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Abstract

Business decisions relating to the electric power sector are a provincial responsibility in Canada. The
federal government looks to the three nuclear utilities to manage their nuclear assets and maintain them in a
way that maximizes their reliability, efficiency and overall performance. A significant development in
Canada's nuclear sector in the past year was the Ontario Hydro Nuclear Asset Optimization Plan. Structural
change in the North American electricity market is a major impetus for decisions regarding nuclear assets by
Canada's electric power utilities. The Ontario government is now taking steps to introduce competition in the
Ontario Electricity market. The province of New Brunswick, which has one reactor at Point Lepreau which
supplies one-third of the province's electricity, is also taking measures to introduce competition in its electricity
market.

1. INTRODUCTION

Canada's electric power industry is currently dominated by provincial Crown-owned utilities
operating in a highly regulated market. However, as in many other jurisdictions, the industry is
entering a period of fundamental change toward a more competitive, deregulated market. Many
provinces are moving towards, or considering, deregulation and/or privatization of electric power
utilities. The restructuring of electricity markets is expected to lead to a lowering of retail electricity
prices over time, thereby increasing competitive pressures on generators to produce electricity at the
lowest possible cost. Thus, when new capacity is required, average production costs per unit will be
a significant investment criteria.

Introduction of competition in the Ontario electricity market is a major impetus for Ontario
Hydro decisions regarding its nuclear assets over the past year. On August 13, 1997 the Ontario
Hydro Board of Directors released the Internal Integrated Performance Assessment (IIPA) Report of
the Nuclear Performance Advisory' Group. It also announced its Nuclear Asset Optimization Plan
(NAOP) which was designed to address the problems at the nuclear plants identified in the (IIPA).
The strateg} in the NAOP involves the overhaul of 12 of the 19 operating CANDU reactors; the
NAOP also involves the "lay-up" of the older 7 units so that the utility could dedicate its resources to
performance and output improvement at the 12 newer units.

The IIPA found the CANDU design to be robust with safety margins sufficient to protect
station workers, the general public, and the environment. However, it also found significant
deficiencies in Ontario Hydro's management and work culture, which are seen as the cause of the
deterioration of the operation of its nuclear units. A Select Committee on Ontario Hydro Nuclear
Affairs was established by the Ontario government in September, 1997 to review the Independent
Integrated Performance Assessment Report and ensure that the bests interests of Ontario taxpayers
and ratepayers are considered in Ontario Hydro's plans for its nuclear power plants.

Following the release of the Report of the Select Committee in December, 1998, the Ontario
released its White Paper on competition in the Ontario electricity market. The paper outlines the
Ontario government's view on introduction of market discipline in the Ontario electricity market.
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The province of New Brunswick is also looking into the introduction of competition in the
province's electricity market and released in February, 1998it White Paper entitled "Electricity in
New Brunswick Beyond 2000". The paper forms the basis for public discussions on this issue.

2. ONTARIO HYDRO'S NUCLEAR ASSET OPTIMIZATION PROGRAM

Ontario Hydro has 19 operating CANDU units. These were among the top performers in the
world for many years. In recent years the performance of several of these units deteriorated
considerably. Over the past 4 years, Ontario Hydro has suffered a 22% decline in nuclear output.
(Although performance has declined, in 1997, 9 CANDU reactors had gross capacity factors of over
80%; two of these units had gross capacity factors of over 95%; 12 units have a lifetime gross
capacity factor of over 80%; all the CANDU 6 reactors operating in Canada and abroad have lifetime
gross capacity factors of over 80%.)

Nuclear units, when performing well supply 2/3 of Ontario's electricity. Ontario does not
have hydro resources or fossil fuels and when the units are performing well, they are a competitive
and profitable source of electrical energy. When they are not performing well, the utility has to rely
on fossil fuels and/or imported electrical energy for replacement power.

Canada's nuclear regulator, the Atomic Energy Control Board (AECB), was cognizant of the
problems at Ontario Hydro's nuclear power plants; in recent years it has been critical of Hydro's
operating performance and felt that although improvements were being made by the utility, these
were not being done at an acceptable rate. Ontario Hydro's President initiated a detailed performance
assessment in early 1997. A Nuclear Performance Advisory Group (NPAG) was appointed to
undertake the IIPA; it was headed up by Mr. Carl Andognini, Executive Vice-President and Chief
Nuclear Officer of Ontario Hydro. The findings of the IIPA were presented to Ontario Hydro's
Board of Directors on August 12, 1997 with recommendations for a significant change to Ontario
Hydro's nuclear operations.

On August 13, 1997 the Ontario Hydro Board of Directors announced its NAOP which
involved a major overhaul of 12 of its 19 operating CANDU reactors and a lay-up of 7 of them in
order to dedicate its resources to performance and output improvement at the 12 units. The Ontario
Hydro decision was based on the results of the IIPA . Key conclusions were:

The root cause of Ontario Hydro's declining nuclear performance over the past few years is
the manner in which Ontario Hydro manages and operates its nuclear facilities.
CANDU technology is not the problem: the technology is fundamentally sound and "robust".
The plants are being operated safely under license to the AECB; the units will not be laid up
because of safety problems at the reactors.

Ontario Hydro was forced to take clear and decisive steps to ensure that its assets are well-
positioned to compete in the North American market. Faced with the decline in performance of its
nuclear units within the context of a more competitive North American electricity market, the
Ontario Hydro Board adopted the following plan of action:

re-engineering of managerial system, upgrade plant worker training and other staffing actions
to ensure return of the 12 operating units to the desired level of excellence;
lay up all 4 units at the Pickering A station on January 1, 1998 in a condition that permits
restart of Unit 4 in June, 2000 and the remaining units at six to nine month intervals by 2003;
commence lay-up of the 3 operating units at Bruce A in the spring of 1998 with a plan to fully
restore the units for restart in the beginning in 2003;
proceed with the recovery of the 7 units on the basis of their respective business cases, which
will include a review of other generation options available to Ontario Hydro;
shut down the Bruce heavy water production facility in March 1998;
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as an interim measure, make up for the lost nuclear capacity by increasing output from
under-utilized fossil plants, reducing exports to the United States and possibly increasing
imports from the United States and neighbouring provinces.

There was concern that the shutdown of the units would theoretically remove 4,370 Mwe of
generating capacity from the Ontario Hydro grid. Ontario Hydro indicated that it would make up for
lost capacity in the interim by bringing two oil-fired units at Lennox back into service and increasing
output from fossil-fired plants at Lambton and Nanticoke. It would renegotiate contracts for
electricity exports and possibly negotiate to purchase power from Quebec, Manitoba, other utilities
in the U.S. and from non-utility generators.

Nuclear energy has helped Ontario reduce greenhouse and acid gas emissions as the only
practical alternative to nuclear has been fossil-fired electricity. Because nuclear units help offset
emissions the NAOP has important long-term environmental advantages. In the short term,
however, there will likely be an increase in CO2 and other emissions since Ontario Hydro will have
to replace the lost nuclear capacity from the units that it will be "laying-up" for repairs mainly with
fossil-fired generation. Ontario Hydro indicated that the lay-up of the units will result in an increase
in emissions (mainly of sulphur dioxide, nitrogen oxides, carbon dioxide, fine particulates and
mercury) as well as smog if fossil-fuelled electricity is used as replacement power. A simple
assessment has shown that as much as 25 Mt of CO2 per annum could be emitted in order to replace
the lost capacity (each nuclear unit avoids about 4Mt of CO2).

3. ONTARIO GOVERNMENT SELECT COMMITTEE ON ONTARIO HYDRO AFFAIRS

The Ontario government set up a Select Committee of the Ontario Legislature on Ontario
Hydro Affairs on September 22, 1997 to review the IIPA Report, the nuclear recovery plan adopted
by the Ontario Hydro Board of Directors on August 13, 1997 and the Atomic Energy Control
Board's review of the IIPA.

An economic evaluation using the LUEC approach for re-investing in the power plants at
Pickering A and Bruce A was undertaken by Ernst and Young for Ontario Hydro; the results of
evaluation were presented to the 1997 Ontario Select Committee on Ontario Hydro Nuclear Affairs.
In the study, natural gas combined cycle plant was assumed to be the long-run price setter for base-
load generation and was the only other option used for the comparative analysis. The study shows
that while refurbishment costs are high, (783$ M CDN for Pickering A, 2741$ M CDN for 4 units at
Bruce A, and 878$ M CDN for units 3 and 4 at Bruce A), on a LUEC basis electricity costs from
rehabilitated Pickering A and Bruce A units is competitive. However, poor performance of the units,
lower than anticipated price for gas and/or higher than anticipated efficiencies for gas units could
affect the LUEC for Bruce A which requires higher up-front infusion of capital.

The Report of the Select Committee on Ontario Hydro Nuclear Affairs was tabled in the
Ontario Legislature on Thursday, December 18, 1997. In its report, the Select Committee:

affirmed the recovery plan announced by Ontario Hydro in August, noting that "the safe and
efficient operation of Ontario Hydro's nuclear generating stations is vitally important to the
people of Ontario";
recommended that Ontario Hydro return its nuclear plants to world class standards in terms of
performance and safety in a fiscally and environmentally responsible manner;
calls on the AECB to enhance its monitoring and its reporting on Ontario Hydro safety
performance and develop more stringent standards to ensure compliance.
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The specific findings are as follows:

(a) Internal Integrated Performance Assessment Report(IIPA): The Committee found that
the assessment in the IIPA is "frank and comprehensive" and that a once world-class utility
should have done better to manage its resources. The conditions should have been quantified
earlier and not allowed to resist improvement for so long. The financial penalties will
continue until the nuclear plants are returned to an optimal level of performance.

(b) Nuclear Safety: The facilities are being safely operated. This has to in large part with the
fact that the plants have multiple redundancies and back-up systems. In spite of these
features, there are serious issues regarding how operating performance has declined in recent
years and failure to act now could affect future safety. The "defense in depth" approach at
OHN has deteriorated and the following must be addressed to improve safety margin:
corporate culture of Ontario Hydro, staffing levels, technical problems related to ageing and
lack of attention to detail by all.

(c) Nuclear Asset Integrity: Historical failure to properly manage the nuclear assets through
prudent preventative maintenance is unacceptable. Ontario Hydro is responsible for ensuring
the long-term viability of its nuclear assets and operations. The Committee supported the
renewed efforts of Ontario Hydro to focus on nuclear excellence and to allocate and re-
allocate the necessary human and financial resources. However, more must be done to
ensure that this nuclear recovery plan does not fail."

(d) Nuclear Asset Optimization Plan: The Committee reviewed the system implications, costs,
financial and environmental and labour impact of the 6 options considered by the Ontario
Hydro Board and concluded that there is no doubt that the improvements are in the best
interest of the electricity consumers and the people of Ontario. It gave its full support to the
NAOP which is intended to return the nuclear units to optimal levels of performance.

The expenditure may result in a short-term decline in the Corporation's key financial
indicators. Nevertheless, the alternative of doing nothing is not feasible since it would lead
to the continued erosion of assets (about $24 billion) and eventual shutdown of a number of
the nuclear units.

(e) Bruce Community: The Committee was particularly concerned about the impact on the
Bruce Community. It concluded that "the Bruce communities will be significantly affected if
the three Bruce A nuclear units are placed in lay-up as presently planned". It urged Ontario
Hydro to continue way of investigating innovative ways to minimize impact on the Bruce
community while achieving nuclear recover goals. The Committee also noted that there was
'"an unequivocal statement of willingness by these communities to continue to host nuclear
operations at the Bruce site." It also noted that there is one or more private sector
consortiums which have expressed an interest in refurbishing the units at Bruce.

(f) Environmental Issues: The proposed increased reliance on fossil fuels was of serious
concern to the committee since the NAOP would significantly increase emissions over the
next few years. Even replacement power from the Ohio Valley would result in increased
emissions and transport of other gases in Ontario. Emissions would continue for a much
longer period if Bruce A and Pickering A are not returned to service. A different lay-up and
recover) plan for the nuclear units may alleviate this concern altogether.

(g) Regulatory Matters: In its submission to the Select Committee, the AECB stated that its
inspections, evaluations and audits had shown a decline in the quality of operation and
maintenance at Ontario Hydro nuclear stations over the past few years, though it had
concluded that the reactors were being operated safely. Although the AECB continued to
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license the nuclear stations, it was felt that the "defence in depth" had been eroded and the
AECB judged that significant improvements were necessary to maintain adequate standards
of safety in the longer term.

The AECB noted that Ontario Hydro Nuclear senior management had been informed of this
on several occasions and, although they took several initiatives to correct the problems, failed
to make any sustained improvements. The IIPA reached similar conclusions. The Select
Committee noted that the AECB tolerated OHN's quality of operations because the AECB
does not have the mandate to enforce regulations under the Atomic Energy Control Act. The
Act does not include modern regulatory enforcement tools such as the power to levy
substantial fines. The Committee was pleased that new Nuclear Safety and Control Act,
which is to come into force in 1998, will enable the Canadian Nuclear Safety Commission
(the new name for the AECB) to establish and enforce national standards.

The AECB Response to the Report of the Select Committee on Ontario Hydro Nuclear
Affairs was issued on January 29, 1998. The AECB reiterated points made to the Select
Committee during the hearings and emphasized that its "purpose is to regulate in such a way
as to ensure there is no undue risk to health, safety and security for people and the
environment (from the use of nuclear energy). The AECB is not responsible for energy
policy, for licensees' cost structures or other business-related areas."

(h) Other Matters: The Committee notes that Ontario Hydro is ill-prepared for competition
with a debt/equity ratio of over 90%. A portion of the Hydro debt could be "stranded" once
competition arrives. The amount of potentially stranded debt is in the $10-12 B range. The
decisions with respect to the allocation of excising debt to Ontario Hydro successor
companies and the determination of the method of stranded debt recovery are among the most
critical of decisions to be made in the transition to competition.

4. CURRENT STATUS OF THE ONTARIO HYDRO NUCLEAR PROGRAM

Planned improvements at the Pickering B and Bruce B units and at the Darlington station
have begun.Work includes updating engineering designs and processes; developing new
management and organizational procedures; implementing improved maintenance and work
practices providing extensive staff training at all sites. A workforce plan was approved by the
Ontario Hydro Board of Directors in January, 1998. To match skilled resources with pressing
organizational needs, a mix of strategies will be implemented which includes retraining of workers,
relocation of workers (mainly from Bruce to Pickering) and Darlington and hiring of new employees
with the necessary set of skills.

All four Pickering A units were shut down at the end of December, 1997 and procedures for
"lay-up'" consistent with the NAOP was started. The AECB approved the renewal of the operating
licenses for Pickering A and B for a one year term on March 31, 1998. The AECB received
confirmation from Ontario Hydro that adequate funding and resources necessary to carry out the
needed improvements at Pickering were in place. The timing for the return to service of the units
will be determined by Ontario Hydro's Board of Directors, based on economic and market
conditions: they would be returned to service in the following sequence: Unit 4: June 30, 2000;Unit
2: December 31, 2000; Unit 1: September 30, 2001; Unit 3: June 30, 2002 Restart of the units will
have to approved by the AECB.

On March 17, 1998, Ontario Hydro announced that the Bruce A units would be put in long-
term lay-up at the end of March so that the utility can concentrate its resources on improving its
newer units. (Unit 2 was laid up in 1995.) Ontario Hydro will be seeking license renewal for the
Bruce A units in June of 1998. The units would be re-started starting in 2003. The AECB's
approval would be needed to re-start the reactors. The deployment of staff to other sites will take
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about 2 years to implement. There are 3,946 employees at the site. The lay-up will affect about
1300 employees.

In February, 1998, Ontario Hydro Executive announced that the utility was charging the
(CDN) $6.6 billion estimated future cost of its Nuclear Asset Optimization Plan against its single
year 1997 operations resulting in a $6.3 Billion loss. Ontario Hydro indicated that this would enable
Ontario Hydro to meet its commitment to the provincial government on a rate freeze until the end of
the decade and the statutory debt retirement provisions of the Power Corporation Act. Ontario Hydro
indicated that these are expenditures that should have been made in the past. About $4,595 of the
$6.6 B will go to restoring the nuclear units and buying replacement energy.

5. ELECTRICITY MARKET RESTRUCTURING IN ONTARIO

On November 6, 1997, the government released the White Paper on Restructuring Ontario's
Electricity system. This policy document follows up on the recommendations of a 1996 report of a
previous committee (MacDonald Committee) entitled "A Framework for Competition". It sets out
the structure of the Ontario electricity sector including Ontario Hydro, the 306 municipal utility
commissions, independent producers and arrangements for out of province suppliers and purchasers.

The White Paper recommends that generating units be kept together and that Ontario Hydro
be split into a generation company and a transmission company, both state owned, and the
introduction of a competitive electricity market in 2000. The government is in essence establishing a
competitive electricity market by splitting Hydro's 90 year monopoly on generation and transmission
into two separate Crown corporations. Ontario Hydro will participate in the market as two new
commercial companies. By setting up an interim market to supply replacement power Ontario
Hydro has already opened up the supply side to other generators.

Highlights of the restructuring plan are:

introduce full competition at the retail and wholesale level by the year 2000;
establish an interim market (1998-2000) for replacement power on a competitive basis;
restructure Ontario Hydro into three separate entities, one non-profit corporation to manage
the market operations, and two commercial firms, one to operate the generation business, the
other to operate the transmission and other businesses;
separate monopoly operations from competitive businesses throughout the sector;
put the new Hydro businesses on a sound financial and economic footing, so that they can
operate commercially and independent of government guarantees;
hold existing Ontario Hydro debt in a publicly owned financial holding company;
consult on measures to recover potentially stranded debt, defined as any debt that Ontario
Hydro could not service as a commercial entity in a competitive market.

The Paper notes that is premature to take a position on the current size of the stranded debt, or
on the specific recovery mechanisms to be adopted. Besides the impact of competition on prices, it
cites "recent developments around nuclear cost and performance" and "potential costs of nuclear
decommissioning" as adding uncertainty. Consultations are underway with financial experts and
stakeholders on options for recovering potentially stranded debt and on the principles that should
guide the choice of options.

On January 20, 1998 the Ontario Government announced the establishment of its Market
Design Committee that will make recommendations on matters that the government should consider
regarding legislation for an Independent Market Operator. It will also advise on market rules and the
powers and responsibilities which any regulatory agency would need to reinforce and support a
competitive electricity market. The Market Design Committee is composed of industry and customer
representatives and is working on an implementation plan and its work is to be done by the end of
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1998. The government plans to introduce new legislation that will create a competitive market
starting in the year 2000.

6. ELECTRICITY MARKET RESTRUCTURING IN NEW BRUNSWICK

The government announced that it will deregulate the electric power industry. New
Brunswick Power has taken initial steps to prepare for deregulations by restructuring into business
units and beginning a debt-reduction program.

The government released a White Paper in February, 1998 entitled "Electricity in New
Brunswick Beyond 2000". The paper forms the basis for a public consultation process. A report
resulting from the consultations with stakeholders will be tabled in a Select Committee of the
provincial Legislative Assembly. The Select Committee will hold public hearings and report to the
government on its findings.

The paper addresses the issues of the future competitive market for electricity. It discusses
the questions of debt, rates and the future of Point Lepreau. The paper notes that Point Lepreau has
had a major financial impact on NB Power and represents 30% of generation. When it is not
operating, replacement fuel costs about $450,000 a day. A recent study has shown that it won't be
able to operate until 2014 as planned without a major refurbishment in the 2005-2011 time-frame.
Under current policy, depreciation charges are based on the plant continuing to operate until 2014.
Therefore, current depreciation will not recover the capitalized value of the facility prior to either

the required refurbishment or shutdown if it is not refurbished. If a decision is made to refurbish the
plant, then it can be extended beyond 2014. However, this can be done only at significant capital
cost.
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