was mainly due to the finan-
cial impact of a change in accounting policy
whereby, beginning in 1984, the costs of train-
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i n g i n i t i a l o p e r a t i n g s t a l l l < i r n e w l a c i l i u c s
were capitalized rather than, as m pn<ir vears,
charged tn operatnms m the year incurred
I his change was made !<i achieve a better
matching ol costs and benefits by including
such training costs in the capiia! cost of the
related new lacility and depreciating these
training cosis over the estimated service life of
the lacilitv. In addition, the lull year's impact
of the ellort to reduce stall levels initialed
during 198.} contributed to the decrease in
1984 operation, maintenance and administra-
tion costs. A lump sum payment of $r>3 mil-
lion was charged to the costs of operations in
1983 as a special retirement allowance to ap-
proximately 1,300 long-term-service employ-
ees who elected to take early retirement. The
decreases in costs realized in 1984 were par-
tially ol'set by escalation in labour and other
costs.

Depreciation costs charged to operations
totalled $476 million in 1984, an increase of
S80 million or 20.2% over 1983. This increase
resulted primarily from additional facilities
being placed in service, including Pickering
Nuclear Generating Station unit 6 and Bruce
Nuclear Generating Station unit 6, and from
the full year's financial impact of Pickering
Nuclear Generating Station unit 5 being
placed in service during 1983. In addition,
depreciation costs increased because of the
change in the amortization rate for the
recovery of the value of Bruce Heavy Water
Plant "D".

Interest and foreign exchange costs charged
to operations totalled SI,067 million in 1984,
S2.S1 million or 3(1.8% higher than in 1983.
These higher financing costs resulted from a
$189 million increase in interest costs charged
LO operations, and a $62 million increase in
foreign exchange costs during the year. The
increase in interest costs primarily resulted
trom financing costs associated with Pick-
ering unit 6 and Bruce unit 6 being charged to
operations in 1984 upon the units being placed
in service, and from the full year's financial
impact of Pickering unit 5 being placed in
service in 1983. The increase in foreign ex-
change costs is related primarily to the finan-
cial impact of the change in the accounting
policy lor the translation of long-term debt
denominated in foreign currencies to Cana-
dian currency. Beginning in 1984, an exchange
gain or loss arising from the translation of debt

at current rates ol exchange was amortized on
an anmiitv basis over the remaining lite o) the
debt In prior years, no exchange gain or loss
resulted from the translation of debt until
twelve months before the maturity date The
change was made to achieve a better alloca-
tion to operating results of the financial
impact of an exchange gam or loss on debt
payable in foreign currencies, and to conform
with the Canadian Institute ol Chartered
Accountants' new accounting recommenda-
tions related to foreign currency translation.

Funds Provided from Financing
Millions of Dollars
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Proceeds from Long Term Debt:
E] Other Debt Issued
• Eurodollar Issues
• U.S. Issues

Canada Pension Plan Funds
S Canadian Issues

Proceeds from Long Term Debt Met of Retirements

Net income for 1984 was S575 million,
S103 million higher than in 1983. As required
by the Power Corporation Act, $210 million of
net income was appropriated for debt retire-
ment purposes in 1984. The remaining S36.S
million of 1984 net income was appropriated
to the Reserve for the Stabilization of Rates
and Contingencies. The interest coverage and
debt ratio indicators of Ontario Hydro's finan-
cial soundness were:

Financial indicators 984 1983

Interest coverage
Debt ratio

1.2.S 1.24
.840
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I he funds required hv Ontario Hydro to
tm.mce the investment m lixed assets \\t:rc
provided troni two maior sources, operations
and financing In 19S4, funds from operations
provided SI,.146 million of Ontario Hydro's
total requirements, while SI ,756 million was
provided hv long-term debt financing. Com-
pared to 198}, these amounts were $2^9 mil-
lion higher and $6 7 mill ion lower,
respectively

I he proceeds from the issue of bonds, notes
and other long-term debt by Ontario Hydro
during 19S4 amounted to $2,153 million.
Canadian currency issues amounted to $1,59.3
million. In addition, the proceeds from a
United States bond issue of U.S. $250 million
and from a Eurodollar bond issue of U.S. $200
million amounted to Cdn. $316 million and
Cdn. S244 million, respectively. The average
coupon interest rate for long-term debt issued
in 19S4 was 12.5%, compared to 10.9% in
1983. Funds amounting to $266 million were
used to retire maturing long-term debt in 1984
compared to S492 million in 1983. In addition,
during 1984, funds amounting to $131 million
were used to redeem debt prior to maturity,
compared to $188 million in 1983.

Investment in fixed assets was $2,624 mil-
lion during 1984. Major capital expenditure.s
were $2,370 million for generation facilities
including S324 million for heavy water, SI69
million for transmission and distribution fa-
cilities, and $85 million for administration
and service facilities. Investment in fixed as-
sets was $122 million lower than in 1983, the
result of decreased expenditures of $95 mil-
lion on generation facilities, $17 million on
transmission and distribution facilities, and
$10 million on administration and service
facilities. The expenditures on maior genera-
tion projects under construction during 1984
and 1983 were:

During 19S4, unit 6 at the Pickering
Nuclear Generating Station "B" and unit 6 at
the Bruce Nuclear Generating Station "B"
were placed in service at a cost of $2,206
million, including $396 million for heavy
water Pickering Nuclear Generating Station
"B" unit 7 was placed in service in lanuary
19K5

Investment in Fixed Assets
Millions of Dollars

nooo
2886

7.746
2621

2000

1500

1000

S>00

1980 1981 1982

Heavy Water Production Facilities
• Administration and Service Facilities
.71 Transmission and Distribution Facilities
B Generating Stations

1983 1984

Nuclear generation
Bruce " B "
Pickering "K"
Darlington

F'ossil generation
Atikokan

1984
millions (i

680

266
855

109

1983
1 dollars

753
368
698

167
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Ontario Hydro

Summary of Significant Accounting Policies

The accompanying financial statements have
been prepared by management in accordance
with generally accepted accounting principles
in Canada. Such principles, except for the
changes in accounting policies described
under "Fixed assets" and "Foreign currency
translation", have been applied on a basis con-
sistent with that of the preceding year. In
management's opinion, the financial state-
ments have been properly prepared within rea-
sonable limits of materiality and in the light of
information available up to March 11, 198.S.
To assist the reader in understanding the
financial statements, the Corporation's sig-
nificant accounting policies are summarized
below:

Rate setting
Ontario Hydro has broad powers to generate,
supply and deliver electric power throughout
the Province of Ontario. The Corporation
operates under the Power Corporation Act and
is subject to provisions of the Ontario Energy
Board Act.

Under the provisions of the Power Corpora-
tion Act, the price payable by customers for
power is the cost of supplying the power. Such
cost is defined in the Act to include the cost of
operating and maintaining the system, depre-
ciation, interest, and the amounts appro-
priated for debt retirement and stabilization of
rates and contingencies. The debt retirement
appropriation is the amount required under
the Act to accumulate on a sinking fund basis
over 40 years a sum equal to the debt incurred
for the cost of the fixed assets in service. The
appropriation for, or withdrawal from, the sta-
bilization of rates and contingencies reserve is
an amount established to maintain a sound
financial position and to stabilize the effect of
cost fluctuations.

Under the provisions of the Ontario Energy
Board Act, a public hearing before the Ontario
Energy Board is required in respect of any
changes in electricity rates proposed by
Ontario Hydro which affect its municipal util-
ities, direct industrial customers, or, if the
Minister of Energy so directs, rural retail cus-
tomers. The Ontario Energy Board submits its
recommendations to the Minister of Energy.
After considering the recommendations of the
Ontario Energy Board, the Board of Directors
of Ontario Hydro, under the authority of the
Power Corporation Act, establishes the elec-
tricity rates to be charged to customers.

If the Board ol Directors specifies a certain
cost or gain is to be included in future electri-
city rates that would otherwise be charged or
credited to operations in the current year, then
this cost or gain is deferred and amortized to
future operations on a basis consistent with
its inclusion in rates.

Fixed assets
Fixed assets in service include operating facil-
ities and non-operating reserve facilities. Con-
struction in progress includes fixed assets
under construction and heavy water held
for use in nuclear generating stations under
construction.

Fixed assets are capitalized at cost which
comprises material, labour and engineering
costs, as well as overheads, depreciation on
service equipment and interest applicable to
capital construction activities. In the case of
generation facilities, the cost also includes the
net cost of commissioning, and for nuclear
generation, the cost of heavy water. The net
cost of commissioning is the cost of start-up
less the value attributed to energy produced by
generation facilities during their commission-
ing period. The cost of heavy water comprises
the direct cost of production and applicable
overheads, as well as interest and depreciation
on the heavy water production facilities.
Leases which transfer the benefits and risks of
ownership of assets to Ontario Hydro are
capitalized.

Effective January 1, 1984, the costs of train-
ing initial operating staff for new facilities,
and project development costs incurred subse-
quent to the date a preferred alternative has
been recommended by Ontario Hydro, are
capitalized. Prior to January 1, 1984, such
training costs, and project development costs
up to the point the project received final ap-
proval, were charged to operations. In addi-
tion, effective January 1, 1984, for multi-unit
facilities, a proportionate share of the cost of
common facilities is placed in service with
each major operating unit. Prior to January 1,
1984, the total cost of common facilities was
placed in service with the first operating unit.

Interest is capitalized on construction in
progress at rates 11984 - 13.8%, 1983 - 14.0%)
which approximate the average cost of long-
term funds borrowed in the years in which
expenditures have been made for fixed assets
under construction. If the construction period
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nl .1 proieet is extended and tile construction
activities jre continued, interest is capitalized
during the period ot extension provided that
the proiect has .1 reasonable expectation ot
completion

II a proiect is cancelled, or delerred indcli-
nuelv with a low probability ol construction
being resumed in the future, all costs, includ-
ing the costs ot cancellation, are written off to
operations.

If fixed assets are removed from operations
and mothballed lor future use, the costs ol
motbballing are charged to operations.

Depreciation
The capital costs ol fixed assets in service are
depreciated on a straight-line basis. Deprecia-
tion rates for the various classes of assets are
based on their estimated service lives, which
are subject to periodic review. Changes in
service lite estimates are implemented on a
remaining service life basis from the year the
change can be first reflected in electricity
rates. Major components of generating sta-
tions are depreciated over the lesser oi the
service life expectancy of the component or
the remaining service life of the associated
generating station.

The estimated service lives of assets for
1984 and 198.3 in the major classes are:

Generating stations
-- hydraulic - 65 to 100 years
- fossil - 25 to 35 years
-nuclear - 40 years

Heavy water

Transmission and
distribution

Administration
and service

Heavy water
production
facilities

- over the period ending
in the year 2040

- 20 to 55 years

- 5 to 60 years

- 11 to 20 years

In accordance with group depreciation prac-
tices, for normal retirements the cost of fixed
assets retired is charged to accumulated depre-
ciation with no gain or loss being reflected in
operations. However, gains and losses on sales

ot lixed assets, and losses on premature retire-
ments are charged to operations in the veai
incurred as adjustments to depreciation
expense

When the net costs oi removal on retire-
ments ol iixed assets can be reasonably esti-
mated and are significant, provisions for net
removal costs are charged to depreciation ex-
pense on an annuity basis over the remaining
service life ot the related fixed assets. Other
net removal costs are charged to depreciation
expense as incurred Net removal costs in-
clude the estimated costs of decommissioning
nuclear stations and the estimated costs ol
removing certain nuclear reactor fuel chan-
nels. Estimates of nee removal costs, interest
and escalation rates, and the service life peri-
ods are subject to periodic review. Changes in
estimated costs are implemented on a remain-
ing service life basis from the year the changes
can be first reflected in electricity rates.

Fixed assets removed from operations and
mothballed for future use, termed non-
operating reserve facilities, are amortized so
that any estimated loss in value is charged to
depreciation expense on a straight-line basis
over their expected non-operating period.

Unamortized advances for fuel supplies
As part of its program to ensure the adequate-
supply of fuels for its generating stations,
Ontario Hydro has entered into long-term fuel
supply contracts. Where these contracts
require Ontario Hydro to make payments for
pre-production costs to suppliers in advance of
the fuel delivery, these payments and asso-
ciated costs, including interest, are e. "lied in
the accounts as unamortized advances for fuel
supplies. The advances are amortized to fuel
inventory as the fuels are delivered.

Fuel for electric generation
Fuel used tor electric generation comprises the
average inventory costs of fuel consumed,
charges for commissioning energy produced,
and provisions for disposal of nuclear fuel irra-
diated during the period. The inventory cost of
fuel consumed comprises fuel purchases,
transportation and handling costs, and the
amortization of advances for fuel supplies.
Transportation costs include charges for inter-
est and depreciation on railway equipment
owned by Ontario Hydro. The charges for
commissioning energy produced during the
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Period represent the mcremenial operating
and tuel costs ol producing the same quant it\
ot energy at generating units displaced be-
cause ol the commissioning activity The
costs lor disposal ot nuclear ttiel irradiated m
each period are charged to operations based on
estimated luture expenditures and interest ac-
cumulating to the estimated date ot disposal
Estimates ot expenditures, interest and escala-
tion rates, and the date ot disposal aie subject
to periodic review. Adjustments resulting
Irom chamy.'s in estimates are charged to oper-
ations on an annuity basis over the period
from the year the changes can be tirst reflected
in electricity rates to the estimated in-service
date of the disposal facility.

Foreign currency translation
Current monetary assets and liabilities are
translated to Canadian currency at year-end
rates of exchange and the resulting gains or
losses are credited or charged to operations.
Effective January 1, 1984, long-term debt pay-
able in foreign currencies is translated to
Canadian currency at year-end rates of ex-
change. Resulting unrealized exchange gains
or losses are deferred and included in unamor-
tized debt costs, and are amortized to opera-
tions on an annuity basis over the remaining
life ot related debt. In ad ition, foreign ex-
change gains or losses on eaily redemption of
long-term debt are deferred and amortized to
operations on an annuity basis over the aver-
age life of debt denominated in the same cur-
rency issued during the previous year. Prior to
lanuary 1, 1984, long-term debt payable in
foreign currencies was translated at rates of
exchange at the time ot issue, except for debt
payable within one year which was translated
at year-end rates of exchange. Resulting ex-
change gains and losses, including those aris-
ing from early redemption of debt, were
credited or charged to operations in the cur-
rent year.

Unamortized debt costs
Unamortized debt costs include the unamor-
tized amounts related to unrealized foreign
exchange gains or losses resulting from the
translation of foreign currency long-term
debt, foreign exchange gains or losses on the
early redemption of long-term debt, and dis-
counts or premiums arising from the issuance
of debt or the acquisition ot debt prior to
maturity.

I )ebt d i s c o u n t s or p r e m i u m s ar is ing on the
i ssuance o| debt are a m o r t i z e d ovei t h e p e i i n d
to m a t u r i t y ol t he debt D i s c o u n t s o; premi-
u m s oil debt acqui red prior jo the da t e ol
m a t u r i t y a ie a m o r t i z e d over t he period i rom
the acqu i s i t i on da te to the original m a t u r i t y
da te ot the debt

Nuclear agreement - Pickering units 1 and 2
Ontario Hydro, Atomic Energy ot Canada
Limited and the Province ot Ontario are par-
ties to a loint undertaking for the construction
and operation ot units 1 and 2 ol Pickering
Nuclear Generating Station, with ownership
of these units being vested in Ontario Hydro.
Contributions to the capital cost by Atomic-
Energy of Canada Limited and the Province ot
Ontario amounted to SIrSK million and these
have been deducted in arriving at the value of
fixed assets in service in respect of Pickering
units 1 and 2. Ontario Hydro is required to
make monthly payments until the year 200]
to each ot the parties in proportion to their
capital contributions. These payments,
termed "payback", represent in a broad sense
the net operational advantage of having the
power generated by Pickering units 1 and 2 as
compared with coal-fired units similar to
Lambton units 1 and 2.

Pension plan
The pension plan is a contributory, defined
benefit plan covering all regular employees of
Ontario Hydro. Ontario Hydro is responsible
(or all deficiencies and surpluses in the pen-
sion plan. Pension costs, as actuarially deter-
mined, consist oi current service costs and
amounts required to amortize any surpluses or
unfunded liabilities. A net unfunded liability
arising irom past service obligations is amor-
tized up to titteen years. All other net un-
funded liabilities or net surpluses in the fund
arc amorized up to five years.

Research and development
Research and development costs are charged
to operations in the year incurred, except for
those related directly to the design or con-
struction of a specific capital facility.
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Ontario Hydro

Statement of Operations
lor the year ended December 31. 1984

1984

millions ol dnlljiv

Revenues
Primary power and energy

Municipal utilities 2,555 2,265
Rural retail customers 712 644
Direct industrial customers 516 448

Secondary power and energy (note 11

Costs
Operation, maintenance and administration
Fuel used tor electric generation
Water rentals |note 21
Power purchased
Nuclear agreement - payback (note 31
[Depreciation (note 41

Income before financing charges

Interest (note 5)
Foreign exchange (note 61

Net income

Appropriation for:
Debt retirement
Stabilization of rates and contingencies

See accompanying summary of significant accounting policies and notes to financial statements.

3,783
429

4,212

884
1,036

61
149
(36)
476

2,570

1,642

949
118

1,067

575

210
365

575

3,357
448

3,805

952
978
28
126
37
396

2,517

1,288

760
56

816

472

185
287

472
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Ontario Hydro

Statement of Financial Position
as at December 31 . 1984

Assets 1984 198}

million- of dollar*.

Fixed assets ,nuu- ""
fixed assets in service
Less accumulated depreciation

Construction m progress

Current assets
Cash and short-term investments
Accounts receivable
luiel for electric generation |note SI
Materials and supplies, at cost

Other assets
Unamortized debt costs (note 111
Unamortized advances for fuel supplies |note 9)
Unamortized deferred costs (note 101
Long-term accounts receivable and other assets

17,215
4,069

13,146
9,001

22,147

658
442
973
179

2,252

1,447
883
358
214

2,902

14,65 ;
3,606

11,049
8,899

19,948

358
471
759
193

1,779

80
894
399
94

1,467

27,301 23,194

Sec accompanying summary ot significant accounting policies and notes to financial statements
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Liabilities* 11>K4

: •!-,- "1 ,'. ' . ; . ! ! -

Long-term debt : •. • T t '. '.

Current l iabilities

.-V i m i n i s p a v a b k . u ) A a . ^ i i u d i ! i a : m -

S h o r t i c m i l i n i i - p . p . . i b i c

A n t u e d intetesi

I u n . i ; l e t i n d e b t p . n a b k \\ i t b i n O I K '. L . I I

O t h e r l i a b i l i t i e s

1 o n g - i c r m . l c c o i m i s p . i \ a b l e a n d .k i n i e d i b a t ue

A c c r u e d i r r a d i a t e d l u e l d i s p o s a l ,\]]K\

ixeil asset u-niuv.il , n i H e I 2 '

Contingencies ,111110 > and I V
Equity
Equi t i e s a e e u n i u l a t e d t h r o u g h debt

r e t i r e m e n t a p p r u p n a t i o n s

Reserve tor s t ab i l i za t ion 01 Kites
and conun, i ;eneies

( ."ontr ibut ions from the Prov ince <»l ( ) n t a t m as
a s s i s t ance tor rural cons t rue in in

On bebalt ol the Board

Chairman

Toronto, Canada,
March I 1, 1VSV

l'resident

20.(>5'> 1 - 1 ; "

616

in

2,184

152

222

374

It-

1.W4

14s

2,3(>(>

1,501

12"7

4,084

27,301

2 ,1^6

1,226

\r
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Ontario Hydro

Statement of Equities Accumulated Through
Debt Retirement Appropriations
tor the year ended December 3 1 . 1 9 8 4

Balances at beginning ol year
Debt retirement appropriation

Balances at end ot vear

M U I I K ip.il
U t i l i t i e s

1,510

143

1,653

Power D i s t r i c t
;Rural Retail and
I )nect Industrial

Customers '

m i l l i o n s cil d o i l a i s

646

67

713

l u t a l s

1084 1

2,156 1,
210

2,366 2,

y s i

y i
185

156

Statement of Reserve for Stabilization of Rates and
Contingencies
for the year ended December 3 1 , 1984

Balances at beginning ot
year

Appropriation

Balances at end of year

Held lor
the benefit

of all
customers

1,237
377

1,614

Held for the benefit of
[or recoverable from!

certain groups of customers
Rural Direct

Municipal Retail Industrial
Utilities Customers Customers

millions of dollars

1 i l l ] | I |

112)

1 |23) |1)

Totals

1984

1,226
365

1,591 1

1983

939
287

,226

See accompanying summary ot significant accounting policies and notes to financial statements.
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Ontario Hydro

Statement of Source of Funds Used for Investment
in Fixed Assets
f o r t h e y e a r e n d e d D e c e m b e r 3 1 1 9 8 4

1984 198.3

Funds generated from operations

Net income
Charges not requiring lands in the current year

Depreciation
Amortization ot unrealized loreign exchange gains and losses
Provision lor irradiated lucl disposal costs
Other

Funds provided from financing
Long-term debt issued
Less retirements

Other uses of funds (note 141
Increase in working capital excluding long-term debt

payable within one year (note 151

Investment in fixed assets

See accompanying summary ot significant accounting policies and notes to financial statements.

millions

575

476

120

21
54

1,246

2,153
397

1,756

(111)

(267)

2,624

<)' dollars

472

396
—

40

79

987

2,503
680

1,823

(37|

(27)

2,746
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Ontario Hydro

Notes to Financial Statements

1. Secondary power and energy
S n . o n d . i r \ p n w f i .nul e n c r u s r e v e n u e * i i K h u k S 4 2 " m i l l i o n

i l L i U k i ! \ : o 1 m u d Si.iti.1- u u l i t i c - -

m i l l i o n ' i r u m s a l e - oi

2 . Water renta l s

W . u c i r e n i . i K . i n i h c a m o u n t s p . i u l p t m i . i n l v t o i l u - l ' r o \ i n c c ci] O n t a r i o l o r t h e u s e o l w a t e r l o r
I n J r . m l a g c i i c r . i : i o n In p : mi \ (..if- t h e s i .I i n o n i l l s u c i i . i n c l u d e d m i h e c o s i o ) n i e l u s e d l o r e l e c t r i c
g e n e r a t i o n [ h e W s 1 l o m p . i r . n u i f i g u r e - * h . u e b e e n i c c i a s s i l i e d t o c o n l o r m w i t h t h e 1 9 S 4 l i n a n c i a l
s t . u e m c n t p r e s e n t . m o n

3. Nuclear agreement - payback
During 19S1, units 1 .md 2 ol the Pickenng Nuclear Generating Siation were shut down lor
repl.ieeniem ol pressure tubes and did not operate lor a period M| ume in 1981 and during 19S4. The
Nuclear Agreement, winch is described in the Summary of Significant Accounting Policies, allows
maintenance and overhead costs during the shutdown period to be included in payback calculations
The calculations have resulted in negative payback amounts of SS million in 1981 and $36 million in
19S4. These amounts, totalling S44 million, have been credited against the costs of operations for the
respective years and are included in "Long-term accounts receivable and other assets". The basis for
this accounting treatment is the belief by Ontario Hydro that under the Nuclear Agreement, these
amounts, termed "negative payback", plus interest, can be otlset against future positive payback
amounts payable to the Province of Ontario and to Atomic Energy of Canada Limited when the units
return to service. Atomic Energy ot Canada Limited has objected to this interpretation and takes the
position that "negative payback" is not to be offset against future positive payback amounts. The
interpretation of the Nuclear Agreement and the manner of recovering costs associated with the
rehabilitation of units 1 and 2 are being discussed among the parties to the Nuclear Agreement.

In accordance with an agreement dated March 14, 198.1, between Atomic Energy of Canada Limited
and Ontario Hydro, provisions for irradiated fuel disposal costs related to Pickering Nuclear
Generating Station units 1 and 2 have been included, subject to further discussions, in the
calculation of payback for the years 1982, 198.1 and 1984. The parties to the Nuclear Agreement arc
discussing whether these provisions are properly allowable costs for the period 1982 to 1984, and also
wheihei >uch costs should continue to be included in the calculation of payback subsequent to 1984.
Atomic Energy of Canada Limited and the Province of Ontario's share of irradiated fuel disposal costs
included in the calculation of payback for the years 1982, 1983 and 1984 totalled $16 million at
1 let ember 11, 1984.

4. Depreciation

Depreciation ot fixed assets in service
Amortization ot deterred costs
Provision lor net removal costs
Other net removal costs

Less:
Depreciation charged to - heavy water production

- construction in progress
- fuel lor electric generation

Gain on sales ol fixed assets

1984 1983

millions of dollars

511 478

40 17
30 31
13 9

594 S.3.S

80
26
2
10

111
26
i

118 139

476 396

Depreciation ol lixed assets in service includes $4-> million 11 °S i - $26 million1 tor the amortization
of non-operating reserve facilities (sec note 7 |.
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5. Interest 19H4

mi l l i ons

Interest on bunds, note1- and other deh:
Interest on accrued irradiated tuel dispus

and fixed asset removal costs

Less

Interest chatted to construction in progress

heavv watet production
- fuel lor electric .generation
- unamortized advances tor Itiel supplies

Interest earned on investments

2,298

24
2,322

1,063
ir

16
HO

,0(10

12

2,012

124

1,373

949

1984

1.2.S2

7 (SO

19836. Foreign exchange

Amortization ol unrealized loreign exchange
gains and losses

Exchange loss on redemption and translation ol
foreign long-term debt

Net exchange |gainl loss on other foreign transactions

millions ot dollars

120

~n8

The amortization of unrealized foreign exchange gams and losses, and the exchange loss on
redemption and translation ot foreign long-term debt reflect the implementation ot the change in the
accounting policy tor foreign currency translation, effective lanuarv 1, 19S4, as described in the
Summary of Significant Accounting Policies.

7. Fixed assets

Generating stations - hvdraulic
- tossil

nuclear
Heavy water
Transmission ami distribution
Administration and service
Heavy water production facilities
Non-operating reserve facilities

- fossil generating stations
- heavv water production facilities

1984
Assets in
Service

1,818
2,041
4,898
1,149
4,310

845
1,123

794

237

17,215

Accumulated
Depreciation

Construction
in Progress

millions ot dollars

514
629
542
112

1,088
341
232

374
237

4,069

13
655

6,747
1,308

241
37
—

—

9,001
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7. Fixed assets ^continued'

Generating stations - hydraulic
- fossil
- nuclear

Heavy water
Transmission and distribution
Administration and service
Heavy water production facilities
Non-operating reserve facilities

- fossil generating stations

1 98 ?

A'-i>t.ii- in An umuiated Construction
Vtvii.1. Depreciation in Progress

millions ol dollars

I .T"6
2,IDS

H.021

4,15?

758

M M )

485
606

43 7

96

1,001

30 7

3S7

42
546

6,696

1,302

251

59

3

726 289

14,655 3,606 8,899

Non-operating reserve tacilities consist ol Lennox, R L. Hearn, I. C. Keith and Thunder Bay unit I
fossil generating stations, and Bruce Heavy Water Plant "A" (1983 - Lennox, R. L. Hearn and two
units of I. C. Keith). There are varying degrees of certainty in connection with the plans for these
facilities resuming operation.

Construction in progress at Decemlx. !, 19.S4:

Nuclear generating stations
(including heavy water!

Pickering "B"
Bruce "B"
Darlington

Fossil generating station
Atikokan

All other construction
in progress

Remaining
Number ol

Units
Scheduled

1

3
4

Planned
In-Serviee

Hates

1985
1985-87
1988-92

Dependable
Capacity to
Be Placed
in Service

megawatts

1,032
2,385
3,.524

Costs
Incurred to

December 31,
19S4

millions of

1,731
3,655
2,463

Estimated
Costs to

Complete
(Excluding
Escalation

and Interest!

dollars

120
390

3,670

1985 206 640

512

9,001

20

Estimated costs to complete are the most recent projections. These estimates exclude cost escalation
and interest which are forecast to average 8% and 13% per year, respectively, over the period 1985 to
1992. Because of the uncertainties associated with long construction lead times and planned in-
service dates, these costs to complete are subject to change.

The fuel channel replacement program for Pickering "A" units 1 and 2 is estimated to cost $390
million, excluding interest and escalation. Of this total, S217 million is to be capitalized as
installation costs, and the remaining $173 million is related to the removal costs of the existing
pressure tubes and is being recovered through charges to operations as described in note 12. The
actual expenditures for installation costs, excluding interest, totalled S70 million as of December 31,
1984 and are included in "All other construction in progress" in the above table. The first two units
of Pickering "A" arc expected to be returned to service in 1986 and 1987.

For 1985, additional investment in fixed assets is estimated to be approximately $2,670 million
including escalation and interest.
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8. Fuel for electric generation 1984 1 983

o u i
uranium

I l l l l l K l I T - ()

546
427

it dollars

294

973

9. IJnamorti/.ed advances (or fuel supplies

Uranium
Coal

1984
millions

801
82

o/ dollars

son
94

883 894

Based on present commitments, additional advance payments for fuel supplies will total approxi-
mately S67 million over the next five years, including approximately S13 million in 1985.

10. Unamortized deferred costs

Bruce Heavy Water Plant "D"
Wesleyville Generating Station

1984 1983

millions

317
41

of di illars

353
46

358 399

Bruce Heavy Water Plant "D" is an indefinitely deferred project with a low probability of construc-
tion being resumed in the future. The capital cost of this project is being amortized for recovery
through electricity rates at an annual rate of 10% over the period 1984 to 1993. The amortization rate
lor 1983 was 4%. The unamortized deferred costs associated with the cancelled Wesleyville
Generating Station project are being amortized for recovery through electricity rates at an annual rate
of 10% over the period 1984 to 1993. These amortization rates were specified by the Board of
Directors under its rate-setting authority.

11. Long-term debt

Bonds and notes payable
Other long-term debt

Less payable within one year

1984 1983
millions of

21,293
213

21,506
847

20,659

dollars

18,017
223

18,240
263

17,977
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11. Long-term debt ,i
Bunds and notes payable

Bunds and notes payable, expressed in Canadian dollars, are summar ized bv years ot matur i ty and by

the ^iirrcncv in which tliev are payable m the following table

1 9,s 5

Vei l s ill
.M.it i in i \

I'mii Jp.i 1
Outstanding

Weighted
Average
I oupnn

Ran

Weighted
Average

Principal Coupon
Outstanding Rate

Canadian hireign Total

19*6
1987

IV88

1989

1 - 5
6 - 10

11 - 15

1 u - 20
21 - 2 5

26 - 30

years
vears
years
years
years

years

46}

ISO
7 1S

S 3 7

546

millions ut dollars

364
201
276
321
777

827
351
991

1,158
1,323

2,711

1,522

1,179

.3,1 ()S>

1,402

735

1,939
3,360

628
901

2,766
1,041

4,650
4,882
1,807
4,010
4,168
1,776

10,658 10,635 21,293

11.7

1 2 . 7

8.6
11.6

14.5

11.6 18,Ol7

11.2
12.6
8.2

11.9
9 . 7

12.8

11.3

Currency in winch payable:
Canadian dollars
United Slates dollars
.Swiss francs
West Geirnan neutsehe marks

18,01"

Bonds and notes payable in United States dollars include Canadian $6,966 million 11983 - Canadian
$5,792 million! ot Ontario Hydro bonds held by the Province ot Ontario and having terms identical
with Province ol Ontario issues sold in the United States on behalf of Ontario Hydro. All bonds and
notes payable are either held, or guaranteed as to principal and interest, by the Province ot Ontario.

1 he 19S4 balances ol bonds and notes payable in foreign currencies arc translated into Canadian
currency at rates of exchange at the end of the year, and the resulting unrealized exchange gains or
losses are deferred and included in "Unamortizcd debt costs" under "Other assets". The 1983
amounts are translated at rates of exchange at time of issue and i! translated at 1 9S ̂  vear-end rates of
exchange, the total amount ot these liabilities would be increased by $92S million as of December 11,
1983, and there would be a corresponding increase in "Unamortized debt costs" included tinder
"Other assets".
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II. Long-term debt (continued1

Other long-term debt

Balance due 10 Atomic Energy ol Canada Limited
on purchase of Bruce Heavy Water flam "A"

Capitalized lease obligation tor the Head Office
building, payable in U.S. dollars

Capitalized lease obligations for transport and
scvice equipment

Var ol
Mammy

1 992

200 i

1986
to 1988

Interest
Rate

8.0%

6.8%
to 12.0%

1984 !

millions ol dollar

150

51

12

213

1983

s

164

41

18

223

Payments required on the above debt, excluding interest, will total $101 million over the next five
years. The amount payable within one year is $20 million (1983 - $20 million). The 1984 balance of
the capitalized lease obligation for the Head Office building is translated into Canadian currency at
the rate of exchange at the end of the year. The 1983 amount is translated at the rate of exchange at
the time the lease was signed and if translated at the year-end rate of exchange, the total amount of
this liability would be increased by $9 million as of December 31, 1983.

12. Accrued irradiated fuel disposal and fixed
asset removal costs 1984 1983

millions

147
75

222

of dollars

110
38

148

Accrued irradiated fuel disposal costs
Accrued fixed asset removal costs

Irradiated fuel disposal costs:
The significant assumptions used in estimating the future irradiated fuel disposal costs were:
• an in-service date of the year 2010 for irradiated nuclear fuel disposal facilities (1983 - year 2000);
• a transportation distance of 1,000 kilometres from nuclear generating facilities to disposal facilit-

ies [1983 - 1,600 kilometres),
• interest rates through to the disposal date ranging from 10% to 16% (1983 - 10% to 17%|; and
• escalation rates through to the disposal date ranging from 6% to 12% (1983 - 7% to 12%).
Because of the uncertainties associated with the technology of disposal, and the above factors, these
costs are subject to change.
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12. Accrued irradiated fuel disposal and fixed
asset removal costs ,continued!

Hxcd asset removal costs
Fixed asset removal costs are the costs ol decommissioning nuclear generating stations after the end
nt their service lives, and the costs ol removing certain tuel channels troni nuclear reactors which are
expected to he replaced during the lite ol tile reactors

[ he significant assumptions used in estimating decommissioning costs were:
• decommissioning on the deterred dismantlement basis (dismantlement following storage with

surveillance tor a ^O-ycar period alter shutdown ol the reactors!;
• a transportation distance ot 1,000 kilometres from nuclear generating facilities to disposal facili-

ties (19N3 - 1,600 kilometres!,
• interest rates through to 2061 11VS ̂  - 20601 ranging from ]()'«. lo ] 6'H> j 198^ - 10% to 1 7 % l ; and
• escalation rates through to 2061 t ] <JK ̂  - 206()i ranging from 6% to 12% |1983 - 7 % to 13%!.

The significant assumptions used in estimating the fuel channel removal costs were:
• removal of fuel channels in Pickering NGS "A" units 1 to 4 and Bruce NGS "A" units 1 to 3 in the

1994 to 2006 period;
• interest rates through to 2006 ranging from 10% to 16% (198} - 10% to 17%) ; and
• escalation rates through to 2006 ranging Irom 6% to 1 I'M)(1983 - 7% to 12%!.

Because of the uncertainties associated with the technology of decommissioning and fuel channel
removal, and the above factors, these costs are subject to change.

The dates for the removal of fuel channels in Pickering units 1 and 2 have been subsequently revised
to the period 1984 to ] 987. The financial impact of this revision will be included in operating costs
commencing in 1985 when the provision for removal costs is to be increased and reflected in
electricity rates. The fuel channel removal costs incurred of S46 million exceed the amounts
provided as of December 31, 1984 by $38 million. The amount of S38 million is included with "Long-
term accounts receivable and other assets" and will be recovered through the provision for removal
costs over the period 1985 to 1987.

13. Fuel oil contract
Ontario Hydro contracted with Petrosar Limited tor the purchase of 20,000 barrels of residual fuel oil
per day through to April 1992. Deliveries for the years 1981 and 1982 were 6% and 2%, respectively,
of the contract quantities. No deliveries were taken during 1983 and 1984. Amounts have been
charged to the costs of operations in prior years to provide for settlement with respect to reduced
deliveries up to and including 1982. Ontario Hydro advised Petrosar Limited on May 24, 1983 that
the contract is at an end due to Petrosar's prior undertaking to the Government of Canada to limit its
production of residual fuel oil to an amount less than the contracted quantities. Petrosar has
commenced actions claiming damages of S45.5 million and $59.9 million for failure to take the
contract quantities in 1981 and 1982, respectively. Ontario Hydro has countcrclaimed for S39.4
million paid to Petrosar Limited in 1980, 1981 and 1982 and an accounting tor the difference between
market and contract prices for residual fuel oil supplied since the date »/ such undertaking. The
result of these actions and counterclaims and the rights oi Petrosar Limited under the contract are
not determinable.

42



14. Other (uses) sources of funds

Proceeds on s.iles <ii tixcd assets
1'ixed asset removal costs net ot salvage proceeds
Advances lot tuel supplies net ol amortization
Increase in long-term accounts receivable and other assets
(Decrease' increase in long-term accounts pavahle and accrued charges
Oilier net

1084 198}

milhiins oi dollars

28
146)
11

(120)
(14)
30

(111)

21

15. (Increase) decrease in working capital excluding long-term debt
payable within one year

Cash and short-term investments
Accounts receivable
Fuel for electric generation
Materials and supplies
Accounts payable and accrued charges
Short-term notes payable
Accrued interest

1984 1983
millions

(300)
29

(214)
12
90
23
93

(267)

oi dollars

95
|10~1

43
8

|37|
|87!
58

|271

16. Pension and insurance plans
Ontario Hydro's employee benefit programs include pension and insurance plans. The assets of the
pension, group life insurance and long-term disability plans and the changes in assets during the year
are shown in the financial statements of The Pension and Insurance Fund, and are not included in
Ontario Hydro's financial statements.

The most recent actuarial valuation of Ontario Hydro's pension plan as at December 31, 1983
reported a surplus of approximately SI 15 million jDecember 31, 1982 - SI 6 million!.
The significant actuarial assumptions used in the 1983 and 1982 valuations were:
• rate used to discount future investment income - 8.5%, and future benefits - 8%,
• salary escalation rate - 8%;
• average retirement age for males - 61.2 and for females - 6(1.7; and
• corporate shares valuation - five-year average.

The experience surplus for 1983 of $129 million, partially offset by an unfunded liability of $30
million for plan improvements, increased the pension plan surplus by S99 million.

The pension plan costs for 1984 were $51 million (1983 - $73 million! after the deduction of $28
million (1983 - $4 million! for the amortization of pension plan surplus.

The group life insurance plan bad a surplus of approximately $.^?, million as of December 31, 1984
and 1983. This surplus is available to cover the costs ol the group lite insurance, long-term disability
and pension plans.
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1 "7. Research and deve lopment

In ! ^ s 4 , a p p r o x i m a t e l y S";"; m i l l i on of research and d e v e l o p m e n t cos t s were charged 10 o p e r a t i o n s

and SI ~" m i l l i on were capi ta l ized ( l l W i - JoK mi l l ion and S4 mi l l i on , r e spec t ive ly '

18. Changes in accounting policies
(.'lunges in accounting policies, as described m the Snmmarv of Significant Accounting Policies,
were implemented effective lanuarv 1, 19X4 These changes have been applied on a prospective basis
because of the nature ol the environment in which Ontario Hvdro establishes its electricity rates
I he linaneial impact on total operating costs of these changes was reflected in the Corporation's
1 9X4 electriciiv rales

Iotal operating costs for the year ended December \\, I9N4 were idecreasedl increased by the
following amounts which reflect the financial impact of these changes in accounting policies:

Fixed assets
Capitalization of training costs
Earlier capitalization of project development costs
Change in capitalization of common facilities

Foreign currency translation
Amortization of unrealized foreign exchange gains and losses

on long-term debt
Amortization of foreign exchange gains and losses on early redemption

of long-term debt

Net decrease in total operating costs

millions of dollars

(27)

18)
(47)

53

(10)

(39)

19. Statement of Source of Funds Used for Investment in Fixed Assets
The Statement of Source of Funds Used for Investment in Fixed Assets has been revised to highlight
that funds used for investment in fixed assets are provided from two primary sources, operations and
financing. Investment in fixed assets is Ontario Hydro's total expenditures on capital assets during
the year. In 1983, this statement was titled Statement of Changes in Financial Position. The 1983
amounts have been reclassified to conform with the 1984 presentation.
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Auditors' Report

To the Board of Director* of Ontario Hydro:

We have examined ihe statement ot tmaneial position ol Ontario Hvdro as at December 3], !'AK4
and the statements ot operations, equities accumulated through deht retirement appropriations,
reserve lor stabilization ol rates and contingencies and source ol kinds used tor investment m nxed
assets lor the sear then ended Our examination was made in aeeordanee with generally accepted
auditing standards, and accordingly included such tests and other procedures as we considered
necessary in the circumstances.

In our opinion, these Imaneial statements present lairly the financial position ot Ontario
Hydro as at December 11, 1984 and the results o) its operations and the source ol kinds used tor
investment in lixed assets tor the year then ended in accordance with generally accepted
accounting principles. Further, in our opinion, such principles, except lor the changes in
accounting tor foreign currency translation, common facility costs, training costs and project
development costs as described in the summary of significant accounting policies and note 1 S,
have been applied on a basis consistent with that ol the preceding year

Toronto, Canada,
March 11, 19S5.

CLARKSON GORDON
Chartered Accountants
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Ontario Hydro

Five-Year Summary of Financial Statistics

Revenues
I'nmarv power ;md energy

Municipal utilities
Rural retail customers
Direct industrial customers

Secondary power and energy

Costs
Operation, maintenance and

administration
Fuel used for electric generation :

Depreciation
Other

Income before financing charges
and extraordinary item

Financing charges
Gross interest
Capitalized interest
Investment income
Foreign exchange

Income before extraordinary item
Extraordinary item

Net income

Financial position
Total assets
Fixed assets
Long-term debt
Equity

Sources and use of funds'1'
Funds from operations
Funds from financing
Investment in fixed assets

Financial indicators
Interest coverage"
Debt ratio1"

1984

2,555
712
516

3,783
429

4,212

884
1,036

476
174

2,570

1,642

2,322
(1,293)

(80)
118

1,067

575

—

575

27,301
22,147
20,659
4,084

1,246
1,756
2,624

1.25
.833

1983 19S2

million1- of dollars

2,265
644
448

3,357
448

3,805

952
978
396
191

2,517

1,288

2,012
(1,1941

(58)
56

816

472

—

472

23,194
19,948
17,977
3,509

987
1,823
2,746

1.24
.840

1, W
576
395

2,968
419

3,387

854
877

348
217

2,296

1,091

1,708
(968]

(67)
70

743

348

—

348

20,721
17,600
15,882
3,037

820
2,172
2,885

1.20
.845

1981

1,80(1
546
391

2 , 7 3 7

424

3,161

765

742

325
213

2,045

1,116

1,370
16281

(851
52

709

407

—

407

17,830
15,448
13,663
2,690

771
1,731
2,154

1.30
.841

1980

1,603

513
342

2,458
361

2,819

618
674
306
170

1,768

1,051

1,166
(4011
(109)

19

675

376

160

216

15,593
13,630
12,005
2,284

698
876

1,575

1.32
.846
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Average revenue

I ' n i n . u s p u w 1.1 . n u i i I K i g \

M l l l l l i l p . l l l i t l i l t ! e s

R l l K l l l e l . l l i <. l l s l o l l l l I s

D l I C C l l i u i l l s l l l . l l t l h l n l l K I

Secondary pnu or .IIKI encigv

All c l . i ss inc . i i ions c o m b i n e d

Average rate increases

Municipal utilities

Rural retail customers

Direct industrial customers

Average cost '

Hydraulic

Operation, maintenance
and administration

Fuel - water rentals

Depreciation ami
linancing charges

Nuclear

Operation, maintenance
and administration

Fuel - uranium

Depreciation and
financing charges

Fossil

Operation, maintenance
and administration

Fuel - coal, gas and oil

Depreciation and
financing charges

.184

.164

.384

.732

2.197

.348

2.500

.597

3.445

n : i i i n s p i i K i K iv. . i n h u m Hi 11 i i . i I i J K T O - . i

3.440

5.143

2.896

4.037

3.586

8.0

7.5

7.6

i 2 10

- o2"

2 "40

\ "6S

\ 409

s.2

,s.s

s ̂

2 9 s 1

4 4 "5

1 M l

i S9s

^ 20i

9 6

S "

10.0

2 "Id

2 2°o

1 S IS

T i. I 1 "

9 }

11 2

9 6

2 4"(

2 I IM

s <•

(•• 1

"'.I

m cents per kilowati-liour nl cniTt;\ ,ucner.iu\l

149

.066

. U." .360 .351

.606 .566

.506

.361

.330

.491

..^

1.026

.4S"7

.384

.SS3

.411

.232

.SO7

1.874 1.754 1.450

.36S

2.417

.SS6

.402

2..i2.S

.6S3 .611

3.413 3.082

.109

.491

.239

1.353

.342

1.856

.645

2.843

Footnotes

11! Figures tor WN0- I4S i have been rethissilieil to eonlnrm with the 1'.>S4 t'inanei;il s imemcnt pri 'senianon

ill (merest coverage represents income before cxtr.-ioriliiwrv ilem plus interest on bunds, mites, aiikl other debt

divided by interest on bonds, notes, and other debt
t in IUCU ny njiei esi on noi ius , UOILS , ai IU oi nei in iu

1̂ Debt rat io represents debt (bonds and notes pavable, s h o n - i e r m notes payable, o ther long- term debt , and
accrued irradiated luel disposal and tixeil asset removal cos ts less u n a m o r t i ; e d foreign exchange gains and

losses1 divided bv debt phis equi lv

4! Figures lor I9.S4 are prelimiinirv

T) A\er,ige eosi per k i lowai t -hot i r represents ihc costs a t t r ibu tab le to genera t ion but excludes the cosis related
to t r ansmiss ion , d i s t r ibu t ion and corporate admin i s t r a t ive act ivi t ies . These figures reflect the historical

accoun t ing costs ot operat ing facilities and the actual energy generated hv these facilities dur ing the veai.
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Ontario Hydro

Comparative Statistics

Customer stat ist ics '

I'mn.irv encrgv s.ilcs
Miinicip.il utilities
Kur.il rci.ul
I )irect IIHIUSHI.II

Secondary encrgv sales

Iiual Ontario customers
ResRlential
Farm
Commercial and industrial

Average annual use:
Residential
Farm
Commercial and industrial

Average revenue:
Residential
Farm
Commercial and industrial

Operating statistics
Dependable peak capacity ('000 kWI '
December primary peak

demand ['000 kW!
Primarv energy made

available |'0()0,()()() kW«hl

Total stat!, average lor year

1984

74,285
13,845
1 ,̂816

105,940

10,027

2,658
107
343

3,108

10,300
22,556

210,000

5.06
5.24
3.77

26,612

18,052

112,293

29,613

in nu l l :

7 l l « l l

12.S25
16, US

99,TT4

1 1,900

2,604
108
XW

3,051

in kilow

10,149
21,389

200,436

1982 1 9S 1

ion*, cil k i l o v i j t i - h o u i s

6\l>19
12.S6"'
1 5 , | | 9

95,(105

10,753

in thousand^

2,559
110
335

3,004

66,4)6
12,7 85
I7,1)77

96,276

11,063

2,528
110
329

2,967

att-hours per customer

9,976
21,135

194,376

9,852
20,731

204,575

in cunts per kilowatt-hour

4.69
4.87
3.50

25,269

18,792

106,071

31,233

4.34
4.50
3.28

24,906

16,872

100,836

32,654

3.96
4.11
2.92

24,595

16,600

101,659

30,850

19S0

M.K99
12,916
16,4 12

94,26"

10,727

2,491
112
322

2,92T

9,821
19,9V8

202,582

3.60
3.74
2.66

24,457

16,808

100,174

28,902

Footnotes
11I Figures lor lsl,S4 arc preliminary. Two lonner direct industrial customers are now included in the municipal

utilities total: Great Lakes Power i7()y million kW'hl; C.ananoquc Light and Tower Ltd. |6(1 million kW«hl.
|2I Includes mothhalled generation: 19S4 - 3,999,201) kW; 19S3 - 3,783,200 kW: 1982 - 3,034,200 kW;

19S1 - 1,913,000 kW; and 1980- 1,7()4,000 kW.
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