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CHAPTER 1

Terms of reference




Chapter 1 - Terms of Reference

The purpose of our study is to provide the Government of Guyana (specifically
of the State Planning Secretariat, the Ministry of Public Utilities and the
Public Utilities Commission task force) with pertinent information in view of
the ongoing discussions concerning the divestment of the electric utility
company.

This information is to be used in the setting up of a regulatory framework, to
be implemented and managed by the Public Utility Commission, and also to
assist the government in evaluating and negotiating the present draft licence
agreement and in evaluating any further draft proposals.

The specific terms of reference is to provide technical assistance in the
following areas:

a) the standards and norms with which an electric utility would be
required to comply; particularly related to the quality and security of
the supply of electricity;

b) the basis and methods for adjusting electric tariffs;

¢) the methods for determining an abpropriate rate of return for an
electric utility and the basis for computing that rate of return.

In this report we provide information, options and recommendations pertinent
to the above mentioned areas of concern. We have also provided an assessment
of the Leucadia draft licence agreement dated 16/6/90.

This assessment was deemed essential and relevant to our mandate and we were
requested by Public Corporation Secretariat (PCS} and State Planning
Secretariat (SPS) officials to include the evaluation as part of our report.
Because this agreement is presently being negotiated this assessment became
our main priority.

In this final report we have also addressed certain issues which were of
concern to the Regulatory Commission Task Force, including;

- the regulatory process;
- the evaluation of rate increase requests;
- the use and need for automatic tariff adjustment clauses.

We have also included in this final draft some of the general observations
from the Hydro-Quebec expert committee regarding the Leucadia draft licences
agreement as well as certain pertinent documents which we have annexed. We
have also prepared a summary of our recommendations as a concluding chapter.
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Chapter 2 - Background, Definitions and Underlying Assumptions.

There is wide scale agreement that measures must be taken in Guyana to achieve
and insure increased electrical system reliability and to satisfy present as
well as forecasted levels of demand at the lowest possible price. This is
important not only for the well being of the population but it is essential
for the short and long term economic development of the country.

Providing an exclusive operating licence to a privately owned electrical
company which possessed the proper management and technical expertise and
which would be regulated effectively could insure the achievement cf the
desired objectives.

Requlatory Framework

Considering the monopoly position of an electrical utility company a
regulatory framework can be seen as an effective substitute for a competitive
environment.

Under this assumption, an effective regulatory environment should:

1) establish and assess demands for tariff increases and insure that
proper revenues are provided to the company to cover all productive
investment and operating cost requirements,

2) insure that the company would achieve a "fair" rate of return for
its efforts and risks,

3) set the rate of return and tariff structure to provide proper
incentive so that the company would operate cost effectively to insure
the lowest price possible for electricity,

4) insure certain standards and norms regarding customer protection are
met.

Operating Standards and Norms

It has been assumed that standards and norms related to "efficiency" could be
used as a means to measure and control the utility’s productivity and
performance.

Efficiency parameters such as technical losses, number of employees per
megawatt, per installation, per department or per miles of distribution lines
could be proposed to be used in a regulatory framework. However it is our
opinion that such values would not be of practical use because these
parameters would have to be updated continually with changes in new
technology, new equipment (requiring less employees), increased automation,
system expansion etc...

We also assume that any company that is given a licence to provide electricity
has tne required competence, expertise and experience to operate a utility
effectively.




The standards and norms that we provide are guidelines related to the "supply"
of electricity such as voltages, frequency and reliability.

Tariffication

In a regulatory framework the imposition and adjustment of tariffs serves five
fundamental economic purposes:

1) raise revenues to pay the costs of supplying a reliable source of
electricity and distribute these costs to the utility’s customers,

2) create financial incentives that align production and consumption
decisions,

3) insure that rates are as low and as stable as possible,
4) insure that the rate structure is fair and equitable and that there

is no discrimination between clients

Rate of Return

The rate of return is used in a regulatory framework as a performance
indicator which measures the maximum profit a monopoly is to be rewarded and
which acts as a financial incentive for the company to attain.

The calculation of a "fair" rate of return for a regulated company is provided
so that only a reasonable benefit compensates the company for the risks it is
taking and for the opportunitly cosls o1 ils capital and experiise. A maxlhuii
rate of return is imposed, along with a strict tariff structure, to insure
that the company’s monopoly power, especially in view of price inelasticity of
demand, is not abused and does not burden the consumer.

The rate of returs structure can provide proper incentives for the producer of
electricity to continually search for new and less costly and more efficient
methods of production, transmission and distribution of electricity in the
country. It should also provide the incentives to insure that new technologies
and alternative sources of supply be investigated for least cost operations to
be maintained.
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Chapter 3- Information that will help in the establishment of a proper
requlatory environment.

The following information could be used in the negotiation of a license
agreement as well as in the setting up ¢f an effective regulatory framework.

3.1 Standard and norms

These standards are aimed at providing consumers with minimum protection
regarding the quality and security of the electricity they are purchasing.

3.1.1 Quality of Supply

3.1.1.1 Frequency

Under normal operating conditions, considering the size of the interconnected
and isolated systems, variations in frequency up to 1% is an acceptable limit.

For the interconnected system, an additional parameter to be considered is the
maximum total integration deviation that the system should not exceed.
Through operation procedures, this deviation is usually corrected once a day
to maintain the customers clock on time.

3.1.1.2 Voltage {pressure of ener
Secondary voltages

We assume ihat secondary voitages avaiiabie In GLuyana wiil De standardized at
120/240 volts. These voltages are commonly used by various utilities in
North-America and in some other parts of the world. To our knowledge, these
utilities have permissible variation of supply that are similar. The values
shown in table 1 can be used as the lower and upper limits within which the
service should be provided at the customers meter.

If voltages other than 120/240 volts are to be adopted, then the upper and
lower 1imits can be determined by using the percentages in table 1.

The compliance with these limits are one of the parameters used for system
design. In practice a voltage depression greater than 10% after fault
clearance can be experienced providing the voltage will be quickly restored
within the acceptable limits. A one minute restoration delay is reasonable.

Upper limits should never be exceeded. The application of excessive voltage to
consumer’s appliances and electrical equipment must at all time be avoided
even during service restoration using proper system design and operational
procedures.




TABLE 1
(in volts)
Emergency : Normal condition : Emergency
condition : low nominal high : condition
106/212 110/220 : 120/240 125/250 : 127/254
- 12% : - 10% - + 4% + 6%

Transmission and primary voltages

The voltage for industrial customers supplied from the transmission and
primary lines could be agreed to on a case by case basis.

Continuous fluctuations
The utility should eventually adopt norms felated to "flicker" effects. This

is usually caused by a customer having a connected load that varies too much

with regard to the frequency of variation or by systems apparatus being switch
nn and ~fFf

"Flicker effects" can be extremely annoying to the customer and will cause
insecurity about a perceived unreliability.

3.1.2 Security of Supply

3.1.2.1 Service continuity indices

Continuity of service should be a major concein for a utility. Customers-
service interruptions have a number of causes usually divided into two
different categories:

- power failures due to equipment breakdown or random events caused
by factors external to the system such as fallen trees and branches,
wind and lightning;

- scheduled service interruptions allowing the utility to perform
maintenance and system modification work.

Each service interruption affects a variable number of customers and varies in
duration. For example, distribution system failures are more frequent but
affact fewer customers while transmission system breakdowns are much less
frequent but affect a large number of customers. It is useful for the utility
to classify interruptions by the system from which they originate. This allows
a better definition of the corrective measures that have to be taken and a
better follow up of the results of these measures.




While quality of service can be evaluated on the basis of the total number of
service interruptions during the year, this number only partially reflects the
impact of interruptions on customers to establish the reliability of the
overall system requires the collection and process of data on outage
incidents. From this data recognized international indices can be calculated
to determine how well the system is performing and comparison can be made with
neighbouring countries with similar systems.

The three main indices used are the following:

- Saifi = Total customers-Interruptions
Total customer served

- Saidi = Total customers-hours of interruptions
Total customers served
- Caidi = Jotal customers-hours of interruptions

Total customers interruptions

3.1.3. Liability

A responsible utility should assume a certain degree of liability with regards
to voltage and frequency standards.

We suggest the following text could be used to incorporate the limits of
responsibility in a licence agreement.

"....the utility guarantees neither the maintenance of voltage and frequency
at a fixed value nor the continuity of the supply and delivery of electricity.
In no cases shall it be held liable for damages and losses caused to

individuals or property resulting from:

- the supply or delivery of electricity
- the failure to supply or deliver electricity

- frequency variations and supply voltage variations not exceeding the
limits outlined (above) or if these limits are exceeded because of
fortuitous events or force majeure."”

Under this tyne of clause, the company will be liability if the stated Timits
are exceeded during the company’s normal operations.




3.1.4 SHORT TERM OPTION (transition period)

3.1.4.1 Voltage standards

Excessive voltage drop are probably common in certain areas (ref: Monenco
study) which means that the compliance to specific norms can only be achieved
if the necessary corrections to the distribution system are undertaken. The
question here is what transient values should the utility comply with until it
carried out it’s distribution rehabilitation program.

We do not intend to recommend any specific values but instead make a
suggestion on how the company could deal with this problem. First we must
outline an assumption:

In the 50 hz system, customer appliances and equipment are normally
rated between 220 volts and 240 volts while in the 60 hz system, 230
volts and 240 volts are more likely to be encountered. Low voltage, as
defined by the 240 volts standard, may in some cases be adequate for
some of the 220 volts and 230 volts equipment. (A 12% drop for 240
volts nominal represents only a 4.0% and 8.2% drop with regards to 220
volts and 230 volts nominal).

We suggest that during the transition peridd the company deals with voltage
complaints on a case by case analysis and takes the necessary actions to make
sure the voltage levels are within the limits specified in table 1.

Since the system will not improve overnight the company should not be liable
for not respecting these limits until the completion of the rehabilitation
program. In the case of a complaint before that time, the company should
respond to the customers request and if satisfaction is not received then the
company could be held responsible for damages to the customer’s equipment. It
should be noted here that if, for a specific complaint, the customer receives
satisfaction, a following complaint from the same customer within the
transition period should be treated as a new complaint and therefore the
company should be entitled to take the additional corrective measures as
stated before.

3.1.4.2 Servi ontinuity indices

The data required to calculate the continuity indices defined earlier is not
presently available at GEC. The new utility should be responsible for the
collection and processing of the necessary data. Considering the size of the
customer base, this information could be made available within one or two
years at the most.

3.1.5 Mechanism for Establishing Commercial Practices
The conditions governing the supply of electricity should be of public

domaine. For this reason, we recommend that these conditions be considered by
the utility and the regulatory commission for discussion and approval.




As an example, we enclosed Hydro-Quebec’s official document which was
presented to the government of the Province of Quebec for approval before it
became official (Bylaw 411).

We do not recommend that the exact content of this document be implemented in
Guyana. This is only an example of the way this issue could be dealt with.

3.1.5.1 Interruption of Supply

This question is covered on page 24 of the Bylaw document. Before a customer
is disconnected for not paying his bill, the customer is normally allowed at
least 98 days of supply and two warnings, one by telephone and the other by
registered mail, to insure that he has been informed.

3.1.5.2 Customer Refund

In certain cases, a customer who has had to pay for work to ensure that he
receives electricity may be entitled to a refund if a new customer utilizes
the same facilities the first customer has paid for within a five year period
(Bylaw 411 page 15).

3.1.6 System Losses

Many questions have arisen concerning systém losses. Though we do not feel
that a regulatory commission should use a value of system losses for the
purpose of controlling the utility’s efficiency, we were asked to provide this
value.

There are two kind of losses : technical and non-technical. Technical losses
for Guyana’s system can be economically brought down to a value of around 10%
to 12%. The unknown factor is non-technical losses which mainly consists of
stolen electricity.

The CIPS report forecasts 16% total losses in 1998. In our judgement, this
value should be a minimum target.




3.2 Requlatory Process - Example of a quasi judicial framework

Given the operational objectives of the rate regulation process, the functions
performed by the various participants in the process to achieve these
objectives can be quite different depending on the structure of the regulated
enterprise, the powers and practices of the regulatory commission and the
nature of the interventions. There is no such thing as a "typical rate case”.

Nevertheless, the general sequence of functions performed in most electric
rate cases involves:

1. Preparation of a rate application

2. Submission of the application to the board
3. Analysis of the application by the board
4

Notification of the public and potential intervenors, and
establishment of a hearing date.

Presentation of the applicant’s evidence in chief

Analysis of the applicant’s evidence in chief by the board and
intervenors.

7. Cross-examination of intervenors and their expert witnesses.
Preparation and presentation of intervenors’ evidence in chief

9. Analysis of the intervenors’ evidence in chief by the board and
applicant.

10. Cross-examination of intervenors and their expert witnesses.
11. Preparation and presentation of rebuttals

12. Preparation and presentation of final arguments and rebuttal.
13. Consideration of all evidence by the board.

14. Issuance of 2 decision, reasons for decision, and an order, by the
board.

These functions, in the sequence in which they are performed, are represented
by means of a general functional flow diagram presented on the following page.

Under this process, it is assumed that rate adjustments are possible only
after a final rate decision by a quasi-judicial body at the conclusion of full
public hearings.

It will be possible to expedite the hearing process by insuring participant
awareness of the time and cost of the process and providing incentives to
improve process efficiency. It is important to facilitate preparation by all
parties, including use of "prepared written testimony”, prehearings and
settlement conferences as well as insuring the process can deal effectively
with uncertainty.
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The hearing process could be also shortened if general public or selective
interventions by parties not associated with the utility or the board, are not
allowed.

The time-frame for a usual process adjustment hearings in the U.S. can be
quite lengthy and could vary anywhere between 4 and 18 months.

3.2.1 The Regulatory "Lag"

The "regulatory lag" is the characteristic of conventional rate regulation
processes which can impose a financial burden on the utility or to consumers
due to changing costs.

Generally speaking, lag refers to the time required to make approved changes
in rates. More specifically, lag may be defined as the interval of time
elapsing between the date when a change (increase or decrease) in the cost of
service of a requlated enterprise occurs, and the date when rates are approved
which will permit the amount of that cost change to be recovered from or
received by customers.

The burden of lag could also be reduced with the use of interim or automatic
tariff adjustments as well as relying on forecasted data on cost of service
and financial performance instead of using historical data in evaluating
requests for tariff increases.

Although measures should be adopted to reduce the financial burden of lag, it
can be argued that this burden is the "price"” which regulated enterprises
should pay for the reduction in business risk and increased stability of
earnings which their regulated position in the economy affords them. It could
also be argued that "lag", and the financial "burden of lag", have the
beneficial effect of providing a spur to increase enterprise efficiency.
However in times of rapid cost fluctuations the financial burden of lag could
be substantial.
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3.3 - Evaluation of tariff increases

Under the best of circumstances the method for determining an appropriate
tariff structure and levels should be undertaken using a combination of
average costs and long-term marginal cost principles. (such as was used in the
Stone and Webster study in November 1988). However, to describe a detailed
tariffication methodology in this report, based on average cost and marginal
cost principles would not satisfy the immediate needs of the regulatory
commission task force.

The need here is tc determine how the requested changes in the level of
tariffs by the utility should be evaluated by the regulatory authorities. The
method for determining if requests for tariff increases are appropriate and
reasonable should involve a full cost of service pricing analysis.

3.3.1 Bacic information requirements for a full cost of service evaluation

In order for utilities to account to their regulatory body, most utilities
follow detailed accounting systems prescribed for them by the regulator, i.e.
FERC uniform system of accounts. These uniform accounting practices provide
for the classification of transactions into various well-defined categories
including: 3) operating and maintenance expenses, b) depreciation expense,
c) taxes, and d) investment. The cost of service is defined as the sum of
a), b) and c) plus a fair and reasonable return on d).

This first principle of rate-making is:

Total Revenue Allowed = Cost of service
where :

Cost of service = E+d+ T+ (V-D)R

. = Operating and maintenance expenses

d = Depreciation expense

T = Taxes

V = Gross valuation of the utility’s property

D = Accumulated depreciation

R = Allowable rate of return

(V-D) is the rate base.

The utility needs revenues sufficient to cover proper operating expenses,
depreciation expense, and the taxes that would be payable if the authorized
rate of return were earned; and to provide a reasonable return on the net
valuation of the property used in serving the public.

The regulator must determine what are a utility’s allowable and reasonable
costs for rate-making purposes. It must be determined if they are costs
necessary to provide service. Certain expenditures can be deemed by the board
as ineligible for the "cost of service” calculations and are excluded.
"Disallowed" costs are frequently those whose nature would otherwise have them
classified as ordinary business costs in an  unregulated industry. The
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Uniform System of Accounts classifies such costs separately in order to
facilitate their treatment in the rate-making proces;:. One example of this
type of cost is charitable contributions. Disallowances are often made to
investments as well as expenses.

The FERC uniform system of accounts is only a starting point for the
requlatory process of rate-making. Determining what costs are appropriate for
inclusion in the "cost of service" is a matter of prudent and informed
judgement. Between regulators and utilities there are usually differences of
opinien as to how these records should be used in the "rate-making" process.

3.3.1.2 Use of a "Test Period”

In order to determine the cost of service, the regulatory commission must
begin with a review of the utility’s operations over a given period of time.
This "record of costs”™ is referred to as the "test period”.

A very convenient test period is the latest 12 months for which complete
financial data are available. The regulatory commission examines the test
period and determines the cost of service by applying the above formula.

However, since the regulatory commission is looking forward into the future
when setting rates, a historical test period may not accurately portray the
relationships between revenues, expenses and rate base that will prevail in
the future. The test period may contain abnormal or non-recurring costs.
These costs must be removed.

In order to make the test period representative of the future, regulatory
commissions allow the test period to be "normalized”, or adjusted to "going
levels”, in other words, the test period is adjusted for known and measurable
changes that will prevail during the immediate and near future ,such as
inflation, but which were not fully reflected in the test period results.
Adjusted historical costs and forecasted costs would be synonymous here.

The revenue side of the calculation would also be adjusted in the same way,
incorporating recent tariff changes as well as expected changes in the overall
demand for electricity .

3.3.2 Allowing updating of tariffs using interim cost adjustments.

In order to understand the full impact that changing costs have on the
utility’s. ability to satisfy its operating requirements, a full cost of
service tariff »nalysis used within a predetermined regulatory process should
be undertaken bufore allowing any tariff increased to be passed onto the
consumer. However if the regulator feels that it must insulate the utility
from certain operating risks associated with fiuctuating costs, then
adjustment mechanisms can be defined.

To effectively deal with problems associated with rapidly changing cost
structures and the financial impact of lag , interim cost adjustment
mechanisms, which would only be instituted once the input price change reached
a predetermined level, could be implemented.
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Interim costs adjustments would be preferred to basic automatic adjustments
since changes in rates could be made simultaneously with a change in input
costs without prior authorization of the r2gulator but would be subject to
later examination and final approval by the regulatory authority at the next
or soonest possible hearing date.

Tariff adjustment clauses are usually only associated with fuel cost changes
and are measured using a international fu=l price index. Tariff adjustment
mechanisms are seldom used for changes in foreign exchange or for inflation
Inflation is usually a considered in the forecasted financial information for
which an expected rate was negotiated during the normal regulatory hearing
process.

Automatic or even interim fuel-adjustment clauses are quite controversial as
they can reduce least cost incentives and can introduce a possible bias
towards dependence on thermal production. Also by allowing automatic fuel
adjustment clauses a utility could benefit from a rate of return above the
maximum allowable level for a certain period of time.

As with most cost inputs the impact these costs have on the entire operating
position must be evaluated to judge what portion of the fuel cost increase can
be passed onto consumers. If for example it has been found that fuel costs
represents only between 50% and 60% of the utility’s total operating costs,
which was the case for GEC in 1987, then any tariff adjustment should be
factored by that percentage.

There are instances, as witnessed in Haiti and a variety of state regulatory
commission in the U.S., where fuel cost provisions are serarated from other
tariff charges on the customers bills in order to demonstrate that ensuing
price increase are beyond the control of the electric utility. However these
price fluctuations must be of a certain magnitude before being passed
automatically onto consumers and the impact of the changes are always
evaluated either prior or subseguent to the adjustments.

In situations where the price of fuel decreases or the regulator finds that
the company has earned unreasonable revenues since the last evaluation, it is
not uncommon for a regulatory body to issue "show cause" orders. Hearings
would then be held in which the utility must "show cause" why the rates should
not be reduced. In Canada, there are allowances for the regulatory body to
rol1-back prices or demand a consumer pay-back (as was the recently observed
with Bell Canada) if the commission had determined that the rate base
calculation forecasts or other information provided to substantiate the tariff
increase request was later found non representative or that maximum rate of
return parameters were exceeded.

We recommend that at least twice a year the regulator should automatically
undertake a full cost of service evaluation if an interim fuel adjustment
mechanism is allowed.
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3.3.2.1 Fuel adjustment clause

Below is an example of a fuel adjustment clause based on clauses used in the
Canadian Atlantic region.

“Application: the following fuel clause will apply to all rate schedules
applicable to the sale of energy by xxxx with the exception of that energy
provided under signed contracts with individual customers, when such contracts
contain separate fuel clauses.

Fuel clause: If because of any variation in the international spot price of
Bunker ‘C' fuel o0il to xxxx utility, above the cost of $2.90 per barrel or
below the cost of $3.10 per barrel, the price of energy shall be increased or
decreased accordingly by .5 mill per kwh for each whole $0.20 variation in the

price per barrel.”

3.3.2.2 Maintaining incentives for fuel efficiency.

As mentioned above, one of the risks of allowing for automatic fuel adjustment
is that it can create biases towards thermal production or the inefficient use
of fuel. One possible method to insure that the utility’s incentives for fuel
efficiency are maintained once fuel cost adjustment mechanisms are in place is
to incorporate a fuel efficiency incentive calculation as part of the
adjustment clause.

The efficiency incentive calculation could resemble the one below;

R = Fuel efficiency ratio = Kwh
unit of fuel consumed

Rt = efficiency in current period
Ro = efficiency in initial period
1 = fuel cost factor = fC = Cost of Fuel
C Total (Adjusted) Operating Costs

cost of fuel and efficiency adjustment = Z * Rt
Ro

If fuel efficiency has increase (Rt/Ro > 1) then the adjustment will be
greater then the fuel cost factor alone and subsequently if the efficiency has
decreased (Rt/Ro < 1 ) then the tariff adjustment will be smaller then the
fuel cost factor. If the efficiency has not changed then the tariff can only

be adjusted by Z.
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3.3.2.3 Example of how a fuel adjustment could work

Let,
FC = $600,000
TC = $1,100,000 - $100,000
7 = 60%
fo = $30 a barrel
ft = $33.30 a barrel
Rt = 4.5 kwh per gallon
Ro = 5 kwh per gallon of fuel
With,
ft = cost of fuel on international market in current period
(ie New York Bunker C)
fo = cost of fuel on international market in initial period .

TC= total (adjusted) operating costs = Total operating costs minus cost
disallowances

If ft/fo > 1.10 or ft/fo < .90 ( example of a threshold of 10% change) then
tariffs could be adjusted by the utility without following the normal
reqgulatory process.

The Fuel Cost Adjustment Factor (FCAF) would then be;
((Z * Rt/Ro) * (ft/fo)-1)

(.60 * .90) * (1.11-1)
.54 * (11 .
.0594

nowon

Tariffs would be adjusted by 5.94 % in this example. If tariffs would be
adjusted by the full fuel cost increase they would be adjusted by 11%
($33.30/$30.00 - 1) which would be quite unreasonable as it would not reflect
the impact of fuel costs on total operating costs and would not provide any
incentive for the company to improve its efficient use of fuel.

If for example the company’s efficiency was to increase to 6 kwh per gallon
then the FCAF would increase to 7.92%. This increase should act as an
incentive for the utility to increase its efficiency;

((Z * Rt/Ro) * (ft/fo - 1)
(.60 * 1.2) * .11

J2 * .11
.0792

n w n
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If on the other hand the company’s efficiency was to decrease to 4.0 kwh per
gallon then the FCAF would decrease to 5.28%.

((Z * Rt/Ro) * ft/fo)
(.60 * .80) * (1..11 -1)
48 * 11 .
.0528

Also, as an example, if fuel cost were to decrease (i.e. ft = $26.5 a barrel
and assuming fuel consumption efficiency was to remain constant) then;

((Z * Rt/Ro) * (ft/fo)-1)

(.60 * 1) * {
..60 * - 117
- .0702

.883-1)

Tariffs would then have to be decreased by 7.02%.
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3.4. - Determining an appropriate rate of return for an electric utility
and the basis for ccmputing that rste of return.

As mentioned earlier, the reasoning or basis behind the determination of a
"fair" rate of return will be largely a function of the risks associated with
the operation of an electric utility in Guyana.

The rate is derived by considering what companies of "similar risk™ in
unregulated industries normally make. The value associated with risk is not
easily derived since all companies operate under distinct circumstances.

A fair rate of return should be an incentive for the company to attempt to
achieve and should not be guaranteed. By introducing a guaranteed rate the
company’s operating risks are reduced as are the company’s incentives to
operate in a cost effective and efficient manner.

In North America a utility company’s "fair" return usually is determined by
aliowing a reasonable profit meacured in terms of its capital assets, however
there are certain inefficiencies and biases inherent in using this type of
regulatory indicator. Utilities that want to raise the ceiling on allowable
profits are sometimes tempted to use more capital than is desirable. The
minimization of distortions toward the accumulation of urproductive assets and
the favouring of excessive capital expenditure must be considered in the
choosing an effective rate of return indicator.

Also , it is important to note that a "fair rate of return” rates are nominal
rates and not calculated as real rates net of inflation.

The financial indicators used to determine and limit the company to a "fair"
return could include:

- return on assets,

- return on equity,

- economic rents,

- capitalization ratio,

- self financing ratio,

- interest coverage rate,
- profit margins

A1l of these indicators are described below as available options. They could
be used inZividually or in tandem in order to be more effective considering
the type of regulatory framework desired.

Return on Assets

This indicator, which is the one preferred in the draft concession agreement,
is measured as a percentage of allowable after tax profits divided by a "Rate
Base". "Rate Base" is a regulatory concept defining the computation of an
adjusted asset base upon which the utility would be allowed to earn its

return.
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Under this indicator, however, there will be no disincentive for the
company to accumulate excess assets in order to increase its nets profits.
If the rate of return was linked to productive capital or new net
investments this would give an incentive for the company to invest in new
productive capacity and would eliminate the possibility of needless
hoarding of non productive assets. It is in this same vein that all
attempts at overvaluing the asset base must be minimized as this will only
act to increase the net profits over the long-run.

Economic_Rents

Economic Rent is a very recent development in the regulation of public
utilities and monopolistic government suppliers. Methodology for
requlating performance using economic rents (or opportunity cost of
capital) has been recently developed in a London Business School paper by
Mr. John Kay and Mr. Evan Davis and we feel that a close investigation of
this method is warranted.

It is designed as a performance indicator that captures the economic rents
a company is making and the loss to the economy if it stops trading. It is
designed to capture the economic value of a company in the short and long
term. It can be measured as the difference in value between the firm as a
going concern and the firm broken up.

Annual rents are oqual to operating profits less the revenues the
company’s assets could have earned if employed elsewhere. Operating
profits minus the cost of operation divided by input costs will give the
rate of return based on economic rents.

Government regulation can be guided by this measure of corporate
performance by setting maximum allowable rent. This could remove some of
the distortions felt with regular return on esset indicators.
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Return on Equity

Equity on a companies balance sheet is defined as assets minus debt. The
rate of return on equity is defined as net income divided by shareholder’s
equity (averaged over the year). This rate is the one most widely used by
North American regulators.

Using this indicator, returns are set at levels that permit utility stocks
to trade at prices in relation to the book value similar to those of
equities of non regulated companies. Equity return is designed to enable
the utility to attract capital on reasonable terms and realize a return on
book equity comparable to the returns obtained by competitive enterprises
with similar investment risks.

In the U.S. it is felt that since the return on equity is determined from
the combination of capital market demands, risk and payout, this value
should be a driving variable in the computation of allowable returns.

Capitalization Ratio

Capitalization ratio is measured in terms of shareholder’s equity divided
by shareholder’s equity plus total debt. Totai debt being long-term debt,
notes payable, long-term debt payable within one year and perpetual debt.

Self Financing Ratio

Self financing ration is measured in terms of total funds provided by
operation minus dividends declared divided by investments plus redemption
of Tong-term debt.

Interest coverage

Interest coverage is measured in terms of income before interest and
exchange loss plus net investment income divided gross interest charges.

Profit marqin

Profit margins, measured as net after tax income in relation sales, or
even in relations to revenues or total costs, could be used as effective
indicators under a regulatory framework if used in combination with other
indicators. .

3.4.1 How to calculate an effective value for the Rates

There is no real formula or methodology for determining the appropriate value
for the effective rate of return. Their can only be a subjective valuation
based on risks accepted by the utility and the basic cosi of capital of the
utility. If the cost of capital to the utility in the form of either a
interest charged on a bank loan or a share issue both associated for the
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direct purpose of financing the purchase on investments in this project are
known, then an effective rate could be derived.

Recommending an appropriate level for the rate in this report will be
difficult as it has not yet been determined what the new utility’s investment
and operating risks or the companies opportunity cost of capital will be under
the agreement.

We must stress that since the rate is to be used as an incentive for the
utility to operate at a least cost level , the guaranteeing of the rate of
return would eliminate that incentive.

We can highlight some information and examples regarding the determination of
a value for a rate of return.

- In the U.S., utility companies are to make no more than a "fair" return
on equity. The FERC - Federal Energy Regulatory Commission use a OCF
(discounted cash flow) methodology to determine the appropriate rates of
return value as a function of book equity to indicate what non-regulated,
"comparable risk" companies earned on book equity. Sometimes a rate of
return on an asset base which is set lower to correspond with the rate of
return on equity.

- The British government in setting prices for monopolistic suppliers,
such as defense contractors, uses a combination of rates in order to
insure that biases towards capital or labour are not felt. These
companies are allowed to make an average of 10% return on capital and a
4% return on total costs.

- The Stone and Webster study recommended an 8% rate of return requirement
on a Net Fair Value asset base (which includes only productive assets).
They state that 8% was a rather standard measure used in earnings test
submissions for IDB loan approvals and that an 8% return on productive
assets, taken together with depreciation charges, would provide adequate
capital recovery for GEC investments.

- Hydro-Quebec, is governed by a Rates Bylaw allowing the company to make
no more than a 13% rate of return on equity (which has yet to be
attained). The goal of the company is to achieve an overall return on
equity greater than its average cost of debt as well as achieve an
interest coverage rate of at least 1.0, a capitalization rate of at least
25% and self-financing ratio of at least 30%.  However these later
indicators are adhered to more for financial security and maneuverability
than to conform to set regulatory parameters.

In order to achieve its objectives Hydro-Quebec’s has elaborated a
specific strategy including;

1) optimize revenue by establishing a rate structures that reflect the
total costs of supply,

2)  control cost increases and rontinue efforts to improve productivity.
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3) minimize financing costs, manage financial risks more effectively
and limit the payment of dividends.

4) Continue to improve productivity, primarily through increased
accountability of functional units.

3.3.4.2 Fair Value Rate Bace

As mentioned earlier, when using a rate of return on assets it is important to
properly define what elements are included in a fair value rate base. As
with defining cost of service elements, what is included in the fair
value rate base is subject to prudent judgement.

We recommend that only productive assets be included and that some allowances
be given for working capital and fuel stocks. Including such elements as plant
under construction in the fair value rate base calculation is controversial
and not accepted by a majority of regulatory commissions.

Many regulators question whether today’s rate payers should be required to
bear the entire cost of financing the construction project. Including work in
progress in the rate base could also eliminate incentives for the company to
insure that construction is undertaken with the minimum amount of delay.

In order to compensate investors for their foregone earnings if their funds
are tied up in construction, some regulatory authorities have permitted the
capitalization of Interest During Construction (1IDC). This capitalized
interest is added to the utilities investment in Plant Under Construction
(PUC). Utilities are then compensated for their investment in plant under
construction on a deferred basis through the resulting higher depreciation
charges after the plant goes into service. In this way the cost is borne by
the rate payers over the service life of the plant.
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Chapter 4 - Assessment of the Leucadia Draft Licence Agreement

Our observations are based on the preliminary draft presented by Leucadia
to the government of Guyana which is dated June 16, 1990.

General observations

We have concerns whether the present structure of the draft concession
agreement will allow for a regulatory environment to operate effectively to
achieve the required objectives. We are concerned that in its present state
this agreement does not provide the proper incentives for the new company to
operate cost effectively and efficiently and subsequently is not in the best
interest of the Government and the present and future electric consumers of
Guyana.

In its present form the party which will benefit the most from this agreement
is Guypower. We find that the agreement does not distribute the risks
proportionately between the two parties as Guypower wants too many guarantees.
Under this agreement Guypower will operate in an environment that is almost
risk free and wnere there will be few incentives to operate at a least cost
level.

The agreement should state clearly that the company will attempt to maintain
least cost operaticns, continually investigate cheaper sources of supply and
production, and work to minimize the price of electricity. A 10 year Master
Plan stating investment plans as well as 3 year financial ‘orecasts and
analysis on which to base tariff rates is also a recommended requirement.

We recommend that an agreement of this nature, which provides an exclusive
licence with respect to a strategic economic sector for a 40 year period must
not be entered into without proper consideration. We feel that a shorter time
frame, such as 15 years, should be considered as their does not seem to be
sufficient evidence to warrant a 40 year licence.

Our assessment of this agreement in terms of the three areas of our mandate,
with specific reference to the articles of the agreement, are as follows:

1) Standards and Norms (involving minimum_standards for security and quality
of supply].

- Article 7: point 4: maximum voltage variance is too high over the long
term (ie last 35 years of contract). The North American standards are
approximately plus 4% during normal operation and plus 6% during
emergency operation instead of plus 8% and 10% respectively. High
voltages will harm consumer appliances and industrial equipment.

- this agreement does not address the issue of minimizing the voltage
fluctuations that can occur with system equipment operation. A standard
for "flicker effect” could be proposed by the company to the commission
within a five year period.
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Article 9; point 2: in the annual report, an index of reliability could
be included which demonstrates the quality of service regarding
continuity,

this agreement does not address the commitment to propose or follow an
investment plan for the rehabilitation or upgrade of the system. As an
example, article 7, point 2, there is no completion date regarding the
conversion of the 50 hz to 60 hz. This could be stated in the agreement
in order to reduce technical losses and operational costs as early as
possible.

Tariffication

certain articles (13, 14, 16) allow Guypower to amend tariffs at will,
this agreement should render any regulatory framework powerless and
ineffective.

the tariff updating structure inherent in this agreement is too
immediate (art. 13, 14, 16), and the variation in costs of inputs are
passed directly to the consumer without considering the relative impact
that these costs have on the company’s total operating cost position.

art. 11 and 12, fuel cost indexing should be done only in proportion to
its effects on the company’s total cost structure. Indexing for exchange
rate fluctuations should apply only to foreign manpower and imported
inputs and the impact on total costs must be first examined before
allowing rate increases due to currency fluctuations.

article 13, the structure and responsibilities of the regulatory
commission should be finalized before the agreement is signed, if not he
government will have much difficulty to introduce any legislation after
the signing of the agreement.

article 8.1, states that the structure and policies of the National
Utility Commission should be in compliance with the terms and conditions
of this licence. It is normally the other way around.

article 14, will discriminate against a certain client who should be
able to operate without having restrictions placed on the managing of
their own foreign exchange requirements.

if hook up charges are considered for one type of customer they should
be considered for all types of customers so their is no discrimination.
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3) Rate of Return

there are no incentives for the company to adjust its operating cost
structure or implement internal planning policies to increase its
operating efficiency in order to achieve its "fair rate of return®,
since there are allowances in the agreement such as article 17.3 which
states that if the company does not achieve its pre-established rate of
return, it will simply adjust tariffs to do so.

the method of replacement value asset calculation (Reproduction Cost New
Value of the assets), article 18, is not a generally accepted procedure
and seems unwarranted here. We are very skeptical about this method of
assessing asset value and the implications of this method in regulating
a "fair" rate of return. The reevaluation of assets means the rate of
return is a net real rate (net of escalation). Supposing an inflation
rate of 10% for a year, the rate of return thus calculated will be Libor
+ 3% + 10% which is abnormally high for any standards.

biases and leakages toward the accumulation of unproductive assets can
occur under a simple rate of return on fair value rate base calculation
(articles 17 and 18).

Guypower is not willing to absorb any short-term fluctuations in fuel
input costs, exchange rates and even local operating costs by passing
everything directly on to the consumer. (Article 16, 22, 23). This will
reduce the company’s operating risks considerably. If such is the case
then the allowable rate of return should be lowered accordingly.

Guypower wishes to have a-surances by the government that all foreign
exchange exposure will be covered but without introducing any assurances
that foreign exchange requirements will be minimized. It seems that this
agreement is structured to insure that foreign exchange requirements
will increase in the short and long-run (ie increased need for external
auditors, consultants, directors, technical staff, dividend payments,
fuel and component imports).

the rate Guypower is requesting (LIBOR* plus 3%) could be considered
high in view of the limited risk that the company seems willing to
accept - Article 17.2, 13, 14 & 16. However it is difficult to determine
an appropriate rate since it has not yet been established what amount of
investment capital the company will inject, what extent this capital
will be in the form of loans and who will guarantee those loans.
Considering the effect of reevaluation of assets, this rate is properly
to high.

* LIBOR - London Interbank Offered Rate is equivalent to the 3 month Euro-U.S.
dollar deposit rate in London. On June 6, 1990, this rate was 8.50% and
between March 1988 and June 1990 the rate has fluctuated between a high of
10.58% and a low of 7.66%.




CHAPTER 5

Expert committee observations




27

Chapter 5: Expert committee observations

The expert committee agrees with the overall conclusions and analysis of the
inception report. The committee members believe, however that the subject
matter is far more complicated and cannot be sufficiently addressed and
explained in a report of this size and in such a short time period. The
comittee does believe that all possible attempts have been made in this
report to provide information to protect the Government of Guyana’s position
under this or any further negotiated agreement.

It is important to point out that bylaw 411 establishing conditions governing
the supply of electricity in Quebec (appendix x) required ten years of work
including several revisions before being acceptable and enforceable standards.
It is hardly conceivable to prepare such a bylaw for Guyana without 2 or 3 of
adjustments.

An effective requlatory framework can be established only through a flexible
process of adaptive adjustments. There exists no predetermine recipe to insure
that a regulatory framework can adapt continuously and dynamically to
changing needs, objectives and economic environments.

Concerning tariffication, it is a matter of philosophy. On the one hand, a
utility must calculate his true costs for each kilowathour sold and at least
two well known methods exist including: cost of service analysis and a
marginal cost study. On the other hand, the way those costs are passed on to
various categories of consumers is another problem much more political and
social, that no methodology can fully cover. In the short term it will be
sufficient for the regulatory commission to concentrate on insuring that an
alteration of tariff levels are justified using a full cost of service
analysis.

The committee has included several appendices such as a copy of Hydro-Quebec’s
master plan in which are presented a further discussion of some of the issues
that are essential for the maintenance of the constant balance between a
regulated utility’s revenue requirements and the customers best interest.

Format of the agreement

Usually a licence of this nature begins with a special introductory section
defining all the terminology. The parties need to refer to terms in the rest
of the contract that are properly understood by all parties in order to
prevent problem of interpretation during the operating phase.

Also these licence agreements are followed by appendices, that are legally
binding, in which equations and adjustment clauses are precisely determine
with the description and sources of external or internal data to be used for
the calculations.

These two elements are missing from the Leucadia agreement, adding a certain
level of confusion. Also, it would be more appropriate to separate the
agreement by chapter, each involving a specific subject matter, and divided
by section and subsection.
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For example

Chapter 1: Definitions

section 1.1 Working capital

1.2 Fair Value Rate Base
1.3 Equity
etc..
Chapter 2: Ownership
2.1 Leucadia
2.2 Government of Guyana
2.3
Subsection 2.3.1
2.3.2
2.3.3
etc...

Appendices: ( Must contain clauses that can be revised under the regulatory
frame-work. By doing so, parties do not have to reopen the entire
agreement each time alterations have to be made.)

Appendix 1. Fuel Cost Adjustment Clause

Appendix 2. Fuel Efficiency Calculation

etc...




CHAPTER 6

Summary of recommendations
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Chapter 6: Summary of Recommendations

1- The rate of return should fluctuate between a ceiling and a floor with the
ceiling never being guaranteed.

2- LIBOR plus 3% would be an acceptable ceiling for a rate of return on equity
but is much too high as a rate of return on a fair value asset base.

3- The use of only one rate of return indicator is insufficient. We propose
that a rate of return on equity (the level being derived as a function of the
risk accepted by the utility and the cost of its capital to purchase the
assets or to undertake short term investments) be used along with an interest
coverage rate of approximately 1.5 to 1.6 and a capitalization ratio of 25% .

4- To proceed towards a system conversion of 60 cycles as soon as possible in
order to reduce conversion costs and costs associated with losses.

5- Impose a technical loss reduction to a minimum of 12% over the medium term
(1998) and have the utility undergo modeling studies to continually estimate
how to reduce losses to this level. The 4% minimum for non-technical losses
should also be requested although the wutility should have sufficient
incentives to reduce these commercial losses on their own.

6- Three (3) to four (4) years has been deemed a sufficient grace period
until the imposition of the voltage parameters specified in table 1 section
3.1

7- The regulatory framework should be in place prior to the signing of any
licence agreement.
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Appendix 1: List of documents referenced and individuals that were consulted

between the 8th and the 22nd of Auqust 1990.

1.1 - Documents consulted in Guyana:

1)

2)

3)

4)

°)
6)

7)
8)
9)
10)

11)

12)

13)

Distribution Master Plan for Guyana, Monenco Consultants limited,
February 1989

Guyana Electricity Corporation Rehabilitation Program, Document of
the Inter-American Development Bank, May 1985

Refurbishment of Major Plants in the Guyana Electricity Corporation
System, S.A. Wheeler and B. Newman in association with British
Electricity International Ltd., January 1985

Master Plan Study on Electric Power Development Project in the Coastal
Area, Japan International Cooperation Agency, May 1989

Draft Electric Utility Licence Proposal, Leucadia, June 16th, 1990

Tariff and Financing Study for Guyana Electricity Corporation,
Stone & Webster Management Consultants, Inc., November 1988

Hydro-Electric Power Act, 1S73

Electricity Act, 1975

Draft Public Utilities Commission Bill, 1990

Federal Eneragy Requlatory Commission (FERC), Uniform System of
Accounts

GEC-Leucadia Task Force Report, Attachment 2, Issues of non-agreement
re proposed concession contract, July 18th, 1990

Ministry of Planning and Development, State Planning Secretariat,
Memorandum: Leucadia Comments on Public Utilities Commission Bill
1990, August 15th, 1990

Guyana Electric Corporation Integrated Investmeni Programme,
Canadian International Power Services Inc., July 1990




1.2 Consulted individuals: (presented in alphabetical order)

John L. Agard, Department of Industrial Relations, Corporation Secretary, GEC
Mr. H. Bovell, Chief Executive Officer, Public Corporation Secretariat

Mr. Philip Chan, Senior Program Assistant, U.N.D.P.

Mrs. C. Corbin, Head Planning and Business Development Dept., Public
Corporation Secretariat

Mr. Robert H.0. Corbin, Deputy Prime Minister, Public Utilities
Mr. B. Crawford, Chairman, Bauxite Industrial Development Company
Mr. Thomas W. Gittens, National Program Officer, U.N.D.P.

Mr. Verlyn D. Klass, Strategic Planning Manager, Guyana Electricity Corp.
Miss Erlinda Layog, Chief Technical Adviser, U.N.D.P.

Mr. W. Leander, General Manager, Guyana Electricity Corporation.
Mr. A. MacDonald, Group Manager, Maintenance and Transport, GEC
Mr. K. Narrain, Permanent Secretary, Ministry of Public Utilities
Dr. C. Rajana, Department of International Economic Cooperation
Mr. Dharamdeo Sawh, M.P., Minister, Public Utilities

Or. B. Scotland, GNRA, Guyana Natural Resources Agency

Mrs. Simpson, Attorney General Chambers

Mr. Kenneth Thomas, Economist, Guyana Electricity Corporation

Miss Evelyn A. Wayne, Division Head, Macro Monitoring Division,
State Planning Commission

Dr. Z. Worku, Officer in charge, U.N.D.P.



Hydro-Québec

BYLAW
411

AS MODIFIED BY
BYLAWS 439 AND 475
ESTABLISHING

THE CONDITIONS
GOVERNING

THE SUPPLY OF
ELECTRICITY




BYLAW 411 C-411-i (87-04)

9

10

10

13
13
]
R]
15

8

TABLE OF CONTENTS

CHAPTER 1 - GENERAL PROVISIONS
Division 1 - Ficld of Application
Division 2 - Interpretative Provisions
CHAPTER 2 - ELECTRICITY SERVICE CONTRACT
CHAPTER 3 - MODES OF SUPPLYING ELECTRICITY
Division 1 - Supply at Low Voltage
Subdivision 1 - Single-phase voltage. 120 240 volts
Subdivision 2 - Three-phase voltage. 347 000 volts, star, grounded neutral
Subdivision 3 - Three-phase voltage. 000 volts, 3-wire
subdivision 4 - General conditions of supply through a special substation
Division 2 - Supply at Medium voltage

subdivision 1 Supply of clectricity to clectrical installations connected
after this Bvlaw comes into foree

subdivision 2 - Supply of clectricity to clectrical instailations already
pph 0 : )
connected at the time this Bylaw comes into foree

CHAPTER 4 - CONNECTION TO HYDRO-QUEBEC'S SYSTEM
Division I Hydro-Quched's Service Loop
Division 2 Extension or Modification of Hydro-Quebec™s svstem
subdivision 1 Cost of work

subdivision 2 Applicant’s contributions

Division 3 Temporary Service




C-411-ii (87-04)

HYLAW 41t

19

3530
4=

39

CHAPTER 5§ - INSTALLATIONS, SITES AND RIGHTS ON
CUSTOMER'S PROPERTY

CHAPTER 6 - CONDITIONS FOR SALE OF ELECTRICITY

Division | - Use of Electricity
Division 2 - Deposits
Division 3 - Mctering of Electricity
Division -t - Billing and Pavment Procedures

Subdivision 1 - Billing procedures

Subdivision 2 - Pavment procedures
Division 5 - Refusal or Interruption of Service

Subdivision | - Interruption related to the svstem

subdivision 2 - Refusal to supply or deliver clectricity,
or interruption of supply or delivery

Division O - Miscellancous Provisions
subdivision 1 - Right of access
subdivision 2 - Prohibition
CHAPTER 7 - LIABILITY
CHAPTER 8 - TRANSITIONAL AND FINAL PROVISIONS
APPENDIX A
APPENDIN B
APPENDIN €

APPENDIN D




Hyl

AW C-111-1(87-04)

CHAPTER 1- GENERAL PROVISIONS

Division 1 - Ficld of Application

1. This Bylaw governs the supply of clectriciny
at fow, medium and high voltages. subject to
Chapiers 3.4 and S applving onlv to the supply
of clectricity at low voltage and to the supplv of
clectricity at medium voltage within the himies
stipulated in Section 33,

2. Conditions in this Byvlaw do not apply o
the supply of clectricity excecding 100 Kilo-
voltamperes from an autonomous clectricat
svstem located north of the Sard parallel. or
cxcecding 000 kilovoltamperes from an
autonomous clectrical svstem lociated south ot
the S3rd parallel.

Division 2 - Interpretative Provisions

3. In this Bvlaw. the following terms and
expressions have the meanings hereinatter
described. unless the context indicates other-
wWise

Annex:

Acivilengineering work attached to or incorpo-
rated into a building by means ol one or more
common walls. crected insucha way that it can
be considered a separate building and designed
for the installation of a transforming station.

Applicant:

Anindividual. partnership. corporation or orgi
nization requesting the supply of clectricity.,
whether or not the aforesaid individual, part
nership, corpornition or organization has a con
tract, when it is necessary to extend or modity
the svstem o supply such electricity.

Autonomous electrical system:

A svstem for the production and distribution off
clectricity, independent of the main systent, in
which the clectricity is produced by one or
more generatng amts driven by fossil tuel, gas
tirbines or wind power.

Arailaile power:
Maxmimum power, speciticd o the contract,
which the customer may use

Base:
A structure designed  to support clectricul
apparatus

Building:

A structure not in contact wirth other structures
or a structure separated from others by a com
plete fire-resistant wall or a structure whose
openings are protected by fire-ressstant doors
that have been approved by the competent
authority.

Canalization:

A saries of hollow components. usuallv with
circular cross secnions, designed o contamn
cables

Connection point:

Point where the clectrical instaliation ot the
premises receiving cleatriciin s connected o
Hydro-Quebedc s svstem.

Consumption period:

Periond during which clectricity is delivered 1o
the customer and which is mcluded between
the two dates used for calculating the hill

Contracl:

Agreement concluded between the customer
and Hy dro-Quebhec tor the supply and delivery
of clectricity. or of clecteicity ans services.

Customer:
Anindividual. partnership. corporation or orgi-
niztion having one or more contracts

Customer’s service enlrance:

That part of the customer’s electrical installation
from and including the service box, up to and
including the connection point

Delivery of electricity:

The supply of clectricity o the delisery pomt
throvgh the apphicaton of voltage at this point,
with or without the use of clectricin

Delivery point:

Pomt located immediately on the foad side of
Hydro Quebec’s metering cquipment and from
which clectricity s put at the disposal ol the
customer. In cases where Hyvdro Quebed does
notinstall metering cquipment, or where it s on
the e sude of the connection point, the
delivery pomntis the connection poimt
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BYLAW 411

Domestic rate:

Rate at which the clectricity delivered  for
domostic use s hilled under the conditions
ostablished by the rates bvlaw.

Domestic use:
Domestic use as stipulated in the rates bylaw,

Dual-energy system:

A svstem that can be used tor the heating of
water. of space or for any other heating process
that uses clectricity as the main source of energy
and a fuel as an auxiliary source of energy.

Duwelling:

Private suite of rooms for iving purposes. in
which the inhabitants have free access tooall
FOOMTIS,

FElectricity:
The clectricity supplicd by Hyedro-Quebec.

Farm:
Land. buildings and cquipment used for crop or
animitl farming, excluding any dwelling,

Flat-rate sale:
The sale of clectrncity at a fixed rate, regardless
of the energy consumed.

Full public lighting service:

The general public lightung service outlined in
the rates byvlaw and including the supply of
clectricity and the supply, operation and
maintenance of public lighting installations

General public lighting service:

The general public hghung service outhined in
the rutes byLiw and including only the supply of
cledtriciy

High roltage:
Nominal volage between phases greater than
30,000 volis,

Hydro-Québec's service loop:

A dircuit extoading Hyvdro Quebec's system
front its distribunion or transmission hne 1o the
connedcion poimnt

Low roltage:
Nonunal voltage between phases not exceedimg
T30 volts

Medium roltage:
Nominal voluge between phases of more than
TS0 volts, up to and including S0.000 voles.

Metering equipment:

A current transtormer. @ voltage transtormer.
a meter. an indicator, an auxiliary recording
device, an auxiliary control unit 3 terminal
testing box. cabling and any ather device used
oxclusively by Hvdro-Queheo for metering
clectricity.

Month:

The period between a date in one calendar
month and the corresponding date of the tol-
lowing month.

Neutral roltage:

The voltage measured between the neutral
conductor in Hydro-Quchec's svstem and a
reterence clectrode Tocated ac feast 10 metres
tfrom any other ground or metil object.

Nominal intensity:
The intensity of the clectrical current indicated
on the customer’s service box

Operation of indeterminate duration:

Anv operiation in which the duration of activi-
ties cannot be anticipated with certainy this is,
tor example. the case of a4 mine. @ quarry.
asawmill, or a campground.

Outhuilding:
All premises appurtenant toa baildmg. wncether
or not thevare contiguous to the building

Power:

(sl power: foad of less than 100 Kilo
Wty

2y Medium power load of 100 Kilowatts or

more. bur less than 3.000 Kilow s

(R3]
maorc

Large poner load of 5000 Kilowatts or

Power fuctor:

The' ratio berween real power demand,
expressed e Kilowatts, and appiarent power
denund. expressedan Kidos oltamperes
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Public lighting:

Lighung of streets, fanes, highwavs, expross
wavs, bridges. wharves, bicvele paths,
pedestrian walkwavs, and other public
thoroughtares. as well as signal lighes that aper-
ate during the same hours as the public lighting.
Parking lots, plavgrounds and similar places are
excluded.

Rate:

The several speciications determining the cle-
ments ken into account. as well as the caleula-
tion methods, tor establishing the amounts the
customer owes Hyvdro-Quebec for the delivery
of clectricity and the supply of services under
acontract.

Rates bylau:
Any Hyvdro-Qucbec by law governing clectniciy
rates in effect ata given time.

Seasomnal service:

Electrical service tor the elecrrical installation of
a4 permanent operation. the use of which s
repeated from one vear to the next for a period
of less ithan 12 months cvery vear,

Sentinel lighting:

The supply and operation of Hydra-Québee
photoclectric-cell fuminaires used for exterior
lighting and the supply of clectricity for such
luminaires.

Serrvice box:

A device comprising a mctillic box containing
tuses and the service switch or a circuit breaker.
constructed in such a way that it can be locked
or scaled and that the switch or circuit breaker
can be operiated when the service box s closed

Special sub-station:
A tansforming station located on the
tomer’'s property

CUs

Structure:

A avil engineerng, work. including the neces
sary nuterial, on or in which clecrrical equip
mentis installed or attched

Supply of electricity:

The supply of clectnicty 1o the connection
posnt through the appheation and maintenance
of voltage at this point

System or Hydro-Quebec's system:

Anv portion of a Hydro-Quebee power line
supplving more than one connection point.
when these connection points are located on
separate plots or portions thereot treated as
being separate indecds registered in registration
offices. but not in the cise of contiguous plots or
portions of plots when the connection points
connedt the power line to electrical inseallagions
operated for the purposes of a single commer-
cial. agricultural or industrial enterprise or a
single non-profit institution, non-profic organi-
zation or non-profit foundanon.

Temporary service:

Electrical service tor the electrical installation of
an operation whose activities in a given place
are of imited duration: sach is the case. tor
example. onabuilding site s dredging site_ orin
atravelling circus.

Transforming station:
The structures and equipment required to trans-
form ciedtricity.

U nderground chamber:

An underground civil engineering work located
outside a building and designed tor the nstalla-
uon of a transforming station.

Winter period:
Period from December 1ot cach vear 1o and
including March 31 of the next - car

4. For the purposes of the ByLlow, nominal
intensity. voltage, power, apparent power and
cnergy are expressad, respectivelyv, in
amperes{A), volts(Vyor Kilovolts (kV), watts (W)
or Kilowatts (kKW), voltimperes (VA or kilo-
voltamperes (KVA) and in watthours (Wh) or
kilowatthours (kWh),
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CHAPTER 2 - ELECTRICITY SERVICE CON-
TRACT

5. Anvindividual., parinership. corporation or
organization wishing to obtain clectricity ser
vice must request it from Hydro-Quchxed

6. The request must be made by the prosped
tive customer or his duly aathorized representa:
tive.

7.  The request tor clectriciry service i single
phase voltage. 120 240 Vomay be made verbally
with respect to:

() an clectrnical installation with a nomnal
INtensIty of 400 A or less used tor domestic use.

2y an clevtrical mstatlation with 2 nomanal
intensity of 200 A or less used tor other than
domestic use.

All other requests must be made in writing

8. The request must contain the informuation
stipulated in Appendix AL

9. The contract is concluded through agree
ment between the individual, partnesship. cor
POration or organization redgaaestng service and
Hudro-Quebee with regard 1o the conditions
under which the clectricity will be supplicd and
dehivered, including, if neced be, the hmit of
available power and the techmical characteris
tics of the installaiions required.

The coniract s concluded in writing ar the
request of cither party

The contract s alwavs concluded subygect 1o
this Bylaw and the rates bvlaw

10, Every delivers pomt s covered by asepa
rate contract, except when

(1Y as of February 1 1981 the clectnicn
delivered tora dwelhng was covered by asmgle
conteact althoagh it was metered by more thun
one set ol meterimg cqupment. il ths sitoation
st previards on the date this By Liw comes imto
torce, and unnil sach tme as the customer’s
clectncabmstallation ss moditied,

2y the clectnicity defivered o a customer
cunabso be delivered o a delivery pomt located
ona backup line:

t3) the clectnony is dehvered to a customer
by more tha: one line, because of the limiraed
capacity of Hudro-Quebec's Tines

Electricity sold at a tlat rate or tor the purpose
o public or sentinel ighting may be covered by
a single contract.

1. The contract is concluded for a4 term
beginping on the date stipulated in the contract
tor the commencemoent of the delivery ot clec
triciy. of. where dehivery begins carlier. on the
date of the commencement of delivery

The term s set according to the category ot
use as outhined below . subpect 1o the third,
tourth. titth and sixth paragraphs

(I the contrret tor domestic use is con-
cluded tor an nitial term o ar least one week
and subscequentdy continues unnil either party
terminates it by giving the other party at least
seven clear davs” notice to this etfect.

€2y the contract tor other than domestic use
ix concluded for an il term of ar feast one
vaar and subsequently continues aecordimg to
the term agreed apon by the parties or where
no such term has been agreed upon, from one
month to another until cither party ternumates of
by giving the other party ar feast 30 clear davy
nobice i writing to this ettect prior to the end of
the inttal termor, as the case nuy be the termvol
rencew.al

The contract tor seasonl
Cluded tor an el te ot at least three months
and s renewed trom vear to year, begimnimg on
the dare agreed upon by the parties every vear,
tor aterm of at least three months, unnb either
party ternunates 1 by giving the other party
notce to this otfect, however, such notice
cannot tike cttect, s the case mas be, betore the
cxprration of the termy then under wan

SCFVICC Is Cofl

THE CONIRICTTOE TCMPOLIE sCTVICe CORTIes
onaday today buasis annl the castomer ternm
mates it by gving Hyvdro Quebec at east one
dav s nonice o thes erteat
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The contract for general public lighting ser-
vice is concluded for an initiai termy of e least
tour months and subsequently continues until
cither party terminates it by giving the other
party at least 30 clear davs” notice inowriting to
this cffect prior to the end of the initial teem, or,
as the case may be, the term of renewal.

The contract for full public lighting service is
concluded for an initial term of at least one vear
and subsequently continues according to the
term agreed upon by the parties or. where no
such term has been agreed upon. from vear to
vaar until cither party rerminates it by giving the
other party 30 clear davs” notice in writing to
this cffect prior to the end of the initial term or,
as the case may be. the term of renewal.

12. The customer remains bound to
Hyvdro-Quebee with respect 1o clectricity
covered by the contract as long as the contract
has not been terminated.

13. The customer must nuke 4 new reguest
should he wish to modity his contract. Where
Hydro-Quebed accepts the new request, a new
contract replaces the one in etfect.

14.  Anindividual. partnership. corporation or
organization which, without having a contract,
uses clectricity at a given plice s an owner.
tenant or accupant. is responsible for any sum
pavable to Hydro-Quebec under this Bylaw and
the rates bvlaw tor clectricity thus used.

This Section must not be interpreted as autho-
rizing an individual, partnership. corporation or
organization using clectricity ina given phice as
OWRCT, fenant or occupant, to use the electricity
without concluding a contract.

15.

Anindividual, parinership, corporation or

organization which requests the delivery of
clectricity toa given phice or the termination of

delivery of clectricity delivered under contrace
must:

(1) give proof that the owner agrees foir,
where the individuad, partnership, corporation
or organization does not own the property: and

\

(2)  repay Hydro Québee the costs indicared

in the second paragriag-h

O

When fewer than 12 months have clapsed
between the commencement and the termina-
tion of the delivery of clectricity.
Hvdro-Quebed is entitled to repavment of costs
incurred tor establishing and  discontinuing
service. Under no circumstances may this reim-
bursement be less than the amount stipulated in
Section Lot Appendix B.

16. When Hydro-Québed is ready o deliver
clectricity on the diate stipulated in the contract
but the customer refuses or is unable to ke
delivery of it the minimum amounts stipulated
tor this contract in the rates bylaw are due for
cach consumption period included between the
e of the refusal or hindrance. as the case may
be. and the date of expiry of the initial term of
the contract.

W hen the customer refuses or is unable o
continuc to Gike delivery of electricity covered
by a contract. the minimum amounts stipulated
for the customer’s contract in the rates byliw
are immediately due for all consumption
periods included berween the date of refusal or
hindrance. s the case may be, and the date of
expiry of the term then in etfect of the contract.
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CHAPTER 3 - MODES OF SUPPLYING ELEC-
TRICITY

17.  Electricity is supplicd at low or medium
voltage at the connection point at a frequency of
approxinuitely 00 hertz, or 25 hertz for cases
already in existence on the date this Bylaw
comwes into foree.

It is supplicd according to procedures out-
lined in this chaprer and in compliance with
standard No. CANA-C235-83 prepared by the
Canadun Sumdards Association and approved
by the Canadian Standards Council. the
English version of which was published in
september 1983 under the title Pretferred
Voltage Levels for AC Systems O to S0 000\
Electric Power Transmission and Distribution™.
andd the French version of which was published
in July 1984 under the titde Tensions recom-
manddces pour les réscaux a courant alternatif
Jde0asonnoN”

Division 1 - Supply at Low Voltage

18. Electricity is available ar low voluge pro-
vided the nominal intensity of the customer’s
clectrical instlation is 0000 A or less. Tt s
supplicd at the tollowing voltages. under condi-
tions outlined in this Division:

(1) single-phase, 120:240 V'

(2) three-phise, 347000 V] st grounded
ncutral: and

(3) three-phise, 600 V. Sawire.

Subdivision 1 - Single-phase voltage,
120/240 V

19.  Single phase voluage, 1200200 Vs sup
plicd direcdy from Hydro-Qucbec's system
where the nominal infensity is 600 A or Jess.

This voltage is also available dicectly from the
svatem when nominal intensity execcds Goo A,
provided, on the one hand, that the customer
undertikes in writing that current denind will
not exceed 500 A and, on the other, subject o
the Tollowing conditions.

(1) where current demand excecds 5000,
the customer muust mstall, at his expense and

within six months of receipt of written notice
trom Hydro-Québec. the structures, canaliza-
tions and cquipment necessary tor supply
through a special substation: and

2)  where current demund exceeds SO0 Ain
the course of the five vears following the date
stipulated in the contract for the commence-
ment of delivery of electricity. the customer
must repay Hyvdro-Québee, upon receipt of
writien notice from the Ltter, the total cost of
instatling and removing cquipment and material
necessary for supplving clectricity directly
the svstem. less the salvage value when
Hydro-Quebee can use such equipment and
material clsewhere onits system.

This voltage is also available directly from the
svatem when nominal intensity exceeds o0 A,
tosupply a dual energy svstem. but only during
the winter period and provided current demand
does notexceed 6o AL

20. Single-phase voltage. 120 250 Vs sup-
plicd through a special substation, subject to the
second and third paragraphs of Section 19, when
nominal intensity exceeds 600 A but does not
exceed 1200 A,

It is supplicd from a transforming sttion
installed, at the customer’s discretion, but sub:
jectto conditions stipulated in Subdivision +:

th onabuase:
(2)y onuapoleor
(3) inanunderground chamber

Subdivision 2 - Three-phase voltage,
347/600 v star, grounded neutral

21, Three-phase voltage, 317000 V0 star,
grounded neutral, is supplicd directv from the
systen when nominal irensity is 000 A or less
and Hyvdro Quebec's svstem s cither under
ground it voltages of Lo 2098 KV or
S22 7 kVyor onverbead,

s abso avaibible directly from the system,
under the same conditions as those ouatlined i
the second and third paragraphs o Section 19,
when nominal intensity excecds 000\ and
Hydro Quebee’s ssstemeis cither underground
Gitvoltages o 58 12090 kV or 72 12 07 kVyor
(‘n‘('rh('.ul.
|
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22. Three-phase voltage. 347000 VO star,
grounded neutral. is supplicd through a special

substation, subject to the <ccond paragraph ot

sSection 210 when nominal intensity: oxceeds
000 A

It is supplicd from a4 transforming station
installed. at the customer’s discretion. but sub-
ject to conditions stipukited in Subdivision +:

(1) ononcor more bases:

() when the voltage of the svstem s
42094 kV:or

{h) when the voltage of the svstem s
T22.47 KV TL013 2 RV or 80138 KV, and
nominal intensity is 2000 A or less:

(2) inananncx:
(3) onapole:

1) inanunderground chamber. when nom-
inal intensity is 1000 A or less; or

(5) onaplattorm. when nominal intensity is
2000 A or loss.

Subdivison 3 - Three-phase voltage. 600 V',
3-wire

23. Three-phase voltage, 6000 V) dawire, s
supplicd directly from the svstem when nomi-
mal intensity is 000 A or less: it is available only
when the system is underground (aca medium
voltage of 7.2/42.47 kV) or overhead, and it
distribution is not already provided on the
systemet another three-phase low voltage at the
phlice clectricity is to be supplicd.

It is also available directly from the system,
under the same conditions as those stipulated in
the second and third paragraphs of Scciion 19,
when nominalintensity exceceds 600 A but only
when the systent is anderground e medium
valtage of T 2127 kV) or overhead, and s
distribution is not already provided on the
svstemeat another three phase low voltage an the
phice clectricity is to be supplicd

In the cases outhned in this section, three
phise voltage, 600V, 3 wire, is supplicd pro
vided the customer’s electrical instatlation s

designed  to eventually receive electricity at

three-phase voluge. 374 000V star. grounded
neutral.

Hydro-Quebee mav. at any tme. change the
supply voltage of clectricity to the customer’s
clectrical installaton in order to adopt three-
phase voltage. 347 600 Vs, grounded neu-
tral. In this Case. it must inform the customer in
writing at least 30 clear davs prior to the date of
change and ermination of service it the existing
voltage.

24. Three-phase voltage. 000 Vo S-wire, is
supplicd through a special substation. subject o
the sccond paragraph of Section 230 when
nonunal intensiy exceeds 600 A

It is supplicd according to the methods and
conditions stipulated in the second paragraph of
section 22,

Subdivision 4 - General Conditions of Supply
through a Special Substation

25.  Hvdro-Quchec and the customer agree in
writing on the chanicteristics of structures,
canalizations and cquipment necessary 1o sup-
piv clectricity through a special substation and
their location,

26. The customer must proceed. at his
cxpense, with the instailation, alteration and
maintenance of structures, canalizations and
cquipment other than Hydro-Quebedc's eleetri-
cal cquipment located on his property and
necessary for the installation of
Hydro-Quebed's electrical equipment 1o be
used to supply the customer with clectricity,
exeept where the supply s cffected from a
tansforming station installed on a pole or
platform.

such stractures, canalizations and cquipment
must be designed and built in such a way that
thevatlow Hydro Québec toinstall, operite and
nantain its clectrical cquipment in complete
safeny

27.  Tho transforming stiation must alwavs be
accessible from the outside by thatbed trasler
The customer must tirst obtain Hydro Quebec's
authorization betore making any subscqguent
Alteranon to this jecess.
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28. Access is prohibited 1o the inside of the
premises where aspecial substation is installed.
unless Hvdro-Québec provides specitic autho-
rization to that ctfect.

29. The supply of clectricity from a special
substation 1» undertaken subject o
Hydro-Qucbed's right to supply. from such a
substation, clectricity service to the clectrical
instllations of other customers. provided the
current demand of those customers does not
cxceed 500 A orin the case of a dual-energy
svstem, 600 AL

30. The supply of clectricity from a special
substatien installed on a plattorm is available
only when the customer’s clectrical installation
is located. at the time of the instatlation of the
plitform. in a place not visible from a public
thoroughtare or a ncighbouring establishment.

31. The supply of clectricity through a special
substation instilled on a pole is available only
when such supply is at three-phase voltige.
347000 Vo star, grounded neutral, or at 600 V.,
A-wire. provided the customer undertakes in
writing:

(1) that current demand will not exceed
T30 A and

(2) upon receipt of written notice  from
Hydro-Qucebhee, when curreny demand excecds
T30 A:

G o proceed, at his expense. within o
nuiximum of six months, with the instdbation of
structures, camlizations and cquipment other
than Hydro-Qucbec's clectrical equipment
required tor clectricity 1o be supphed trony o
substation installed according 1o one of the
other modes of supply through a special substa
von available under the conditions stipulated in
this chapter: and

thy 1o repay Hvdro Quebec, where curremt
demand exceeds T30 Ain the course ot the tive
vears tollowing the daire mdicated mthe con
tract tor the commencement ol delivery ot
clectneity, the totat cost ot mstalling and
removing cqupment and materil requirred 1o
supplv clectncs from a substation ainstalled
on o pol Lo less e salvage value when

Hydro Quebec can ase such equapment and
materiil clsewhere onrs sestem

32, Thesupply ofclectricity fromasubstation
installed in an underground chamber s avail-
able only when the customer pavs
Hydro-Quebee a sum equal to the ditference
between the cost of Hydro Québedc's electrical
cquipment necded o supply electricity from a
substation installed i an underground cham-
ber, where this cost is higher. and the cost of
Hydro-Quebedc's clectrical cquipnient necded
to supply clectricity from a substation instailed
AN annex.

Division 2 - Supply at Mcdium Voltage

33.  Electricity at medium voltage is available
where:

() the clecrnical installation s located on
Montréal Iskand, provided current demand does
notexceed 100 A and

2y the clectrical mstathation is located out
side Montrecal sand. provided current demand
does notexcecd 200 AL

34. 1t is supplicd directlv trom
Hydro Quebec's system and under the condi
tions stipubied i Sections 35 1o 39 at the
tollowing voltages:

thy 24 +lO0Kk\V,
(2)y T 2i2.7k\V:
t3) T.O013 2KV
(1) S OI13RK\V;
(3) i 2191k\V:
Gy 2000 34 5k\V.
(T) RV

8) 9 2KkV

35. Hydro Quebee nay ar any time change
the voltage ot supply of clearricny to the cus
tomer’s clectncal mstalbinon i order o adopt
Feos 2090 kVavalige

I this case it mist antorm the customer in
writing a4t least 28 months prior 1o the date of
Changeand ternunation of service dt the existing
\n[l.lg('
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The customer must modity his electrical
installation such that the supply of electricity at
a voltage of o+ 24.94 KV is possible when the
voltage is converted on Hydro-Queébec's svs-
tem. However, he may opt for one of the low
voluiges spedificd in Section 8. subject 1o
conditions outlined in Division L.

Subdivision I - Supply of clectricity to electri-
cal installations connected after this Bylaw
comes into force

36. The clectrical installation of any customer
requesting the supply of clectricity at medium
voltage trom the date this Byvlaw comes into
toree is supplied ata voltage of 14.4/24.94 kV.

However, where the medium voltage of
Hydro-Québecs svstem near the premiises to be
supplicd is not 14.424.94 kV. Hvdro-Québec
nuy decide to supply clectricity to the cus-
tomer's clectrical installation at one of the other
voluges mentioned in Section 34,

37. When the voltage of supply of clectricity
to the installation covered by Section 36 is not
Lt /24 94 KV, this installation must be designed
to reccive clectricity at a voltage of
Lo 2494 KV and at the other voltage, except
when Hydro-Québec notifies the customer in
writing to the contrary.,

In this case, Hydro-Quebec pavs the customer
the following compensation:

(1) atthe customer’s request, once his elece
tncal installation has been connedted o
Hy dro Quebedc's sestem:

L) an amount equal o the difference
between the cost of the transformer designed to
recen e electricny ata voltage of Ty 2894 kv
and o the other voltage and the cost ot a
transtormer  designed to receive electricity
salefvatavoltage of b e 2894 kvoand

(e sum equal to the producr of the
transtorming capacity and the unit rate stipu
Lited o Secnon 2 of Appendis B, when the
voltage at which electricits s supplicd is lower
than fe + 29 94 kV,

10

(2) at the customer’s request, once his elec-
trical installation is supplied at a voltage of
14.4/24.94 kV:

- an amount equal to the cost of material and
labour incurred by the customer to connect his
instatlation to the 14.4/24.94 KV voltage.

Subdivision 2 - Suppty of clectricity to elec-
trical installations alreadv connected at the
ume this Bylaw comes into force

38. A customer whose electrical installation is
supplicd on the date this Bvlaw comes into
force at one of the voltages specitied in
Section 34 continues. subject to provisions in
Section 35, to receive electricity at this voltage.

39. Whenelectricity is supplicd to the installa-
tion covered by Section 38 at a voltage other
than 442494 KV, any clectrical equipment
added or replaced in the customer’s trans-
forming station following the date this Bylaw
comes into force must be designed so that it can
ceventually receive clectricity at a voltage of
T4.4/24.94 KV, except where the customer
receives written notice to the contrary from
Hydro-Québee or in the case of customers
whosce clectrical installation receives electricity
ata voltage of 2000:34.5 kV in Fermont or the
Manouane region.

In this case, Hydro-Québhee pavs the customer
the following compensation:

(h at the customer’s request, once the
cquipment can receive clectriciey ata voltage of
Lot 2094 KV and at the other voltage:

ty an amount equal to the difference
between the cost ot the transtformer designed to
receive electricity at a voltage of T 24,94 KV
and at the other voltige and the cost of a
transformer designed 1o reccive clectricity
solelyata voltage of 120,94 KV and

() a lump sum equal to the product of the
transtorming capacity of the added or replace-
ment transtormer, as the case mav be, and
the unit amount <tipulated in Section 2 of
Appendix Bo o when the voltage at which
clectricity is supplicd does not exceed
iy 204 KV
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(2) at the customer’s request, when, having
received the notice stipulated in Section 33, thie
customer has effected work necessary to permit
his electrical installation to receive electricity at
a voltage of 14.4/24.94 kV, or at low voltage:

- an amount calculated according to the
method outlined in Appendix C and equal to the
depreciated replacement value of the cus-
tomer’s existing electrical installation on the
date this Byvlaw comes into force and which
cannot be used to supply electricity at a voltage
of 14.4/24.94 kV, with the exception of clectri-
cal equipment added or installed as a replace-
ment since the aforesaid date; and

(3) at the customer’s request, once the
installation has been connected to the
[4.4/24 94 kV voltage under Section 35:

- an amount equal to the cost of material and
labour incurred by the customer to connect his
installation to the 14.4/24.94 kV voltage.

e



CHAPTER 4 - CONNECTION TO
HYDRO-QUEBEC'S SYSTEM

Division 1 - Hvdro-Qucbed's Service Loop

40. Hvdro-Qucbee supplies and mstalls the
service loop to the connection point for the
customer’s clectrical installition, subject to con:
ditions stipubated in this Chapter.

The connection pomt must be located so tha
it is directly accessible from Hydro-Québed's
system.

Hy dro-Quebee at all times remains owner of

the service loop.

41, The customer must make available to
Hydro-Quebec. at no cost to the laitrer, the sites
and rights required for the installation. connec:
ton and maintenance of circuits, poles and all
cquipment belonging to Hydro-Quebec and
necessary for the supply ol clectricity. in loca-
tions that are readily acceessible, agreed upon
with Hvdro-Qudbee and sate Any subsequent
modification or relociation of circuits, poles or
cquipment made st the customer’™s request or
occasioned by himis made at his expense

When the customer installs i swimming pool,
outbuilding, platform or rostrum above, bolow
or beside Hydro Quebedc's service loop, he miust
cnsure that clearances comply with the
tollowing stundards, prepared by the Canadian
stndards Association and approved by the
Canadian stndards Counail:

(hy stndard No.o CANS €225 Noo MBS,
published in july 1985 under the title " Overhead
Svstems s and

(2) sundard No CANA €225 Noo 7 MRO,
publishad i February 1980 under the utle
“Underground Systems &

The customer must ailso nuike accessible. at
nocharge to Hydro Quebee, anight ol way, tree
otalb obstacles, sabject to the second paragraph
of this section, for the mnstatbation and operation
ot the service loop

42. The service loop is installed at
Hydro-Quéhed s expense up to a distance of 30
metres measured. to the customer’s advantage.
according to the tollowing options:

(1) from a line scparating the customer’s
property trom the public thoroughtare: or

(2)  from Hvdro-Quebedc's svstem

The customer must pay Hydro Queheo the
costot the poartion of the service loop exceading
A0 metres, such cost being calculated on the
Basis of the following methods:

1)y where clectricite s supplicd at single
phase voltuge. the costis calculated according
to the unit amounts stipulated in Secoon 3 ot
Appendix B:and

(2)  where clearricity is supplicd at three-
phase voltage. the cost is caleulated according
1o the terms and conditions stipulited in
Section SE

43, Subject to Section 17 the service loop s
overhead where Hydro Quebed’s svstem s
overhead at the point ar which it is connected,
and s underground where the syerem ae than
point is underground.

44.  Hydro Quehee shull not supply aservice
loop when the Toop would overhang a building
or outbuilding belonging 1o the customer, or
where it would be located underncath o inside
a building or outbwilding  belonging 1o the
cusfomer

45. When clectricny s supplicd ar medium
voltige and Hyvdro Quebec's svstem is ander
grotund, the costomer’s clecirical installation
must be destgned and mstalled in sach o way
that it can receive clectricity through o main
line and o backup tine. cach comprising three
single phase cables with o neatral concentric
conductor

46. Whenelectnciny s sapplicd and delivered
At dow voltige directds trom the svstem and
Hvdro Quebec's svsteme s anderground, the
customer’s clectrical anstallation must e
designed and mstalled e sach o way that ieoas
compattible soth Hydro Quebec's service loop




47. Whenclecrricity is supplied froma special
substation. except where it is mstalled on a
platform or a pole. the portion of the service
loop at medium voluage located on the cus-
tomer’'s property up to the substation is under-
ground. provided the length of this portion.
measured as stipulated in Subparagraphs Tand 2
ot the tirst paragraph of Section 42 is equal to or
less than 00 metres.

Where the length of the aforesaid portion
exceeds 00 metres, this portion. at the cus-
tomer’s discretion. is cither underground. or
parthy underground and partly overhead. but.in
these Giases, subject 1o standards cited in the
sccond paragraph of Section -4l

48. Inthe casesstipulated in Sections 43 to 47,
the customer must undertake. at his expense.
civil engineering work needed 1o ensure the
supply ot clectricity in such a wav that
Hydro-Quebee power lines can beinstalled.
connected. operated and maintined i com-
plete safety.

Division 2 - Extension or Modification of

Hydro-Quchec's System

49. Ao applicant who requests the supply ot
clectricity. must assume. in the and
according 1o the terms and conditions
stipulated m this Diviston, the cost of the work
required o extend oras the case may be,
modity Hydro-Quebec's sustem to ensure sach
supply of clectricis

CUases

50. Anv extension o, or modification of.
Hvdro Quebed's svstem covered in Section 19
must be covered byoaownitten agreement
berween the apphicant and Hydro Quehee prior
to the commencement of work, except where
the apphicant has nothing 1o pay under
subdivision 2 ot thes Chapter

Sabdivision 1 - Cost of work

51, For the purpose of Scection 9. the cost ot
work o the sum ot the tollowimg elements,
when Hudro Quebec can ravel by thatbed
ieader to the worksite

(D) the cost of materials specified by
Hydro-Quebee needed to carry out the work:

(2) the costofthe necessary poles, including
the cost of anchors:

(3) the cost of Libour. based on the time
Hvdro-Quéhee deems necessiry to eftect the
work. including the time wllotted for transporta-
tion. exdluding the cost of libour for instilling
poles:

(1) the cost of the equipment required to
ctfect the work. caleulated according to the
utilizetion time allotted by Hydro-Québec.
including anticipated time for trunsportation:

(3 the cost of acquisition specificd by
Hydro-Quebec, when the acquisition ot right-
of-wav or other servitudes is necessary to carry
out work:

(01 the cost specitied by Hvdro-Qudbec tor
clearing and lopping timber. when these opera-
tions are necessiry for work to be carricd out:
and

7y adminasiration fees at the percentage
stipulated in Section ot Appendix B applicd to
the sum of amounts ostablished under
subparagraphs L 304, S and o

The cost of purchasing and installing
natermg cquipment. transtformers, and circuit
breakers and lightnmg arresters necessery tor
the operation of transtformers used to supply
clectreny o the clectncal mstillation are
exciuded from the cost ol work

When work mcludes cronsing a ke or niver,
the cont ot work rebited 1o such o crossimy s,
mstead of the cost caleulated accordimmg 1o
the tiest paragraph, thar estimared b
Hy dro Quebec and agreed upon with the apph
cantatindludes the tature cost of operiation and
mantenance necessary tor the sapphv ot the
clectromy service requested, established s cur
rent dollies tor g period ot 15 soars and
dccording tooa present value calculated e the
annual rate stipulated an Section 3ot
Appendin B This costs added 1o the cost ot
work caloulated according to the fiese paragraph
tor the portion of work which s nor relared 1o
the crossing
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The costs covered by Subparagraphs |20 3
and 4 of the first paragraph are determined
dgccording to the unit cosis sct by
Hydro-Quebec as ar March 31 of every vear tor
the entire territory it serves and are available e
Hydro-Qudtec's customer service offices.

This Section does not apply to work related to
an autonomous clectrical system.

52. When Hvdro-Quebeo cannot travel by
thatbed trailer to the site where work must be
carried out or when such work is reliated 1o an
autonomous clectrical svstem. the cost of work,
for the purpose of Scction 49, is the cost
estimated by Hydro-Quebee and agreed upon
with the applicant. This costincludas the future
cost of operation and Mamneninee necessary to
supply the clectricity service requested. estab-
lished in current dollars tor a period of 15 vears
and according to a present vilue cilculated u
the annual rate stipulated in Section S of
Appendix B,

§5. When all or part of the work covered by
scecton 49 s included in work which
Hydro-Quebed already intends to undertake in
the five vears following the diate of reception of
the request. instead of the cost of work being
determined according to Sections Sland 32 the
applicant must assume the following costs

(1y the financamg cost suapulited by
Hydro-Qucher occastoned by moving such
work ahead o mmediitelyv serve the clecincadl
instilligon covered by the request. and

2y theeostof work, caiculated according to
sections SEoand 320 tor work which s ot
meluded m that whnch Hydro Quebec mtended
todarry out

54,

owner of

Hydro Quebec at il mes remans the
the mstllanon and the maternls
necessary tor the extension or moditication
covercd by Secnon 9, notwathstanding the
costs assumaed bu the apphicant ander prov
stonsan this chapter

Subdivision 2 - Applicant’s contributions

55. When work covered by Section 49 s
cffected with a view o supplving clectricity for
domestic use, the applicant assumes the cost off
work ostablished according o Subdivision 1 of
this Division. in cases and according to the
terms and conditions stipubited in Sections S0
[0 S8,

56. Where there is a municipal water supply
svatem at the place where electricity s to be
supplic:d. the applicant assumes no cost.

57. Where there s no municipal water supply
svstem at the place where electricity is o be
supplicd. the applicant must pay Hydro-Quebed
a contrtbution corresponding to the excess of
the cost of work over the amount established in
Section O of Appendix B for cach dwelling.

This contribution s pavablke by the following
methods, at the apphicant's discretion

t1)  When the contaibunon s $T.000 or loss:

(b ma sigle pavment w hen the agreement
s signed. or

h in two pavments. the first of which
represents haltf the contribution. when the
agreement is signed, and the second. the bal-
ance. on the anniversary date ot the agreement
plus interest calculated on the bases ot the rate
sapulited m secton T ot Appendin B

(2)  When the contribution excecds $Lono

G a single pavment when the agreement
s signed, or

thy Ao two monthiy pavment. e ludimg
mterest calcudated on the basis ot the nate
stpulated i section T ot Appendin B the tirst
pavment taliing duce when the agreement s
siened

he applicant s entitled o the retund ot ora
reduction m, hus pavments, according 1o the
procedures and condimions mdeated here
matter. whoeno i the course of the five vears
tollowing the date on whnch the agreement s




signed. other permunent clectrical instatlitions
are connected to the portion ot the sustem for
which the applicant pad a contribution:

th as of April 1 of every vear within the
atoresaid five-vear perntod. Hydro-Quebec
ostiblishes. for cach new mstallinon connected
without the paviment ofa contribution since the
date of the agreement i the case of the veur
following this dwte. or since the preceding
Apnl Hn the cise of the tour vears subsequent to
the first one. an amount deiermined as Tollow s,

(1 when the new clectncal installation is tor
domestic use or for farm use subject o the
Jdomestic rate, the amount is equivalent to the
product of the amount speciticd m Section S of
Appendin B oand the number of two-monthiy
periods remammg between April ot the vearin
question and the date ot the fitth anniversary of
the greemeni.

by whenthe new clectnival mstallation is for
other uses the amount i~ equivident 1o the
product of the unit amount per kifoware derer-
mmcd dccording to Section 9 of Appendin B
and the maximum number ot kdowatts of
anticipated power demuand evaluated tor the
clectricab instillanon by Hydro-Quebec,

() Hydro-Quebeo also ostablishes an
anmount cquivalent to the product of the contrr
bution determmed m the fiest paragraph and the
ratio of the number of two monthly perionds
renviing between Aprl 1ot the vear in ques
ton and the date of che tifth anniversars (o 30,
and

(3 whens on April Lol the vear i guestion,
the apphicant has alecads pad i tall the conern
buton estabbished i the tiest paragrapin. be s
cntitled o retand of the lesser o the amounts
ostablished under subparagraphs 1 aned 2 oor,
when a number of pavments fuve vet o be
made. he s enmled 1o a0 redoconn m the
payments proportonal to the ratio ob the lesser
ot the amounts ostablbished under
subpiragraphs Fand 2 o the amount corre
spondimg 1o the sum o the prvments which
have vet o be nde

§8. Whor thore s no mnnsopd water supply

sestem e the plice where eledtriony s to be
supphed and the apphoant s o residentaal prop

IR

cry developer. he must pav Hyvdro-Québee a
contribution covering the full cost of work.

This contribution must be paid in full when
the agreement is signed.

Hydro-Qucebec repavs the applicant. at the
arrer’s request. an amount corresponding to
that established in Section 0 of Appendix B tor
cach dwelling connected in the course of the
tive-yeur period following the date on which the
agreement v signed ta the portion of
Hydro-Quebedc's svstem for which he puaid a
contribution. The sum of the amounts thus
retunded shall in no case exceed the contribu-
tion paid by the applacant

59. When work coverad by Section 1) s
cifecred with o view to supplving clectricity it
singic-phase voltage. 120 240 V0 tfor farm use
subject o the domestie riute and ~uch work
is oftected over o distunce of more than
0.8 Kilomcetres, the apphicant must pany
Hydro-Quebee a contribution cquivalkent to
S0, of the cost of work rebated to that part of
the distance which exceeds 0 S Kilometres

This contribution is pavable accordhing 1o the
mathods stipulated in the second paragraphb ot
sovtion S7oat the applicant's discretion

The apphcant i no case isentithed toa retund
ot atlor part of his contribution

60. When waork covered by Section 49 s
citected withaview to supphung clectnicny tor
tnes other than those covered m Secnons 35
and Suothe applicant must pay Hudro Quebed i
contributon s outimed i Sections ol and o2

61. Where work s eftecred with o view 1o
supplyving clectncity o permanent clectreal
mstallation. the apphoant must pay . coninou
toncqual tothe excess ot the costot waork over
the tollowing amount

the product of the unit amount por hillosw e,
established accordimg o Section 9 ot
Appendiv Boand the naxunum oumber of
hilowatrs of anocipated power demand
cvalvated tor dhe clectnical istallaton by
Hydro Ouebec and agrecd upon by the
apphicant



This contribution s pavabic when the agree
ment is signed

Theapplicant is enutled to g ectund cach time,
in the course of the five vears following the date
on which the agreement is signed. that other
permanent clectrical installations are connected
to the portion of the svstem tor which the
apphicant patd a contribution: he s entitled 10
this retund onlv af the clectrical instatlation
coverad by the request has been used. since o
wis connecied. in accordiance wath the anuci
pated use aken into account i the agreement
mentoncd i Section S0

This retund corresponds. subjpect 1o
Paragraph 3

t1 o the ollowing amount. applicable o
cach dwelhng, where the new clectricat nstalla
ton s for domestie use

the amount stipulated e Section o of
Appendix B8,

(2) 1o the amount stipulated in Section 6 ot
Appendix B tor a dwelling. where the new
clectnical instalbation s for Larm use subjedct o
the domestic rate: or

(3) o the tollowing amount. calculated tor
cach new clecrmical mstaihanon. where such an
instblition is tor other uses

the product of the unit amount per ktlow s,
ostablished according 1o Sccnon 9 o,
Appendin Booand the maximum number of
Kilowatts of the anticipated power demand tor
the clectrical mstablation evaluated by
Hydro Quebec

Inall ot the cases speaied i Paragraph 1. the
aount of the retund s redaced by anamount
corresponding to the cost oassumaed by
Hiydro Quebec tor the modiication of s
sustem when this s necessary to supply
clectriany to the new electrcal mstablaton

The retund s estabhished m proporton o the
number of tellb vears remaming in the atoresad
five year pertod

The retund i no case may exceed the cantn
bution pad by the appheant

62. Where work i offected with a view to
supplving clectricity to an clectrical instatlation
m in operation of ndeterminate duraton. the
applicant must pay Hydro-Quebeo a contrib-
tion covenmy the tull cost o1 work when the
agreement is signed

The applicant -~ enntded 1o the retund of an
amount correspondimyg o the product of the
unit amount per kKidowat, ostabhished in
Scection 2 of Appendin B oand the maxmum
numboer of Kilow.atts of the anticipated power
demand for the clectrcat mstallation ovaluaed
by Hvdro Quebec and agreed upon by the
applicant

This retund v ottected throagh annual
pavments over o maxmmum of o ovears: cach
pavinent s calculated on the anniversary date off
the connection and corresponds 1o the total of
the tollow g amounts

(h 257 of the amount billed for clectricny
tor the 12 preceding months, and

t2) nterest on the balance vet 1o be
retunded of the amount established in
Paragraph 2. caleulated on the basis of the rae
ostablished m section 10 of Appendix B: the
amount of sauch mterest muost not excecd 3370 01
the amaount billed tor cledtricny tor the
12 preceding months

covered n
the amount

The sum of the pavments
Paragraph 3 nuy not oseeed

estabiished under Paragraph 2

Where the amount pad by the applicant
under Parieraph 1 excecds the amount ostab
Ishoed m Paragraph 20 he s alse entitled 1o the
retund of amounts accordmg to conditions and
methods supulated m the third, toarth titth and
sinth paagraphs of secton ol the sum ot the
amounts thus retunded may not exceed the sum
Y CXCeSs

03, W\When work convered by Sectuon #2 s
refated to the extension ot Hivdeo Quebee s
sustem anto an anderground svstem o the
moditication o the exisung anderground sas
tem, the apphicant muost pas Hyvdro Quebee the
tollow g amaotints




(1Y the contriburion established accornding
to Sections 33 1o o2 thet he would have to payat
the work was related o the oxtension of an
overhead system or the moditication of such a
~uatemn: dnd

12y the ditterence between the cost ol work
covered m this Section, established according
to Sections Soto 33 and the cost of work
Jetermined according to the atoresiad sections
which would be required if the work was
related o the extension of an overhead svstem
or the modification of sach asvsiem

Division 3 - Temporary Service

64. When the suppiv of clectricity as
requested with regard to temporary service.
Hy dro Quebhed does not supply i service loop:
the applicant muase supply it at his expense

The apphicant must also pay Hvdro-Quebed
the follow g amounts. prior to the commence:
ment ot work:

() conncction costs stipulated o secton 1l
ot Appendin B

(2)  disconnecnon costs at the conneciion
pomt stipilated i secuon 12 o Appendix B,
cxeept when Hydro-Quebee anticipates con
necting an ciedctrical ostatlioon ae the sime
location when the disconnection takes phice.
and

{3 the cost anticipared by Hivdro Quebe
tor removal ot the ainstallations e plans to
remove when temporary service ends

When work o extend or modity
Hydro Quebec s systenmr s necessary, the
apphcant mustalso pay Huvdro Ouebec, prior o
the commencement of work o as the case min
Do at . nme agreed upon swath Hudro Quebec,
the cost ot such work calcubared accordmg 1o
Sections Sand 32 o s the case may beothe
Conts stupulated o Scoton 330 sabjedt o the
tollow g conditions

h  notwithstanding Subparzgoaphs Tand 2
ol the first paragraph of Section SEthe cost of
nutterial and poles assumed by the apphcant s
cqual o 33% of the cost of material and poles
catculated under the atoresaid Subparagraphs |
and 2 and

12) notwathstanding the second paragraph
ol Section SEothe cost of installing metenng
cquipment. transtormers and dircuit breakers
and lighining arresters necessary tor the operi
tion ot transtormers used tosupply clecinaiy to
the clectrical installation covered by the reguest
is tken into account tor the purpose ot
subparagraphs 3 and -+ of the first paragraph of
Section 31




CHAPTER 5 — INSTALLATIONS. SITES AND
RIGHTS ON CUSTOMER'S PROPERTY

65. The customer must auke available o
Hydro-Québec. at no cost to the later. the
appropriate sites and instatlations and  the
rights necessary for the installation, connection,
operation, maintenance and maintaining of
Hydro-Québedc's equipment required to supply,
deliver. control and meter clectricity.

The sites. including connection and delivery
points. must be readily accessible, agreed upon
with Hvdro-Québeo and safe. taking into
account requirements stipulated in this chapter.
in Subdivision - of Chapter 3 and in Division Lot
Chapter 4. bearing in mind that no metering
cquipment may be instalied inside the premises
where o transtorming station covered by
Sections 20, 22 and 24 is located. and that no
meter may be instatled inside the premises
where a transtorming station is located
belonging to a customer o whom clecericity
medium voltage is supplicd

66. The clectrical installation located on the
customer’s side from the connection poing
belongs to the customer. with the exception of
clectrical cquipment furnished and mstalied by
Hydro-Quebed to supply. deliver, control and
meter el crricity.

For the purpose of this Bvlaw. when the
clectricity is supplicd at medium voltage
according 1o provisions in Division 2 of
Chapter 3, the customer's electrical instillation
includes the transforming station

67. The customer's instlliations and appara
tis must correspond to infornution supplicd by
him to Hydro-Quebee and must allow connec
tion at the voltage supplicd by the latter

They must also comply with the require
ments of the standard respecting fluctuations
outhined i Appendix D oand wigh those of any
other applicable legishitive or regulatory provy
sion and be built, connected, protected. utilized
and maintained in such g way that they do not
disturb Hydro Quebec's system, jeopardize the
quality ot the supply ot electricity to the installa
tions ot other customers or put Fivdro Quebee's
representatives at risk

When electricity is supplied at low voltage
directly from the svstem. the customer may not.
without Hydro-Qudbec's written authorization.
connect a foad likely to cause an abrupt curmnr
demuand of 100 A or more.

68. When Hydro-Quebec's svstem is over-
head and the customer’s service entrance is
underground. the service entrince may be
installed on 2 pole located on Hydro-Quebec's
svstem provided that:

(1) there is sutticient room for this purpose
on the pole:

(2) the customer’s service entrance can be
mnstalled there without jeopardizing technical.
safety or operating imperatives:

(3) when the service entrance is at medium
voltage. Hydro-Québec installs on the pole. at
the customer’s expense. the latter’s cibles,
potheads and lightning arresters: all equipment
must be compatible with Hydro-Qudbec's: and

(-4)  the service entrance and necessary civil
cngineering work, including. as the ciase may
be. that refated 1o crossing a public thorough-
fare. are at the customer's expense: however,
when the crossing s required under an appli-
cable legisfative or regulatory provision. the
crossing is underuiken at Hydro-Queébed's
expense and the connection point is located.
at Hyvdro-Quehec's discretion. on the pole or
in the access well located on the customer’s
property.

However, Hvdro-Quebec reserves the right to
replace. move or remove the pole and the
cquipment instatled onitand the customer must
assume the cost of handling his electrical instal-
Lation and, as the case may e, of connecting it

69. When clectricny is supplicd aa three:
phase voltage. the customer must limic the
ditference incarrent betweenany two phases to
107, of nomial mtensity, subject to ihe Gt
that, m the cases stipulited o the second
paragraph ot Scetnon 2 and in the second
paragraph of Scction 23, this ditference must
not exceed 30 A and that, in the cise stupulated
HESeCton A0 must not exceed 73 A

1\




70. The customer must ensure the protection
ol property and the satety of persons wherever
clectricity s supplicd or delivered and. it he
deems it necessary, must protect himselt from
the consequences of any interruption i the
supply or delivery of clectricity and protect his
clectrical instatlation Gand apparatus from
voltage variations and losses. frequency varia-
tons and accidentat groundimgs,

71, The tvpe, characteristicos and adjustment
of the customer’™s protective cguipment must
dlow tor coordination of the customer's proted-
tion with that of Hydro-Québhed

72. When clectricity is supplicd at medium
voltage by several power lines, the castomer
must use it through the lines Hydro-Quebed
indicates to him.

Where one of the designated ines fails or
requires an outage. the customer must. with
Hydro-Quebed's authorization or at its reguest.,
use the clectricity through another line indi-
cated by Hydro-Quebec, solely for the duration
of work, unless Hydro-Quebeo indicates
longer period to him.

73. The customer may not use clectrical
generating cquipment in paralled o
Hydro-Qudéhed's svstem. unless the Latter gives
him written authorization 1o do so.

74. When the customer installs an emergency
generator set. the latter st be cquipped with a
nunual or automatic switching device autho-
rized by Hydro-Qudehee

75. The customer must immediately inform
Hydro-Qudhee of any clectrical or mechanical
detect in his clectrical installation fikely 1o
disturb Hydro-Quebec's system. ieaopuardize the
supphy of clectricity 1o other customers or put
PrOperty or persons ot risk

76. When clectricity s supphicd ar medinom
voitage. the customer must designate autho
rized persons, as setont in the Camadian Elecin
cal Code (hith edinion, Part L CSA 221 1982)
adopred by Order in Counaill 133 82 o
February 26 19820 and subsequentdy amended
by resolutions of the Board ot examining clectn
cns ol February 250 19820 fune 30, {982,

20

June 27

VUS4 and November 200 [USS,
approved. respectively, by Ministerial Orders of
March 1001982 July 221952 August 19SS 1 and
by the Ministerial Order published
February 200 1980 in Part 2 of the Gazerte
officielle du Quebec

Hydro-Quehee muste i managings its system,
be able to communicate at ll nmes with the
datoresaid designated persons.

The customer must immedutely intorm

Hydro-Qucehee of any changes with respedt to
the atoresad designated persons,
77, When the power tactor. measured it the
delivery pomt, s usually jess than 907 for smuall
and mediim power contracts, or less than 957,
tor large power contiacts, the customer must
install, ar his expense. correcuve cquipment.
when Hydro-Quebeo asks him o do soom
writing.

The corrected power Lactor must not. how
cver excead [ooe,

The corrective cquipment must be designed
and installed in such a0 wav that it does not
isturb Hvdro-Qucbec s system and that i can
Lo disconanccted. entirely or parth, at
Hydro-Quebed s request or on the basis ot the
varition of the power used by the customer
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Hydro-Quebeo mav abso establish the initial
hill and the finat bill according to an estimate of
cnergy consumption or. as the case mav be. of
powcer demand and energy consumption. How-
ever. in these cases. the customer may supply
his own meter reading and  Hyvdro-Quebec
ostablishes the bill accordingly

92. In cases where clectricity: measured by
Hydro-Qucbhec's metering cquipment or hilled
by Hydro-Quebec does not correspond to elec-
tnciey actuwally used. or in the absence of
metering cquipment. Hyvdro-Qudébeo estan-
lishes energy consumption and billing demand
on the hasis of one or more ot the following
clements:

th  data supplicd by metering tests:

() inventory of connected apparatus and
4N CSUNLHC OF 10 JVCrage use:

t3)  values recorded durmg consumption
pertods immediately preceding or tollowing the
breakdown of metering cquipment or during
the same perntod ot the preceding year:

) any other means used 1o establish or
ostinte onergy consumption and. s the case
iy be, power denund

In the case of an autonomous clectocal svs.
tem whose electnonty delivered to vanous cus-
tomers s not uswlhy metered, Hydro-Quebed
anyaalso estiblishy the average consumpion per
contract withim . sigle category ol use

Subdivision 2 - Pavment procedures

93. Al llls are pavable. i the fegal ender of
Candida swrhin 210 Qs ot the bithog date Where
the 2050 dan s one onwhinch Hvdro Quebec s cas
tomer serviee othees are closed. the due dare s
deterred unul the tirst busimess das thereatter Fal
ure topuis by ihe doe date resales meadmisiranon
hargesapplicd tothe napad balane e as ot the ball
g dare at the monthy ratean ettecr an thac date as
calvaliedmaccordance wth Secnon ot \ppen
div B Each month thereatier, thivdro Quebes
apphes admimastranon charges 1o unpaid balance
acthe monthly care mettect acithe previoas illing
dareas clcalned imaccordance waith Secnon Lot
Appendis Boand compounded monthily

Inaddition. it a cheque issued in settlement of an
clectricuy bill s returned by a tinancial insttation
because of insufticient tunds s, the customer
pavs Hydro-Queheo the addional charge estab-
lished in Section 1o of Appendin B*

"Byl nienher 434

94. Billx mav be paid at Hydro-Quéhee cus-
tomer service otfices or through any other
authorized agent

95. In no case mav the customer deduct from
his billan amount due to him trom Hydro-Qudbec
or a direct claim or counter-claim which he has,
or claims to have. against Hydro-Québec,

96. The customer whose contract is subjedt to 3
domestic rate. or a general small-power or
medium-power rate under the rates Bvliw mav,
upon reaching agreement wath Hedro-Qucéhec.
benetit trom the equalized mstalments plan
under which Hvdro-Quebeo divides into 12
cqual mstalments the anttapated cost of electric-
v subgect to the tollowing paragraphs:

The customer mav subseribe to the equalized
mstalments planatanyame Anv equabized mstal-
ments agreement. however. ends on the dae of
the tirsemeter reading occurrimg tor the trese bill-
g atter Julv AT ot cachvear

Hydro Quebeo mas . durimg the agreement.,
revise the amount of the mstalments i the tol
lowing cases

o the electrcmy rate appheable to the cone
rract s moditied durmg the perod.
2 e costomer moves durmg the perrod,

or

5 whitle reternimg. on the one hand. 1o
mstalmenes already pard and. onthe ather. o
clectriony actualls used by the costomer durimg
the months of consumption covered by sach
mstatments. Hudro Quebed realizes therewill be
Aosubstantial discrepancy at the end or the Las
monthotconsumpnon between ol msedments
agrecd uponand the anncopared cost of elecrom

The bistimstalment corresponds tothe balance
ol the costomer s accouat . the end of the Lise
month covered by the agreement, the halance of
theaccountis calcnlated by Flvdro Quebec andas
copnb o the ditterence between the total cost ot

24
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clecrriciny actually used by the customer tor the
months of consumption covered by the agree-
ment and the sam of mstalments paid. However,
when the balinee of the customer’s account s
areater than the amount of the previous sl
ment. the castomer man ask Hvdro-Quebe,
within the tme limic stipuiated m Section 93, o
break this additional amount down over the next
six anstalments

At the end ot the tinal month of consumption.
Hyvdro-Québeo reviews the amount ot instal-
ments anticapated tor the tollowmg 12 months of
consumption and the initial cgreement con-
Cluded with the customer s renewed accord:
inglv. subject to the condintons stipulared in
Paragraphs 2 and 3. unle s the customer advises
Hydro-Quebed that he wishes to terminate the
agreement.

Hydro-Québed sends its customers on the
cqualized mstlments plan cither monthiy bilis
tor the mstalment due or permodical stements of
account i the customer pavs by aatomuttic debit

Hydro-Quebeo nuv termimate the equiabize d
nstalments plan whereacustomner fuls to pay on
ume*

“Bvlaw nenber 473

Division 5 — Retusal or Interrugtion of Service

Subdivision 1 -~Intcrruption related to the
system

97. Electricity s ailwavs supphicd and dehiy
cred subject 1o mterruptions which may arise
trom an cmergency. anacdrdent, equipment
Lalure or the actuvatmg ol protective cquipnient
with:n the svstem

98. Hyvdro Quebee mas atany ameoanterrupt
the supply o delivers ot clecrmicns tor the
purpose ol maintenance, reparrs. modification
OF MANAEement ob e sustem, or for reasons of
public antity or satety

Subdivision 2 ~ Rctusal to supply or deliver
clectricity, or anterruption of supph
delivery

oOr

99. Subject to provisions in the Aot respecting
the mode of instalment for electric and gas
service tnocertarn huildings (R.S.Q
Chapter M-37) Hydro-Quebee may refuse to
supply or deliver electricity ormay interrupt the
supply or delivery of it in the tollowing cases:

(1) the customer Liils to pav his bill onctimee:

(2) atederal, provincial or municipal agency
with jurisdiction in this readm orders it to do so:

(3 public satery reqguires that it do so;

() the customer defrauds, manipulates or
tmpers with metering cquipment or any other
Hydro-Qudhee equipment. impedes the supply
or delivery of clectriciny, or contravencs
Section 1oy

(35) the customer refuses to provide
Hydro-Qucebee with intormation required
under this Byvlaw or supplies crroncous
infornution;

101 the customer ratises to ke the deposit
or supply any other guarantee required under
this Byvlaw:

7y  the customer Sails to nuike the moditica-
tions or adjustments necessary o ensure that his
clectrical mstallatton comphes with require
ments stipulated e this Bylaw or despire
Hydro Quebec's request that he dooso Lails 1o
chiminate the ot disturbances on the
systen:

CAtIses

(81 the customer does not use electricny m
decordance wirh condinons and requirements
stipubited m Division For thas Chapter.

(9 contrary to Secnion 1050 the customer
retuses Hvdro Quebec reprosentatives ceess 1o
his premises,

(1) contrary to Section 650 the castomer
retoses toallow the mstathinon on his prenuses
ot Hudro Quebeo s cquipment. indluding
mertering and control cquipment.,

1y the customer's electrsoal anstallaton
has been conneoredito Fivdro Onebec s sastem
without the Litter s approsal,
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12y the customer's clectrical installation
has not been approved or, as the case may be,
authorized by an authoerity having jurisdiction
in this realm according to any applicable legisla-
tive or regulatory provision: or

(13 anindividual. parinership. corporation
or organizaton covered by Section Houses
clectricity without having concluded a contract.

100. Where Hydro-Québee decides to inter-
rupt the supply or delivery of clectricity under
Section 990 except in aises stipulated in Sub-
paragraphs 2. 3 and 4 of the aforesaid section. it
must give the customer at feast cight clear dayy
notice of ity intention to proceed with the
interruption and indicate the reason for it This
notice must be sent by registered mail or by any
other means making it possible 1o prove the
notice Wis sent.

101.  When the suppiv ordelivery of clectricity
has been interrupted under Section 99, to be
cittled to the re-establishment of the supply or
delivery of clectricity, the customer maust have
remedicd the situation which justiticd the inter-
ruption, pay Hydro-Québee actual costs
mncurred tor the interruption and those stipu-
Lited tor the re-establishment of the supply or
delivery of clectricity tin no case may such costs
he dower than the amourt mentioned in
Section 15 of Appendix By and, it need beo make
the deposit or supply the guarantee required
under Section 82

102, When Hydro Qucbee has interrupted the
sapply or delivery ot clectriciey under
Section V9 tor at least A0 consceutive clear divs,
1t may smmediatddy terminate the contract by
sending the customer written notice to this
cheot

Costs due. as the cse may be, under
Section 13 and the rates bylaw, and amounts
stipulated in the second paragraph of Section 16,
and sy other sum due from the customer in
relation to the supply or dodivery of electriciny
are immediately due and pavable

Division 6 — Miscellancous Provisions

Subdivision 1 — Right of access

103. Hvdro-Quebeo has the right of aceess to
the customer’s premiises in the following cases:

(1) to establish or interrupt the supply or
delivery of electricity:

(2) for the purpose of installing. operating,
inspecting, nuintaining, repairing, moditving or
removing its cquipment:

(3) to verity whether the customer’s use of
clectricity complies with the requirements stipu-
fated in Division 1 of this chapter: and

(4) tocttect meter reading,

The customer must alow access at all times
when the continuity of the supply and delivery
of clectricity or satety so require. and between
8:00 am. and 9:00 p.m. cvery dav, exeept
sundavs and holidavs, for any other reason.

The customer must first obuain
Hydro-Québed's authorization when he intends
to proceed with any work on his property
which may prevent or hinder access as stipu-
lated under this section, including. among other
things, access to metering and control equip-
ment.

Subdivision 2 —Prohibition

104. The customer must not hinder the
smooth operation of Hydro - Quebecs instalka-
tions, apparitas and cquipment. Morceover, heis
prohibited access to such installations, appara-
tos and cquipment and he may not cffect any
nanocusre orintervention whitsocver thereto,
unless expressiy authorized 1o do so by
Hydro-Qucebec.
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CHAPTER 8 — TRANSITIONAL AND FINAL
PROVISIONS

108. Hvdro-Quebec Bylaw No.o 403, adopted
by Hydro-Quebee on March 50 1980 and
approved by Order in Council 461-80 of
April 9. 1980 (Gazette officielle die Quebec,
Part 2. No. I7 of April 23, 1980, page 1034),
amended by Bylaw Noo 410 adopted by
Hydro-Qudbed on june 18, 1980, and approved
by Order in Council 1330-80 of August 27, 980
(Gazette officielle du Queébec, Part 2, No. 40 of
September 17, 1980, page 3892) and the
reference to the Gazette officielle du Quebec | is
again amended:

(1) by the replacement, in Section 1, of the
definition of the word “contract” with the
tollowing:

CContract”:

An agreement concluded between the cus-
tomer and Hydro-Québec for the supply and
delivery of clectricity, or of clectricity and
services.”;

(2) by the replicement. in Section 1, of the
definition of the word “building”™ with the
tollowing:

" Building ™

A structure not in contact with other struc-
tures or a structure separated from others by a
complete fire-resistant wall or a structure whose
openings are protected by fire-resistant doors
that have been approved by the competent
authority. ™

(3) by the abrogation, in Scction 1, of the
definition of the expression conditional use of
clectricity ™ h

(-4} by the abrogation, in Scction 1, of the
definition of the expression ritional use of
clectricity ™

(5) by the replcement, in Section 1, of the
detinition of the expression Usupply of clec-
tricity " with the following:

“supply of clectricity ™

the supply of clectricity to the connection
point through the application and maintenance
of voltage at this point.™

(6) by the replacement. in Section 1, of the
definition of the expression delivery of elec-
tricity” with the tollowing:

“delivery of electricity ™

the supply of clectricity to the delivery point,
through the application of voltage at this point.
with or without the use of electricity.”:

{7y by the replacement, in Section 1, of the
definition of the expression consumption
period” with the following:

“consumption period’:

during which clectricity is delivered to the
customer and which is included between the
two dates used for calculating the bill. ™

(8) by the abrogation, in Scction 1. of the
definition of the expression Uregular meter
rcading ™

(9) by the replacement, in Section 1L in the
definition of the word “voltage ™, of the expres-
sion “medium voltage™ with the tollowing:

“medium voltage ™™
nominal voltage between phases of more than
730 volts up to and including 50,000 voles;™;

(10) by the replacement, in Section 1, of the
definition of the expression “domestic use”
with the following:

“domestic use™;
use of clectricity exclusively for living pur-
poses inadwelling. ™

(11) by the replacement. in Section 1, of the
definition of the expression Ugeneral use’” with
the following:

“general use’:
usce of clectricity for all purposes other than
those explicitly provided for in the Bylaw .

(12) by the replacement.in Section | of the
definition of the expression “mixed use™ with
the following:

mixed use’

use of clectricity both for living and other
purposes under the same contriet.”™;

29
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(13) by the inscrton, in Division V. ol the
tollowing Scection 331

33.1 Subject to the second pacagraph. the
customer is entitied 1o a credit on the amount
pavable for the billing demand when. during a
consumption period. clectricty has not been
supplicd or delivered to his electrical instabla-
tion for a continuous period ol at least one hour
for any of the following reisons:

(1 Hydro-Québee has reduced orinter-
rupted the delivery of clectriciin: or

2) the customer wias unable to use the
clectricity normally delivered o him. because
ot a war.a rebellion, ariot a serous epidemic. @
tire or any other ciase of force nuajeure. with the
exception, however. of strikes or lockouts
involving the customer’s emiplovees.

To be entitled 1o the credit, the customer
must submit a written request to Hyvdro-Quebec
within the 60 davs tollowing the conclusion of
the event in question.

The credit is applied to a subsequent bill and
corresponds to the product of the amount
pavable tor the billing demand for the consurp-
tion period during which the event in question
occurred and the ratio of the number of hours
included in this period during which clectricity
wis not supplicd or delivered o the total
numbcer of hours in the consumption period.

The customer s not entitled to any credit
when the interruption is one covered by
subdivision 4 of Division V of the Byvlaw .7

(1) by the seplacement of Section ™0 with
the tollowing:

76,  Minimum duration of contract:

In cases where general public lighting service
includes only the supply ot clectriciny, the
minimum Jduration of the contract is four con
secutive months In other cases, the minimum
duration of the contract is one vear. ™

(£5) by the replacement, in Section 126, of
the tirst paragraph with the following

4

“When Hydro-Québeo must incur unusual
expenditures covered by Sectons TS or 80, it
requires pavment of 4 monctary contribution
trom the customer and mav impose any other
condition it deems appropriaie betore the work
i~ undertaken.: and

(16) by the abrogation of Sections 126,122,
27w 29 B to o and s 1o L,

109. The Regudation resprecting the supfdy of
leve roltage electricity for residences and
goenerdl serrvices (RR.Q.. Chaprer H-S, r2) >
abrogated.

110.  This Bvlaw »pplics 1o anvy contract con-
cluded as of the diate on wiich it comes into
force.

tealso applies o any contract concluded with
Hydro-Qucbec or one of its subsidiaries and in
cttect ar the tme this Bylaw comes into foree,
without the customer’s having to tormulite the
request stipubated in Section S

Terms and conditions outlined in Section 11
apply to the continuanion and rencwal of am
contract in eftect at the nme this Bylaw comes
into force, according to the category of use tor
which tiie contract was concluded. subject to
Paragraph 4.

The contract tor sentined hghong service in
cffect prior to May [ continues, b in s sull m
ctfect on the date this Bylaw comes mto torce.
until the expiry of the term under way on the
date this Byvlaw comes mto jorce and subse
quently continues according to the term agrecd
upon by the parties or,in the absence of such
agreement, from vear to vear until cither party
termitiites it by gving the other party written
notice of at least A0 clear davs to thas cttect prior
to the expiry of the inatial term or, as the case
niy be, the term ot renewal.

1. Notwithstanding Division 1ot Chapter 3,
any customer receiving clectricity at low
voltage on the date this Byl comes it toree
continues to recave itaccording to the mode of
supply in cftect on that date, ol such tme as
the customer's service enfrance is moditied
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APPENDIX A

Information required in the request for a con-
tract

Place to be served

Nume of the individual. partnership. corpora-
tion or organization

Use of facility

Street address

Billing address

Individual. partnership. corporation or organi-
zation responsible for the contract

Name
Adadress

Use of clectricity

Connccted loads:

lighting
heating
ventilation
motive power
Provesses
aibier

Power requested

Date for which service is requested
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APPENDIX B
1. Charges for the termination of delivery of
clectricity

A minmimum ot $130.

2. Unit cost for a transtormer with a2 second
winding

$2 por KVA of installed transforming capacity.

3. Amounts respecting Hydro-Québec's ser-
vice loop

-0 per lincar metre:

215 per pole required. including anchors,
tfor a low-voltage service loop. and $320 per
pole required. includmg anchors, for amedium-
voltage service loop

4. Administrative charges applicable o the
extension or maoditication of the sysrem

Administratn e chuarges of 30,
5. Annual rate for calculating the present
value of the cost of operating and nuintzining
installations

Anannual rate of 12 37,

6. Amount applicable per dwetling

An amount ot $3 300 s dlocated tor cach
dwelling

7. dnterest rate applicable to pavments
2 two monthivo e 1207 annuaanly

8. Amount of reduction of the payment or
amount of refund per dwelling

The two - monthly maximum s 8100

9. Amount per kilowatt of maximum power

- $A2S for an installation other than an
installation covered by seasonal service.

- 380 tor an installation covered by scasomal
SCTVICT.

10. Interest rate applicable 1o refund of
amount paid

The discount rate set by the Bank of Canadiin

cttecton the anniversary of the connection. less
Yur

Il Charges for connecting temporary service
Anamount of 365

12,
vice

Charges for disconnecting temporary ser-

Anamount of 305,

13.  Interest rate applicable to deposits

The average rate applicd by Canadian char-
tered banks to true savings accounts on April Tof
every veadr less 1.

14.  Administration charges applied to unpaid
balance on clectricity bills

As ot the date thas bvlaw comes o torce,
admunistraton charges will be applied ar the rae
mdicred i the tollowing wble, with reterence o
the range i which the National Bank of Canada
prone lendmg rare Llls on thae daee
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Reference ranges. Administration changes
National Bank of Canada applicd to unpaid balance
prime lending rate on clectnicity bills

“u per annum “» per monih

99 or kess 201538 vear)
Sto99) LIS lov, vear)
10t 1199 Lo (2098 veary
12101399 L7222 veur:
Lo 159w L9253 veur)
o 1799 21028320 vean)
I8 or more 2202954 vear)

This rate is revised whenever. tor o period of oo
conseeutive days. the National Bank of Canada
prime lending cate falls above or below the reter-
ence range used o establish the administraion
charges presently applicd. The new rate is applicd
as of the olst daw

15. Charges resulting from an interruption in
service

A minimum of $24,
16. The charge for a cheque returned by a
financial institution because of insufficient

funds (nsf ).

Anamount of 310
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APPENDIX D

Standard respecting fluctuations caused by a
customer’s equipment

At Hydro-Quebed's request. i customer must
ctfect a4 study of the Joads of his clectrical
installation likely to cause fluctuations on
Hydro-Québec’s distribution system and affect
other customers.

If necessary, Hydro-Québece provides the cus-
tomer with the short-circuit capacity (s.c. kVA)
and the power factor of its svstem at the
connection point of the clectrical installation.

Calculating the limit of fluctuations:

The current demand resulting trom the appli-
cation of voluge to any load causes a voltage
fluctuation whose amplitude as a percentage
(A”%) of nominal voltage is calculated as tollows:
100 x kVA demand (

s kv

A =

)

where: KVA demand = Joad demind in KVA
with its power factor.

~.¢. kVA = the short-circuit power available
from Hydro-Québec's svstem at the point of
aileubiation with its power factor,

The dwly tluctuation limit depends on the
frequency (F) inhertz and the amplitude (A% )y of
cach source (hof fluctuation and the number (n)
ol sources.

For a single source

Anmixt., = .. {2)

The maximum thuctuation allowed is .87t
must notapperr more than once i day,

Where there are several sources, their cuma

Larv e etfect must comply with the tollowing
cuation

| =1

. . o -
nov SN (\ o X+ ¢ ¢ )J 4
- I -

|

Noncompliance with cquations (2) and (3) is
intolcrable on a Hvdro-Quéhee medium-voltage
distribution line. This requircment also applies
to a customer receiving clectricity ar low
voltage. except where his installation is suap-
plicd solely by an MV, - LV, ransformer
reserved for his exclusive use.

List of symbols:

A% = The amplitude of a source of tluctua-
tion as a percentige of nominal voltage

Iy = the base of the Napicrian logarithm,

—/R-F¥
B - (1)

-4.51 =
203+ (3100 Fi)

C = {— 0.00308) x (Fi — 8) (5)

Fi = the frequency in hertz of a source of
fluctuation,

i = casc of a source of fluctuation.

n = the number of sources of fluctuation,
Y = the mathematical symbol repre-
senting the sum.

Following a study of his loads. the customer
sends Hydro-Quebee two copies of his study.
The report must include at Jeast the following
information:

the power in KVA and the power demand
factor of his largest clectrical apparatus orall the
clectrical cquipment which must start up simul-
tincously:

the powerin KVA of cach connected appara-
tus: and

the frequency of starting up of cach appari-
tus and the duration of cach one’s start up.

The customer must also inform
Hydro Qucehee of preventive measures he
mtends to take. He must obtain
Hydro Quebec's anthorization before pur
chasing any clectncal equipment required by
virtue of this standard

49
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Montreal March 1, 1990

Madame Lise Bacon

Deputy Prime Minister of Québec and
Minister of Energy and Resources.
Responsible for Regional Development
Québec City

Dear Madam,

Hydro-Québec bereby presents to you its stralegies for future development, with special regard to the years 1990, 1991
and 1992.

To fulfill the mandate set out in the Hydro-Québec Act, Hydro-Québec must forecast the province's energy needs and
determine ways of meeting these needs in accordance with the energy policies of the Québec government.

In this proposed Development Plan we first review the present energy situation. Then, using various assumptions of
demograpbic, economic and energy development, we establish forecast scenarios for bigh, average and low growth in the
demand for electricity. We propose ways of meeting that demand, while applying the principle of sustainable development
that respects the environment. Options include the construction of new generating and transmission facilities and the
rebabilitation of existing facilities for increased productivity. We also pay special attention to means of improving electrical
efficiency. because we believe that these can belp moderale the increase in the demand for electricily.

In addition, we present our objectives and strategies with regard to qualily of service and the utilily s internal operations. Our
[financial forecasts bave been revised to lake into account tbe forecast changes in cost and revenue factors, and
Hydro-Québec's self-financing requirements.

The Québec government bas decided 1o seek general consultation and bold public bearings on the present energy siiuation
and the role of electricity in meeting Québec s future energy needs. We will participate actively and openly in this debate and
are prepared to reevaluale sur orientations accordingly.

Yours respectfully,

S L)
Ricbard Drouin

Chairman of the Board and Cbief Executive Officer

Claude Bosvin

President and Chief Operating Officer
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A COMMITMENT

T0 THE FUTURE

Hydro-Québec’s mandate is to sup-
ply electricity to Québec at the best
possible terms and to make the
most of the comparative advantage
that hydroelectricity offers. In ful-
filling its mandate. the utility has
five major concerns:

* to have a level of quality of
service that meets customer
expectations;

= to promote the efficient use of
electricity and ensure optimal
and flexible development of
the hydroelectric resource that
is compatible with sustainable
development, i.e. in harmony
with the environment;

 to mobilize human resources;

« to remain financially sound;
and

* to demonstrate economic and
technological leadership that
reflects the needs of the utility
and its partners.

With the cooperation of its person-
nel, suppliers and contractors and
together with land-use planners
and developers, Hydro-Québec will
meet the expectations of the people
of Québec and the utility’s three
principal partners: its customers,
who are its raison d'étre; its share-
holder, the Québec government,
which determines energy policy
and defines the utility's mandate:
and its lenders, who supply three-
quarters of the capital needed.

Much of 1989 was devoted to the
preparation and introduction of 2
number of major service-quality
enhancement programs, as men-
tioned in !ast year's Development
Plan. These programs are now
under way, in spite of work slow-
downs related to contract renegoti-
ation. In addition, the utility began
rescheduling its ongoing activities,
focusing on sectors with the
poorest performance and on activi-
ties that have an immediate impact
on continuity of service, such as
tree-trimming. These activities
involving the distribution system,
combined with more favorable
climatic conditions, resulted in

a reduction in average service-
interruption time, meeting the
utility’s short-term goals in

this area.




Meanwhile, a number of events
combined to alter the balance
between supply and demand.

On the one hand, consumption

of electricity in Québec continued
to increase rapidly, and demand
forecasts for 1992 and beyond,
taking into account the new alu-
minum smelters and a higher
household-formation estimate,
have been revised upward. On the
other hand, another vear of runoff
well below average levels intensi-
fied the decline in energy reserves.
To maintain the balaace between
supply and demand, Hydro-Québec
had a number of options. First, the
utility decided to move up, to the
extent possible, the commissioning
of three generating stations under

construction at La Grande complex.

Then, to reconstitute short-term
energy reserves, it temporarily
reassigned Tracy thermal generat-
ing station to base-load produc-
tion, bought back dual-energy
boiler supply contracts in Québec
for a one-year period, and pur-
chased electricity from neighbor-
ing systems. Whether to continue,
expand or reduce the application
of these types of measures will be
decided in the fall of 1990, once
the vear’s runoff levels are known.
The substantial increase in overall
power requirements has put some
pressure on short-term reserves,
in spite of the projected commis-
sioning of gas turbines in 1992
and 1993.

In the area of labor relations, four
agreements were signed, including
one with SPIHQ, the engineers’
union. However, the goal of renew-
ing collective agreements with
some 16,000 permanent and tem-
porary employees affiliated with
the Canadian Union of Public
Employees (CUPE) was not
achieved in 1989.

In spite of the strength of the
Québec economy, the utility’s net
income for 1989 was down by
$54 million compared with 1988
because of higher expenditures
and revenue losses due to low
runoff. This meant that return

on equity in 1989 declined to 7%,
continuing to fall short of the
medium-term objective of meeting
the cost of the debt.

1.1 Enbancing Quality of
Service

Improving quality of service is of
paramo.:nt concern for Hydro-
Québec, which is responsible for
doing its best to serve Québecers’
needs. Concern for service quality
also applies to deliveries to neigh-
boring systems in Canada and the
United States.

Customers vary by category (resi-
dential, general or industrial), the
amount of their consumption and
range of services required. Cus-
tomers expect, first and foremost,
a reliable supply of electricity.
They also want rapid connection,
an accurate and simple bill, and 2
choice of payment methods. They
appreciate advice on safety and
energy conservation. Moreover,

they want easv access to business
offices, satisfactory settlement in
case of error, and service which is
courteous, personalized, under-
standing and flexible. Finally, they
want to be warned of any tempo-
rary service interruptions planned
by the utility in their sector.

All customers deserve continuous,
high-quality service. This was reaf-
firmed by Hydro-Québec in last
year's Development Plan in which
it placed a new emphasis on its
primary mandate: quality of
service. This led to three major
programs in 1989, for improve-
ment of:

« quality of service of the dstri-
bution system (known by its
French acronym, PAQS 2);

+ maintenance of generating,
transmission, sub-transmis-
sion and telecommunications
facilities (known by its French
acronym, PAM);

« quality of customer services
(known by its French
acronym, PAQS - Clientéle).




Quality of service was also pursued
through the redeployment of ongo-
ing operations and maintenance
activities, and through enhanced
service-quality support activities,
including new emphasis on quality
assurance in procurement, on

R & D and on employee training.
Furthermore, the utility has for
several years now been revising its
practices in various areas. It will
therefore be implementing new,
more stringent design criteria for
the transmission and underground
distribution systems, and a new
preventive maintenance policy
based on monitoring.

Directly or indirectly, quality
control is the responsibility of

all personnel. Moreover, each
employee must be properly
trained, the working climate
favorable, objectives clear and
consistent, results monitored and
acknowledged, the organization of
work appropriate and conducive to
initiative, and human, material
and financial resources must be
sufficient.

This Development Plan aims to
ensure that these requirements are
met in order to guarantee the suc-
cess of programs dedicated to
product quality and customer-
service quality. The ultimate goal

of these programs is to see that
Hydro-Québec equals the quality
performance of the best Canadian
electrical utilities by the mid-
1990s. The utility will devote some
$4 billion to achieving this goal.
While this expenditure will mean
higher supply costs and rates,
Hydro-Québec’s customers will
benefit from:

e 2 iransmission system designed
according to the most stringent
criteria in North America, with
minimal probability of a
general power failure;

« a distribution system as reli-
able as other Canadian systems
that experience similar climatic
conditions, which means a
50% reduction in service
interruptions;

« improved customer services,
with present causes of dissatis-
faction reduced to the extent
possible.

Quality of service also depends on
how the utilit; meets its environ-
mental obligations while operating
its existing facilities. The orienta-
tions adopted by Hydro-Québec are
an extension of its activities in thi:
area for a number of years now,
exemplified through its manage-
ment programs for contaminants
and hazardous wastes, reservoirs,
and noise control, and through
actions to hetter integrate

the distribution system into its
surroundings.

1.2 "alance between Supply
and Demand and Sustainable
Development

A sufficient supply of electricity
obtained under conditions that
respect the environment is Hydro-
Québec’s constant goal. Since
1982, the utility has successfully
met a 52.7% rise in Québec firm-
electricity sales. Future electricity
needs are determined according to
various economic and demographic
growth scenarios for Québec, and
these forecasts are re-evaluated
each vear. Hydro-Québec’s man-
date is to satisfy this demand for
electricity. To do so, it must have
the necessary flexibility to opti-
mize hyroelectricity's comparative
advantage for Québec, in accor-
dance with the principle of sus-
tainable development.

This principle, proposed by the
World Commission on Environ-
ment and Development, was
adopted by the utility in 1988. It
suggests that development be opti-
mized in a manner which, while
respecting the planet’s ecological
limits, does not compromise the
ability of future generations to
meet their needs.

The first part of Hydro-Québec’s
contribution towards achieving
sustainable development is to
promote energy conservation,
regardiess of the demand scenario.
Conservation is cost-effective for
customers and, when integrated
into the utility’s strategic planning,
it allows the installations plan to
he modified to be more in tune
with Québec’s real future needs.
Energy conservation programs
must, however, he accompanied
by an adequate rates structure, i.e.
one based on the costs of supply.




The second part of Hydro-Québec’s
contribution consists of developing
Québec’s hydroelectric resources
in harmony with the environment
and in consultation with all inter-
ested parties. This is why Hydro-
Québec conducts its study of
cumulative environmental effects,
and impact-assessment studies for

each project.
Electrical Efficiency

The promotion of the efficient use
of electricity is essential to carry-
ing out the utility’s mandate. This
is not 2 new concern for Hydro-
Québec. In the past, the utility has
been very active in establishing
standards for appliances and home
insulation. During the period of
major energy surpluses which
foliowed the 1981-1982 recession,
it concentrated on peak-load
management through dual-energy
and interruptible power programs.
Now that supply and demand are
back in balance, Hydro-Québec

is placing a2 new emphasis on all
its activities that affect demand,
and at the beginning of the 1990s
itis instituting 2 major permanent
program to promote erergy
conservation.

Programs to promote efficient use
of electricity are also a part of
customer service. These programs
will offer customers additional
means to reduce their consumption
and lower their electricity bills.
This not only makes good business
sense by increasing customer satis-
faction, but also makes good
economic sense compatible with
sustainable development; everyone
comes out ahead when waste is
eliminated through energy conser-
vation methods that cost less than
would the generation of additional
electricity. Québec’s long-term
economic development also bene-
fits from the increased margin of
manoeuvre resulting from
hydroelectric resources made
available through conservation.

Energy conservation programs
have already made a major contri-
bution to the insulation of build-
ings and water heaters in Québec.
However, a significant potential for
energy conservation remains. Of
this potential, Hydro-Québec is
backing those measures that are
cost-effective for customers and
the utility; neither customers’
quality of life nor long-term rates
will be adversely affected. The util-
ity will devote about $1.8 billion
by the end of the 1990s to pro-
grams inv2lving specific energy-
conservation measures.

Hydro-Québec’s activities promot-
ing electrical efficiency also affect
peak-load management by shaving
the demand through dual-enerev
systems and through interruptible
power adopted by large industries.
Combined with the impact of
energy conservation programs,
these measures will reduce growth
in priority needs for power by
some 5,600 megawatts by 2001,
equivalent to the power now
required on the Island of Montréal.

Hydroelectric Projects

Energy conservation and peak-load
management will, however, meet
only part of the growth in demand
in Québec.

Based on reasonable assumptions
concerning demographic, eco-
nomic and energy growth, and
taking into account measures
aimed at electrical cfficiency,
Hydro-Québec anticipates it will
have to meet a2 40% rise in elec-
tricity demand between now and
20006, in the average scenario.

The utility has an available
capacity of 30,000 megawatts
The undeveloped potential of the
province’s large and small rivers
is 50,000 megawatts. Studies con-
ducted to date have determined
that approximately 18,800 mega-
watts of this total is economically
viable compared with base-load
generating options such as coal-
fired or nuclear plants.




Were all projects developed in this
economically viable potential, the
utility’s installations would occupy
2% of the province in the next
century, compared to 1% today.
Initial results of the study of
cumulative environmental effects
show that these developments will
not have major effects on the cli-
mate, underground water tables.
wildlife habitat and resources, and
estuarine environments. This first
conclusion takes into account the
fact that each project will receive a
rigorous impact-assessment study
and appropriate mitigative mea-
sures. Nevertheless, interactions
between resources and their users
mean that these projects are liable
to have significant cumulative
effects in three areas of the human
environment: organization and
structure of the area. regional
economies, and lifestyles of the
Native Peoples. Mitigating and
managing these effects are possible
through an enlarged implementa-
tion strategy, focusing on increased
collaboration with communities
affected, with other land users and

with land-use and resource planners

and developers.

Sufficient time must therefore he
set aside to involve the interested
parties in the process of develop-
ing this economically viable
hydroelectric potential. Accord-
ingly, the utility has revised last
year's forecast of the earliest com-
missioning of the first generating
units of the Nottaway-Broadback-
Rupert (NBR) complex from 1998
to 2001.

Without Hydro-Québec's interven-
tion, growth in Québec demand
could impose an unrealistic sched-
ule on the commissioning of

hydroelectric facilities in the 1990s.

Promoting energy conservation is

therefore another way of achieving
sustainable development. by
allowing more flexibility for
resource-development decisicns.

Flexibility in Adaptation

The long lead times required to
build major electricity generating
and transmission facilities mean
that Hydro-Québec must forecast
the evolution of demand. and wavs
of meeting that demand. over a
minimum 10-year period. Many
unpredictable events can alter this
pattern: thus the use of a range of
scenarios for long-term demand
and runoff cvcles.

The utility bases the construction
of its new installations or: the
average-demand scenario. How-
ever. given the time required for
studies, consultation and construc-
tion, it is easier to adjust the
construction program downward
rather than upward, so the utility
plans its studies and applications
for government authorization
using the strong-demand scenario.
Any decision to begin construction
is only made after authorizations
have been obtained, hased on the
most recent demand forecasts.

To cover risks associated with
cyclical phenomena such as low
runoff or strong economic recov-
ery, Hydro-Québec must also have

reserves of energy and power, Thus,

in addition to efforts to improve
quality of service, it has increased
its reserve requirement in order
to ensure the long-term reliability
of electrical supply. To cope with
factors like high runoff and eco-

nomic slowdowns. Hydro-
Québec maintains such flexible
markets as exports of surplus
electricity and industrial boilers.

Despite energy conservation, the
ability to adapt to strong demand
will be redirced in the 1990s. Over
this period. long construction
times limit the quantity of energy
that can be obtained from the stock
of economically viable and envi-
ronmentally acceptable hydroelec-
tric projects. The process of envi-
ronmental studies, consultation
with the Native communities and
other groups, preparation of
appropriate mitigative measures
and the obtaining of government
authorizations prevents the execu-
tion of large projects before 1998-
1999, except those already under
way at the La Grande complex.
Authorization for Grande Ba.cine
(3,060 megawatts at the peak) is
the keystone in the balance
between supply and demand in the
medium term. The first commis-
sionings of this complex are
planned for 1998 at the earliest.
The Nottaway-Broadback-Rupert
complex (8,400 megawatts at the
peak), whose earliest commission-
ings are planned for 2001, and
which can be executed in several
phases depending on demand, will
give the utility all the required
long-term flexibility. This project
represents nearly 45% of the eco-
nomically viable hydroelectric
potential.




Choice of Markets

For many yvears now, Québecers
have opted in large numbers for
electric heating. Some 71% of
Québec residences, and more than
90% of new homes, are heated by
electricity. For all consumption
sectors, electric heating repre-
sented about 23% of Québec sales
in 1989; when water heating is
included, this figure rises to 31% .

Electricity’s strong saturation of
the heating market has greatly
contributed to boosting Québec’s
energy self-sufficiency. In fact,
electricity’s share among the
province's conventional energy
sources rose from 19.5% in 1971
10 39.3% in 1989. Substituting
electricity for oil has led to major
improvements in terms of energy
productivity, given the greater
efficiency of electric heating systems.

However, current rates do not ade-
quately reflect the cost of supply
in the case of the residential all-
electric heating market. This is
because of the particular nature of
the load or demand on the electric-
ity grid, which requires additional
generating and other facilities in
winter. Consequently, the utility
promotes energy conservation
options such as dual-energy sys-
tems and the implementation of a
rates policy which better reflects
costs. Customers will then be more
sensitized to the importance of
using energy wisely.

Beyond meeting Québecers’ basic
needs, what guides Hydro-Québec’s
choice of markets is the desire to
optimize a collective resource.
Hydroelectricity represents one

of Québec’'s major economic assets
.1 the North American context.
Accordingly, the use of this com-

parative advantage to bring indus-
tries consuming large amounts of
energy to Québec is an important
facet of the Québec government’s
industrial policy. And Hydro-Qué-
bec incorporates in its forecast of
demand the margins of manoeuvre
necessary for Québec to be able to
seize interesting opportunities for
industrial development. Its risk-and
profit-sharing program and incen-
tives to introduce promising elec-
trical processes into industry have
proven to be effective levers for
development.

Exports constitute another market
choice for Québecers. Development
of exports to neighboring systems
has already brought major benefits
to Québec. In the 1980s, more than
$5 billion in revenue was reinvested
in the utility’s activities, thus avoid-
ing major rate shocks in Québec and
leading to better utilization of facil-
ities after the 1981-1982 recession.
The development of interconnections
also enabled Québec to become
better integrated with northeast

US and Canadian power systems

and strengthened its capacity to

face variations in supply and
demand by temporarily importing
power and energy.

There is a significant long-term
potential on export markets which
allows the utility to select the most
profitable markets for thermal-gen-
eration replacement from among
neighboring systems. Exports are
therefore one of the uses of hydro-
electricity with the highest eco-
nomic value for Québec. From a
more general environmental point
of view, exporting hydroelectricity
to neighboring systems contributes
in the long term to reducing acid
rain and the greenhouse effect, for
which their thermal generating
stations are partially responsible.

Starting in the year 2000, Québec
has the option of moving up for
export purposes those hydroelectric
projects included in the potential
of 18,800 megawatts and not
required for internal demand for
electricity until much later. This is
compatible with realistic commus-
sioning dates that allow a harmo-
nious integration of the economic,
social and environmental aspects
of these projects. Additional exports
of electricity over and above the
agreements already signed can then
be made for 15 to 20 years without
harming Hydro-Québec’s ability to
achieve its primary goal of satisfy-
ing demand in Québec. These con-
tracts are very advantageous for

all parties, and at their expiry the
utility recovers the electricity
generated at these installations

for Québec’s needs. Furthermore,
since these installations will be
built earlier than planned, they

will cost less than under the
original construction schedule.

Accordingly, Hydro-Québec reaf-
firms its objective of exporting at
least 3,500 megawatts of firm
power and energy after the vear
2000, when these exports will re-
present some 10% of total sales.

Other Development Choices

There may be other approaches to
development that differ from those
proposed by Hydro-Québec. How-
ever, in the short and medium term
the realistic options are limited.

One is (o use energy conservation
as the primary means to satisfy
growing needs. This approach
would, however, constitute just as
extreme a position as counting
solely on new generating facilities.




Given the present state of knowl-
edge, it would be imprudent to
depend on much greater energy
conservation than that already
incorporated in demand forecasts,
and which is compatible with
incentive measures while being
cost-effective and fair. Too great a
reliance on energy conservation
in the medium term would instead
mean dependence on thermal gener-
ation and the restriction of certain
markets. For example, it would be
necessary to limit the quantities of
electricity available for the devel-
opment of large-power industries,
or halt the penetration of eleciric
heating, mainly by raising rates -
possibly applying a1 s policy
based on the average cost of new
installations, rather than the cost
of all generating facilities.

In the longer term, Québec could
decide not to sign new export
agreements, but this solution
would not obviate the need to
commission major projects, even if
their construction is delayed. In
the meantime, Québecers would be
collectively poorer, and there
would be increasing atmospheric
pollution in the northeastern part
of the continent.

Another approach Québec could
take is to maximize the economic
value of hydroelectricity to an even
greater degree than is proposed in
the present Development Plan. As
hydroelectricity is at its most
valuable as an export, it could be
more profitable to promote a
broader range of encrgy sources
for heating in Québec, so as to free
up a proportion of electrical output
for additional exports abroad.

Hydro-Québec’s Proposal

Hydro-Québec believes that the
development orientations it proposes
are reasonable and that they offer
the flexibility to meet the real

needs of Québec, respect the envi-
ronment and optimize the value of
the resource by selective market
choices.

The approach to development
proposed by Hydro-Québec consists
of the following choices:

e meet Québec's energy needs,
including heating, while actively
encouraging electrical efficiency
and ensuring that rates reflect
the average cost of supply;

smaintain electricity’s present
role as an important tool for
economic development. To
this end, stimulate industrial
development and promote the
use of highly energy-efficient
electrotechnologies;

 promnte profitable electricity
exports by moving up
hydroelectric projects that will
be required for Québec only
when related export contracts
expire;

=develop economically viable
hydroelectric resources in
cooperation with major inter-
ested parties. At the same
time, ensure that the environ-
ment is respected, mainly by
carrying out studies necessary
to optimize appropriate mitiga-
tive measures.

The utility is convinced that
Québec would lose a major advan-
tage if it did not seek to reconcile
these diverse objectives. Accord-

ingly, it is very receptive to the
consultation that will take place
with interested parties during
hearings of the Commission
parlementaire sur la siluation et
les perspectives de |'énergie élec-
trigue au Québec. This dialogue
will make it possible to determine
the social acceptability of developing
the 18,800 megawatts of economi-
cally viable potential that are
judged to be environmentally
acceptable.

Hydro-Québec does not seek devel-
opment at any price. However,
delays in the authorization process
could compromise the development
scenavio the utility believes to be
most positive, and limit the choices
available to Québec society, espe-
cially as regards hvdroelectricity.

1.3 Mobilization of Human
Kesources

To meet the challenges of the 1990s,
Hydro-Québec needs the full partici-
pation of all employees. So it must
determine with staff, managers and
unions the conditions that facilitate
the achievement of the utility’s
major objectives. There can be no
doubt that the difficulties and dis-
putes at Hydro-Québec in recent
years have had an impact on the
working climate and employee
loyalty. Now the utility must rally
and mobilize the men and women
that are its vital strength,

Three approaches are required at
this time. The first is to continue
the mobilization activities hegun
last year with managers and spe-
cialists, by means of a strategic
development plan that is more
comprehensive and longer term,
covering all employees. The sec-
ond is to negotiate in the short
term collective agreements that
foster a new consensus, hased on




quality of service, productivity and
employee aspirations. Lastly, with
moderate growth in staffing levels
and the need for succession plan-
ning, the utility must, at the begin-
ning of this new decade, improve
the quality of its recruiting. both
external and internal. and keep the
technical, commercial and man-
agement skills of all its staff in the
forefront of knowledge.

1.4 Maintenance of
Financial Heaith

Another essential condition for
achieving the objectives of the
Development Plan is the mainte-
nance of a sound financial position.

Hydro-Québec’s financial sound-
ness, which has always been rec-
ognized, has given it ease of access
to the capital markets for financing
the investments required to satisfy
the growth of Québec’s neads. In
just two decades, assets have risen
from $4 to $34 billion, making
Hydro-Québec one of the two
largest non-financial corporations
in Canada.

The utility’s financial policy is clear:
generate sufficient net income to
cover the principal risks to which
revenue and costs are exposed,
ensure adequate self-financing of
investments, maintain advanta-
geous borrowing conditions and,

at the same time, give an accurate
price signal to customers.

In previous Development Plans,
Hydro-Québec stated that by early
in the 1990s it would have recon-
stituted a2 minimum financial mar-
gin as defined by the four follow-
ing objectives:

« interest coverage of at least 1.0;
» capitalization of at least 25% ;

e return on ~quity equal to or
greater than the average cost
of the debt;

» self-financing of at least 30% .

To achieve these interrelated
objectives. the utility was counting
on three principal strategies:

» productivity gains:

« the application of a rates policy
reflecting costs of supply which
includes an acceptable return
on equity;

« developing profitable export
markets.

In recent vears, overall productivity
has been increased through ratio-
nalization and the development of
markets. Growth in operating
exoenditure, adjusted for inflation,
was kept to an average of 1.9%

per year from 1982 to 1988, as
compared to about 10% per year
between 1976 and 1982. Hydro-
Québec will pursue its efforts by
stressing individual productivity.
Discussions to this effect are part
of current negotiations with the
unions. Rate increases have on
average been helow the rate of
inflation for the last five vears.
The real price of electricity in 1989

was thus slightly less than it was in
1963. Finally. with regard to
exports, over the past five years
the utility has achieved sales in
excess of $2.8 billion.

Thanks to these three strategies.
there has been a gradual improve-
ment in the financial health of the
utility. Thus. return on equity rose
from 4.7% in 1984 to 8.0% in
1988 and "% in 1989 but this

is still below the cost of the debt.
which stood at 11.2% last vear.

Two factors now slow down the
desired improvement in finaacial
health and widen the gap between
rates and costs of supply. First. the
need to reconstitute water reserves
will mean maior increases in
expenditure, and revenue losses
in the short term: $267 million in
1989 and $ 314 million in 1990,
assuming that runoff returns to
average in 1990. Second. in the
medium term costs are being forced
upwards by stronger growth in
demand, the downward revision
of average output of generating
stations, new service-quality
enhancement programs and the
launching of energy conservation
programs whose fuli benefits will
only be felt later. The postpnne-
ment of certain firm power and
energy exports will also have an
adverse effect on the improvement
of Hydro-Québec’s overall finan-
cial health.




The problems with runoff illustrate
how crucial it is to have sufficient
financial margin of manoeuvre to
absorb the major variations in
supply and demand. Had Hydro-
Québec been able to reconstitute
the desired margin, it could now
consider absorbing a large portion
of the negative shocks it is cur-
rently experiencing. Unfortu-
nately. this option is not available.
Moreover. after the slowdown in
investment that followed the
1981-82 recession. Hyvdro-Québec
is now facing renewed spending
on large-scale construction and
intensive service-quality enhance-
ment programs.

Investment for the average-
demand scenario will now be more
than $8 billion higher for the 1990-
1998 period than was forecast in
last vear's Development Plan.
Some $62 billion is currently pro-
jected for the 1990-1999 period,
$13 billion cf which will be for the
next three years. In this context, it
is more essential than ever to
achieve financial policy objectives.

Steps must be taken to stop the gap
between rates and costs of supply
from becoming wider. But to avoid
excessively large rate increases.
Hydro-Québec proposes to spread
the rates recovery over (wo years,
with two general rate increases of
7.5% per vear. This is 2 minimuz,
rate of recovery. in 1990 generat-

ing only the incom= required. before

interest and exchange loss. to cover
gross interest charges. Only in 1992
will the utility begin to approach

ali of the minimum objectives of its

financial policy.

A more accurate reflection of real
costs will promote the efficient
utilization of electricity and con-
tribute to sustainable development.
Electricity will nonetheless remain
competitive with other energy
sources in Québec. and Québec’s
electricity prices will remain
attractive compared to those in
North America as a whole.

1.5 Economic Spinoffs und
Tecbnoiogy

Acting as a catalyst for the Québec
economy in its activiues as
emplover. purchaser. vendor and
researcher, is a fundamental role
for Hvdro-Québec as a Crown
corporation. In 1989. the utility
supported jobs evaluated at 62,500
person-vears in Québec. and this
number will grow substantially by
1992, reaching more than 87,000,
an increase of 37% .

For the work force, suppliers and
subcontractors, hydroelectriity is
undoubtedly the source of energy
with the highest Québec content
— T6% in 1989 — and the great-
est spinoffs. It generates a large
volume of economic activity
through construction and opera-
tion of electrical facilities, which
currently represents about 5% of
Québec’s Gross Domestic Product.

Moreover, Hydro-Québec’s pro-
curement policy seeks not only to
increase the Québec content of its
purchases but also stresses quality
assurance and local R & D. This
can give suppliers a marked com-
petitive edge in world markets.




The utility also stimulates the inflow
of major investment to Québec.

For industrial customers, Qusbec’s
hydroelectricity is a high-perfor-
mance energy with many uses:
manufacturing, processing, heating,
handling and high technology. And
customers are offered technical and
financial support in introducing
energy-efficient electrotechnolo-
gies into their industrial processes.

Technology piays a key role at
Hydro-Québec: not only was it at
the core of the utility's achieve-
ments in expanding and operating
its huge power system over recent
decades, but it will also play a vital
partin the future in solving the
problems associated with quality of
service, the environment, employee
health and safety, and cost-effective
investments.

With forecast spending on research
and development of nearly half 2
billion dollars over tie next three
years, putting it among Canadian
leaders in this regard, Hydro-
Québec remains a driving force of
technological development in
Québec. And it will continue to
broaden its technological activities
by forging closer links with
industry, government and non-
governmental research centres,
and universities.

It is currently deploying cfforts in
four long-term avenues related to
the generation, transmission and
utilization of electricity: nuclear
fusion, superconductivity. hydro-
gen and polymer-electrolyte
(ACEP) batteries. Here, as in all
else, the utility reaffirms its com-
mitment to the future.




IMPROVING

QUALITY OF

SERVICE |

Quality of service has always been
one of Hydro-Québec’s paramount
concerns. While the utility's
efforts brought about an improve-
ment in service continuity between
1982 and 1986, a series of factors
resulted in deterioration in this
area in recent years. Consequently,
the utility placed new emphasis on
activities affecting all aspects of
quality of service.

Hydro-Québec will raise its perfor-
mance to a level comparable to
that of the best electrical utilities.
To achieve this, it has set specific
goals for progressive improve-
ments over the coming years both
in the quality of product supplied
and in the quality of cusiomer
relations.

n

2.1 Product Quality

Continuity of service is a major
concern for the utility. The Hvdro-
Québec system contains a large
amount of equipment whose
behavior affects service continuity.

Energy is generated primarily by
53 hydroelectric generating stations.
scattered across the province of
Québec. Their output is carried

to the distribution system. to the
province’s major industrial firms
and to neighboring systems by the
transmission and sub-transmission
systems, containing some 550
transformer substations and more
than 28,000 kilometres of lines.

The distribution system supplies
residential, commercial and insti-
tutional customers and small- and
medium-sized industrial firms

in Québec with medium and low
voltage. It delivers electricity

to nearly three million customers
through 94,000 kilometres

of medum voltage lines. 5.800
of which are underground.

Completing this system are the
telecommunications facilities.
automatic-control devices and
operations centres essential to
proper operation and vital to
its performance.

| |
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Diagram 2.1
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Customer-service interruptions
have a number of causes. usually
divided into two different cate-
gories:

* power failures due to equip-
ment breakdown or due to
random events caused hy
factors external to the system,
principally trees and branches,
wind and lightning;

* scheduled service interrup-
tions, allowing the utility to
perform maintenance and
system modification work.

While quality of service can be
evaluated on the basis of the total
number of service interruptions
during the vear, this number only
partially reflects the impact of
interruptions on customers. Each
service interruption affects 2
highly variable rumber of cus-
tomers and varies in length. For
example, distribution-system
failures are more frequent but
affect fewer customers, while
transmission system breakdowns
are much less frequent but affect 2
much larger number of customers.

These variables have been taken
into account in 2 more general
indicator: the average annual
service-interruption time per
customer.

—
—_—

To analyse the evolution of this
indicator, both provincially and
regionally, it is useful for the util-
ity to comhine interruptions by the
system on which they originate.
This allows better definition of the
measures to take and betier follow-
up of the results of these programs.




Table 2.1
Breakdown of Average Annual Service-Interruption Time per Customer by System of Origin
(in hours)
1962 1983 1964 1985 1906 1987 1988 1989
Distribution 54 73 53 56 52 76 8.2 5.2
Transmission and
sub-transmission
« excluding general power
failures* 28 35 34 28 1.1 18 13
59
« general power failures - - - - - 53°° 8.1°°*
Generation - - - - - - - -
TOTAL 13 10.1 88 90 80 8.7 153 14.6
- A generai power lailure corresponds to total loss of power, and is caused by a problem on the transmission system.
b General power failure of April 18, 1988: ice caused a series of short circuits on the three phases of Amaud substation which

caused the loss of Churchill Falls generating station.

b General power failure of March 13, 1989 caused by a high-intensity magnetic storm.

In 1988 and 1989 there was an
improvement in average annual
service-interruption time per cus-
tomer on the distribution system,
with interruptions dropping from
8.2 to 5.2 hours, exceeding the
utility’s goal for March 1990 of
6.1 hours. Transmission and sub-
transmission system interruptions
excluding general power failures
dropped from 1.8 to 1.3 hours.
However, the general power failure
of March 13, 1989 adds 8.1 hours
to the figure for each customer.

Changes in annual average service
interruption time per customer
ohserved between 1988 and 1989
will be discussed later in this chap-
ter. Hydro-Québec’s generating
facilities have not been the cause
of power failures or scheduled
service interruptions that affect
service continuity.

The general impro~ement in conti-
nuity of service noted, (excluding
general failures). was also observed
in virtually all of the utility’s
administrative regions.

Map 2.1 shows that more than

% of Hydro-Québec’s customers
are located in the Saint-Laurent,
Laurentides. Richelieu and
Montmorency regiuns.

3
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Figure 2.1
Average Annual Service-interruption ™ .me per Customer by Region®
(Distribution, transmission and sub-l: ansmission, generation)
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Map 2.1
Percentage Breakdown, by Region, of Customer Accounts®
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By 1995, Hydro-Québec aims
to reduce average service-
interruption time per cus-
tomer to 4 hours per year or

This average annual service-
interruption time per customer

can be broken down into 3.5 hours
on the distribution system and

less. excluding general power 0.5 hours on the transmission and sub-
failures, a level comparable transmission systems, excluding gen-
to the average of other eral power failures.The utility will
Canadian Jlectrical utilities. be introducing new transmission-
system design criteria, among the
most stringent in North America,
which should reduce to 2 minimum
probability general power failures
on the transmission system.
Objectives Principel Strategies
Average annual customer service-interruption Distribution PAQS 2: Service Quality Enhancement Program -
thme not to exceed the average of other Distribution System (1989-1995)
nadian electrical utilities by the mid-
Canadi fies by 90s Application of new design criteria for the under-
« Distribution: 3.5 hourslyear ground system
« Transmission and . P . _—
sub-transmission: 0.5 hours/year® Review of priorities of ongoirg activities
«Total: 4.0 hourslyear
Generation, PAM: Maintenancs Enhancement Program
transmiss:or.. sub- (1989-1996)
transmission and
tolecon'lmunications |mplo_mcnmion of new cksign and operations
criteria for the transmission system (1989-1994)
Maintenance of installations nearing the end of
thair service life
System-operation improvement plan
Suppon activilies Implementation of the new maintenance policy
Implementation and ongoing review of integrated
quality-assurance management for nrocurement
R&D on equipment reliability and operating
| maethods

Excluding general power failures

5
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2.1.1 Distribution System
Present Situation

PAQS 2: Service Quality
Enbancement Program -
Distribution System (1989-1995)

This program. announced in last
vear's Development Plan, includes
three types of activity:

« renovation of those sections
whose level of service conti-
nuity is below average, mainly
because of age:

« modification of the system to
obviate certain safety con-
straints (addition of grounding
equipment, replacement of
surge arresters and modifica-
tions to facilitate operations
on de-energized lines);

» improving the system’s operat-
ing flexibility (increasing the
number of switching points to
reduce the number of cus-
tomers affected bv work) and
improving component perfor-
mance.

As part of this program, activities
will occur in projects such as the
conversion of Montréal and
Québec City’s outdated under-
ground systems.

A communication program entitled
Hydro-Québsec at Your Service
informs the public of system-
reliability and service-quality
activities that are either scheduled,
underway or completed. In addi-
tion to explaining these activities,
it will also discuss distribution-

system improvement work, and
enhancement activities conducted
on other system components includ-
ing transmission and generation.

PAQS 2 began in 1989 with various
start-up activities, including the
hiring of most of the 99 permanent
and 117 temporary emplovees
required for the program. A budget
of $31 million was allocated to
PAQS 2 for 1989. However. with
work slowdowns in the context of
renegotiation of collective agree-
ments, only $15 million was spent.

Changing tbe Priorities for
Ongoing Activities

Besides launching special programs
like PAQS 2 and activities related to
the growth in demand for electricity
such as the addition of distribution
lines 2nd connecting new cus-
tomers. Hydro-Québec is carrving
out other activities associated with
maintenance of the overhead and
underground systems, rehabilita-
tion of facilities. and distribution-
svstem uperading. In 1989, capital
and operating expenditure for the
distribution system amounted to
nearly $250 million.

The utility emphasized greater pro-
ductivity in its ongoing activities
in 1989 by revising work priorities
to ceflect the impact on quality of
service ard giving priority to the
10 sectors with the highest annual
service-interruption time, mainly
in the Richelieu, Mauricie and
Luurentides regions. It also carried
out regional plans of action to
solve local problems, such as tree-
trimming.

Special reinforcement activities
(new underground cables. replace-
ment of overloaded conductors.
etc.) were carried out on certain
overloaded sections of the system.
In 1989. work of this nature cost
nearly $83 million. of which

$23 million was spent in the
Ricbelieu region. mainly on
Montréal's South Shore. Moreover.
as part of PAQS 2, more than

$-+ million of reinforcement work
was also done. also mainly on the
South Shore.

In addition to these prevention
activities. the utility improved
the efficiency of repairs on de-
energized lines.

Average Annual Service-
Interruption Time per
Customer Originating on
the Distribution System

The average service-interruption
time per customer caused by
problems originating on the
distribution system dropped from
R.2 hours for 1088 to 3.2 hours
for 198Y. The wiility's goal for
March 1990 (6.1 hours) has thus
already been exceeded.




Figure 2.2
Average Annual Customer Service-Interruption Time Originaling on the Medium-Voltage Distribution System*®
(moving average over 12 months)
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Figure 2.3
Reasons for the Reduction between 1988 and 1989 in Average Annual Customer Service-Interruption Time
Originating on the Distribution System

r_ h\ I Scheduled interruptions

(] Trees and branches
|:] Lightning and winds
B Miscetlaneous

Total

Year Hcurs

1988 8.2
1989 52
Reduction: 3.0

26%

36%
19%
1%
100%
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This 3-hour reduction can be
broken down as follows:

* 8% attributable to equipment
breakdown. The utility has

targeted its activities by giving
priority to systems used by the

highest population densities
and in tne most overloaded
sectors:

* 30" attributable to trees and
branches. The tree-trimming
budget was increased to
$20 million in 1989 and re-

allocated according to the needs

of the most problematic areas
(mainly the Laurentides and,
to a lesser extent, Richelieu
and Saint-Laurent regions).

Moreover, 2 new formula was
used to assign work, involving

granting contracts on a fixed
cost rather than an hourly
basis. This practice has led
to improved productivity.
Also, the system benefited

in 1989 from less unfavorable

climatic conditions than in
[958~ and 1985;

Table 2.2

Financial Commitments of PAQS 2 Program

(capital and operating expenditure)
(in millions of dollars)

* 19% attributable to lightning
and winds. Besides thie more
favorable weather conditions
of 1989, the replacement under
the PAQS 2 program of some
existing equipment by more
resistant equipment will make
the system less vulnerable to
extreme climatic conditions:;

* 26% attributable to scheduled
interruptions. This reduction
was due to better planning of
repairs on de-energized lines
(consolidated maintenance
work) and assigning a larger
number of crews to a single
job. However, some of this
reduction is due to the non-
completion of work during
renewal of the collective
agreements;

* 11% attributable to miscella-
neous causes, which group
together 2 number of areas
such as corrosion and contam-
ination by sea salt.

Future Activities involving
the Distribution System

In addition to continuing to assign
priorities to ongoing activities. the
utility will in coming vears carry
out the following major programs
affecting the distribution system:

Continuation of PAQS 2: Sertice
Quality Enbancement Program -
Distsibution System (1989-1995)

This program, described above.
will cost some $707 million over
Seven vears.

Type of activity 1990 1991 1992 1993-1995 Total®
System renovation 41 43 46 154 293
Reliability and safety 9 27 23 18 77
System flexibility 32 30 29 165 261
Training 13 13 12 a7 76
Totsl 95 113 110 374 707

* Inciuding $15 million incurred in 1989.




Application of New Design
Criteria for the Underground
Distribution System

Buiit over the last 40 vears, the
underground system is character-
ized by a large variety of designs
and types of construction. con-
figurations and equipment. This
reguires the developnient of vari-
ous kinds of equipment and poses
problems for worker safety. Its
design must therefore be revised.

Design orientations were prepared
in 1989. They will contribute

to improving employee safety and
service continuity (average annual
service-interruption time per
customer and average annual
frequency of service interruptions
per customer).

Before these new design criteria
can be applied. the utility will
develop technical guidelines

on engineering. standardization
and equipment certification. It is
evanctod ptal dhe e ey
finalize these guidelines. Starting
in 1993, they will all be imple-
mented on both the existing and
new system. Nevertheless, some
guidelines will be available before
1993 and may be used for the
modifications required on the
existing underground system.
Nearly $730 million has been pro-
jected as the cost of bringing the
existing underground system into
conformity with the new criteria
from 1993 to 2004. The new crite-
ria will also increase the construc-
tion costs of the future system by
an average 60”% , or by nearly

$1 billion from 1993 to 2004.

Remote Control of Lines on the
Orerbead Distribution System

Remote control of lires on the
distribution system will allow pro-
cedures to be executed from the
distribution control centres. The
opening and closing by remote of
equipment (circuit breakers) at
strategic points on the svstem will
reduce the duration of scheduled
maintenance interruptions as less

time would be required far icpairs:

the same procedures will also
allow defective line sections to be
more rapidly identified during out-
ages, while limiting the number
of customers affected. Remote-
controlled equipment is planned
for installation at 2.200 strategic
switching points in urban and
semi-urban environments. This
project will require investments
in the order of $110 million
between 1992 and 1994.

2.1.2 Generating. Transmission,

Sub-Transmission and

Present Situation

The average annual customer
service-interruption time originat-
ing from the transmission and
sub-transmission systemn has
dropped from 1.8 hours in 1988
to 1.3 hours in 1989 if major
power failures are excluded.

The major power failure of March
13, 1989, caused by a very intense
magnetic storm, lasted on average
nearly eight hours. Restoration of
power to customers took this long
hecause of equipment hreakdowns

on the La Grande system, requiring
major modifications in the process.

As the result of this power failure.
the utility’s transmission-svstem
operating practices have been
modified to ensure the security of
the system during magnetic
stecms.

Future Activities

PAM: Maintenance Enbancement
Program (1989-1996)

This program. which was defined
and launched in 1989. contains

a series of projects to replace,
upgrade, modify and maintain
equipment on the generating.
transmission. sub-transmission

and telecommunications systems.
Its goal is to increase the reliability
and availability of existing facilities.

For 1990-1992. the utility plans to
spend $-116 million: $197 million
on catching up with maintenance
and $223 million to replace and
modernize equipment. Nearly
$800 million has been projected
The final amount will be deter-
mined according to the hebavior
of the system and in light of sys-
tematic monitoring of equipment.

9




Implementation of New
Transmission-System Design
and Operating Criteria

The increasing use of electricity by
the utility's /Juébec customers
makes them more dependent on
this source of energy and therefore
more demanding in terms of the
quakity of supply.

To reduce to 2 minimum the proba-
bility of general power failures. in
198+ Hvdro-Québec began studies
10 reevaluate its transmission-
system design criteria. This re-
evaluation however, must be done
in conjunction with neighboring
systems, given the increasing
linkup between them and the
Hydro-Québec svstem.

In the past. when choosing its
transmission-system design
criteria. Hydro-Québec accepted 2
higher probability of general
power failures than its neighboring
systems. The very great distances

. . PR -
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, -
is generated and vsed in Québec
.nake the transmission system
more vulnerable to the events

that can cause a general power
failure. Compensating for this
higher probability, however, is the
fact that Hydro-Québec’s power
failures are much shorter in dura-
tion than those of neighboring sys-
tems. Because Hydro-Québec’s
generating facilities are almost
entirely hvdroelectric, the system
can be restored to service only a
few hours after a general power
failure, whereas service restoration
on neighboring systems using
gredominantly thermal-fired
facilities may require more than

a day.

In view of the expectations of
Québec customers and to facilitate
the integration of its system with
neighboring systems in the North-
east Power Coordinating Council.
Hvdro-Québec decided to aim to
raise the reliability of its transmis-
sion svstem to the same level as
neighboring svstems by 1994. This
implies fundamental modifications
to the design and operation of the
transmission system. In particular.
Hydro-Québec will install series
compensators throughout the
transmission svstem and shunt
reactors, additional reactive
compensation and automatic
control devices at various
substations.

To achieve this goal. an investment
program costing in the order of
$1.300 million has been planned.
This program covers both Hydro-
Québec’s projects to harmonize its
design and operating practices with
those of the Northeast Power Coor-
dinating Council. and the utility’s
upgrade its transmission system.
The engineering and procurement
activities for all these projects have
begun, and the installation of new

equipment will continue until 1994.

Nearly $140 million was earmarked

o

in 187 for this program.

Maintenance of Existing
Instatlations

» Generating Facilities

Spending on the renovation of gen-
erating facilities has been relatively
low thus far as these facilities are
refatively pew. In 1989, for exam-
ple. generating stations mor¢ than
50 vears old accounted for only
9% of total installed capacitv. In
the vears to come. however. the
proportion of generating stations
approaching the end of their
service life will increase. the pro-
portion more than 50 vears old
reaching nearlv 15" in 2009.
Some of these facilities are small
aid medium sized. with capacity
not exceeding 200 megawatts.
Maintenance for these installations
will require increasing attention
from the utility.

In order to Keep its installations
in good working order, Hyvdro-
Québec is focusing on two major
VRN AU U TN | B
habilitation program and major
maintenance activities.




Figure 2.4
Age of Hydroelectric Generating Units

% of total installed capacity
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In order to ersure the maximum
availability of its generating facili-
ties, the utility Fas developed a
master rehabilitation plan. Under
this plan, work on upgrading or
replacing existing generating
facilities will cost in the order of
$++40 million from 1990 10 1992.
A five-year schedule of rehabilita-
tivn studies has heen prepared to
reflect the age of the facility, safety
and reliability, environmental
impact and the likelihood of the
outcome heing cost-effective.
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In 1989, orientation studies recom-
mended upgrading Beauharnois
over a nine-vear period, at a cost
of $1.2 billion. These studies also
recommended upgrading

La Gabelle and Drummondville
generating stations and decommis-
sioning the small L'Anse Saint-Jean
station.

Draft-design studies of rebuilding
Les Cédres generating station con-
tinued concurrently with the
upgrading study for Beauharnois
generating station. Studies of
Shawinigan-complex, Grand-Mére,
La Tuque and Sept Chutes gener-
ataing stations and of a few

small power plants {Chute Bell,

B n1989

] 2009

Meétis 1 and 2, Riviére-du-Loup,
Pont Arnaud and Chute Garneau)
will be completed in 1990. These
studies use a comprehensive
approach that takes into account
various solutions for the rehabili-
tation, reconstruction and removal
from service of generating facilities
and equipment.

Also, in 1990, new studies of
Bryson, Hull 2, Rapide-Blanc and
Riviére-des-Prairies generating
stations will commence, along
with a review of the condition

of Tracy thermal generating
station to determine its remaining
service life.




A total of nearly $475 million will
be spent from 1990 to 1992 on
major maintenance activities,
which mainly involve rebuilding
generating units, major work on
generators and replacement of
turbine runners. The program to
replace turbine runners uses new
technology to increase efficiency
when hydroelectric generating
units are upgraded. The program,
begun in 1978, aimed to identify

units whose rated power could be
increased by replacement of their
turbine runners. By the end of
1989, an increase of nearly 115
megawatts of power and approxi-
mately 200 gigawatthours of
energy had been obtained in this
way. This replacement program
will continue and is expected

to result in total gains of 547
megawatts and 400 gigawatthours
by 2001, including the upgrading
of runners at Manic 5 generating
station.
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Figure 2.5
Age of Circuits - Transmission and Sub-Transmission Lines
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= Transmission System

Although the transmission and
sub-transmission system is also
relatively new. in the coming vears
a growing number of components
will reach the end of their

[J 1989
. In 1993
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service life. In the next seven
vears. Hvdro-Québec will replace
certain components of its ~35-
kilovolt system (insulators, spacers
and dampers) on about 2,000 kilo-
metres of circuits of first generation
lines (Churchill Falis/Manicouagan/
Montréal). This is about 20% of
the total length of the ~35-kilovolt
system. The reliability of automatic-
control devices and transmission-
system protection systems will also
be enhanced by replacing various
pieces of equipment. As part of its
ongoing maintenance activities,
Hydro-Québec expects to spend
more than $90 million from 1990

to 1992.

The utility also formed a bank

of strategic equipment costing

$32 million in 1989 to accelerate
replacements in case of equipment
breakdown, and will continue to
purchase additional equipment
(transformers, reactors and circuit
breakers) at a cost of nearly $100
million hetween 1990 and 1992.

System Control and
Telecommunications

The principal function of system
control centres and equipment is
to continuously monitor changes
in important system parameters,
such as voltage, power and fre-
quency. and to perform the appro-
priate operations and adjustments
depending on fluctuations in
demand. This is onlv possible
because of 2 complex system con-
sisting of the provincial system
control centre, regional control
centres, distribution control cen-
tres, and a telecommunications
control centre.

The utility’s determination to
improve quality of service requires
more efficient management of
operations that focuses on reduc-
ing the risks of power failures,
reducing the impact of mainte-
nance on equipment availability,
and restoring service more quickly
following interruptions.

The plan for upgrading power-
system control covers four key
sectors:

« real time operation (addition
of personnel following the
increase in generating
capacity at Manic 5 PA and
La Grande 2 A, and the addition
of monitoring and protection
equipment on the transmission
system);

* automation of the regional
control centres and the system
control centre by installing
new software;

» technical support for the
regions:

* administrative support
(adequate staffing, training).

Spending on the principal programs
and projects for the development
and optimization of the system-
control system is estimated at
nearly $120 million from 1990 to
1992. Furthermore, in 1989
Hydro-Québec began a study of
modernizing the provincial system
control centre. This modernization
is planned for 1995.

The utility plans to spend about
$75 million on the principal
telecommunications programs
from 1990 to 1992.

2.1.3 Forecasts of Expenditures:
Principal Generation, Transmis-
sion, Distributson and Telecommu-
nications Programs and Projects

The budgets discussed here are the
forecasts for capital and operating

expenditures for the principal pro-
grams and projects involving the
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generating. transmission and sub-

transmission, distribution and
telecommunications syvstems.

For 1990-1992, financial commit-

ments directly associated with

product-quality enhancement are

estimated at nearly $1.9 billion.

Between 1989 ana 1996. financial
commitments directly associated
with product-quality enhancement
are estimated at nearly $+.2 bil-
lion. compared to $2_3 billion
between 1989 and 1998 in last
vear's Development Plan. The dif-
ference can be explained mainly by
the various major programs that
were referred to in last vear's

Development Plan but not fully
costed: first. the Maintenance
Enhancement Program. which
represents commitments of about
$1.2 billion from 1989 to 1996:

and then the implementation of
the new underground-distribution-
svstem design criteria. to cost some
$0.5 billion by 1996.

- O an o & = &

Table 2.3
Financial Commitments of the Principal Generation, Transmission, Sub-Transmission, Distribution and Telecommunications Programs and Projects
(capital and operating expenditure)
(in millions of dollars)
Programs and projects directly associated with 1990 1991 1992 1990-1992 | 1993-1996 Total per project
enhanced product quality '
Distribution PAQS 2 - Service Quality 95 113 110 318 374 707 (1989-1995)
Enhancement Program
Application of new design criteria
to the underground system 8 16 449 465 (1990-1996)°
Remote control of lines 14 17 96 113 (1990—1994)'
Generation, PAM - Maintenance
transmission and Enhancement Program 93 143 180 416 785 1.208 (1989-1996)
telecommuni- . . .
cations New design and operations criteria '
for the transmission system 119 381 423 923 437 1,367 (1989-1994)
Development and improvement of
the telecommunications and
system-control systems” * 67 78 53 198 143 363 (1989-1996)
Total 380 720 788 1,888 2,284 4,223 l
Other programs and projects
Principal maintenance programs for installations '
nearing the end of their service lives** * 262 410 438 1,110
New maintenance policy '
(monitoring system) 7 17 19 43
Health, safety, environment, training 37 26 23 86 1'
* Program continuing after 1996: the costs shown are for modifications to the existing system and the increase in costs of the
future system
b Includes the system-control enhancement plan
b Includes the master rehabilitation plan, the principal maintenance programs and the bank of strategic equipment




2.1.4 Product-Quality-Enbancement
Support Activities

New Maintenance Polic;

Hydro-Québec’s new approach will
make it possible to reduce mainte-
nance activity and thus mainte-
nance costs, and increase equip-
ment availability and thereby
improve service continuity.

Experience has shown that it is
not always effective to carry out
maintenance activities at fixed
intervals. From now on, with
preventive maintenance based

on monitoring, the emphasis will
instead be placed on analyzing
equipment behavior using sensing
devices or sampling. This will
enable Hydro-Québec to intervene
only when necessary.

Furthermore, the new maintenance
policy stresses a system approach,
paving as much attention to the
status of smaller equipment as to
larger facilities where system oper-
ation is affected by both.

In order to minimize ti.e impact

of equipment unavailable due

to maintenance, changes will

be made to work organization,
including decisions pertaining to
scheduling and workshifts, and the
introduction of specialized crews.

The utility approved the new
maintenance policy in 1989: this
calls for the development of auto-
mated monitoring svstems for
generating. transmission and
telecommunications equipment,
the largest involving monitoring of
generating units, circuit breakers
and telecommunications equip-
ment. Equipment monitoring
projects will cost a total of $125
million by 1996. with $6 million
committed in 1989. In 1990,
Hvdro-Québec will develop the
guidelines for implementation

of the new policy.

Quality Assurance
in Procurement

Quality of service also depends

on the quality of the equipment
installed on the system. Optimal
equipment performance cannot be
assured without quality integrated
into every phase of the equipment
life cycle. In addition to plaving

a role at the design stage. quality
assurance must also be implemented
during procurement (certification
and standardization, qualification
of suppliers, factory testing and
acceptance testing). The third stage
involves installation, operation
and maintenance of equipment

as well as systematic evaluation

of performance, and feedback

to suppliers.

25
Present Situation

Major progress has alreadv been
made ii» managing quality assurance
in the procurement of generating.
transmission. sub-transmission

and distribution equipment. given
their importance in the svstem and
the costs they generate.

There has been an intensification
of efforts involving distribution
equipment, for which quality
assurance measures have been
adopted in the last three vears.
Accordingly, the installation of all
major distribution equipment on
the system is now governed by a
certification process that requires
prior laboratory or power-system
testing. A revision of quality
control procedures upon accep-
tance has begun in certain regions
as well.

Future Activities

For all generating, transmission,
sub-transmission and distribution
equipment, Hydro-Québec will
reinforce reliability by clarifying its
expectations of suppliers regarding
the quality of purchased products.
For manufacturing, Hydro-Québec
will stress standardization of its
quality control practices among all
suppliers of the same kind of
equipment and improve its proce-
dures for evaluating both the com-
mercial (on-time delivery, war-
ranty service, after sales service)
and technical (compliance with
technical and quality-insurance
specifications, equipment




performance criteria) performance
of suppliers. Improving the quality
of procured equipment will require
improvement of Hydro-Québec’s
procedures for coordination and
consultation between the parties
involved, both within the utility
and between the utility and outside
suppliers.

The utility will implement specific
measures affecting generating.
transmission, sub-transmission
and distribution equipment.

* Generating. transmission and
sub-transmission equipment

Quality control practices during
manufacture will be standardized
for equipment bought for the

regions.
« Distribution equipment

Regarding standardization. Hvdro-
Québec will begin in 1990 to
review all specifications for major
distribution system equipment.

As part of the application of new
design criteria for the underground
distribution system, equipment
will be certified to improve service
quality and job safety.

As part of acceptance testing of
procured products, the utility will
extend the implementation of
revised quality control practices
to ali regions in 1990.

Furthermore, starting in 1990.
Hydro-Québec will develop a data
collection system to be able to better
analyze the performance of major
distribution system components.

Technology Supporting Quality
of Service

In coming vears. R & D will
continue tc play a crucial role in
improving Hydro-Québec’s system
design. management and operating
techniques. A substantial propor-
tion of the R & D activities for
generation, transmission and
distribution will be focused on
improving the productivity and
reinforcing the reliability and
operating flexibility of equipment.
Service quality enhancement alone
will account for over three quarters
of R & D spending on generation,
transmission and distribution

from 1990 to 1992, representing
$156 million out of a total of

$205 million.




' Figure 2.6
R & D Goais for Generation, Transmission and Distribution
' (v mallions of doliars)
Generation Transmission Distribution
D Equipment rekiabisty, D Equipment retiability $ 726 D::iabﬁtyandoperanng $165
durability and productivity $34.4 (] System smusation $ 135 xibikty )
. [} Design. construction and [ Srstem monitoring and [l Development of the 127
upgradmg of structures $173 protection $ 174 sysiem $12.
[J Environment $ 43 [] Enmveonment $ 52 [[] Quaiity of supply $ 42
l Total $56.0 I Over s 71 Total $33.7
Tow! $1158
' Total expenditure $205 miillion
Table 2.4

. Principal R & D Projects for Generation, Transmission and Distribution (1990-1992)

' Area of Activity Projects

' Generation Continuation of installation of the computerized generating-station controi system (SICC)

Follow-up of generating-unit behavior: manufacture in 1990 of prototypes of the conlinuous monitonng
system for turbine generators (SUPER)

' Transmission Demonstration of the reliability and performance of high-voltage DC cables (underwater crossing of the
Radisson-Nicolet-des Cantons line): tests of cable prototypes and a new 500-kilovoit wall bushing for
converter stations

' Assessment of the prototype line-protection-reiay and automalic-control evaluation system (SERA)
Simuiation of series compensators and appropriate protection systems (new design criteria)

' Distribution Study of the causes of premature deterioration and aging of certain strategic components of the
underground system: diagnosis of joints in 1990, review of equipme:! procurement specifications
starting in 1990

l Tests of the new explosionproof surge arrester developed by Hydro-Québec




2.2 Quality of Customer
Services

Hvdro-Québec seeks to provide 2
service that meets the expectations
of its customers. To achieve this,
specific goals will have to be
reached gradually over the next
three vears. This stage will be fol-
lowed by other measures intended
to make Hydro-Québec one of the
best performing electrical utilities.

Surveys and information collected
from cusiomers indicate that
besides power failures. the major
causes of dissatisfaction are the
following:

« difficulties experienced by
customers in reaching the
utiiity's business offices by
telephone:

= customers given insufficient

In addition, some customers
complain that it takes too long
for service to be connected.

All activities initiated in 1989, and
which will continue for the next
few vears. fecus on these principal
causes of customer dissatisfaction
and are intended to allow Hvdro-
Québec to equal the performance
of the best electrical utilities.

notice of scheduled interrup-
At this time, surveys indicate tions;
that overall customer satisfaction
has deteriorated. Levels of 92% = 2 portion of bills are issued
in 1985 had declined to 59% in on the basis of estimated con-
January of 1990. sumplion or are not issued
at regular intervals in the
absence of readings:

« substantial seasonal variations
in size of bills of those cus-
tomers with electric heating.

Objective Princ’ >el Strategies

Enhance customer service quality

10 92% 1n 1992

Carry out the Service Quality Enhancement Program
(PAQS - Clientéle) in order to:

«increase the telephone response rate from 73.6% in 1989

« systematicaily inform customers 24 hours in advance of inter-
ruptions scheduled to last more than one hour

+increase the rate of billings based on actual readings from
83.5% in 1989 to 96% in 1992

= increase the equalized-payments-plan saturation rate from 9%
in 1989 to 35% in 1992

Reduce customer-connection-request response limes to meet
most of the standard for overhead connections by 1991 and the
total standard, including undnrground connections, by 1992




Short- and medium-term activities
will focus primarily on the cus-
tomer service enhancement pro-
gram. reduced respoase time for
customer connection requests,
improved procedures for handling
complaints, and modernized col-
lection practices. These activities
will require additional resources

PAQS - Clientéle: Service
Quality Enhancement Program
- Customer Services

Telepbone Response Rate
Hvdro-Québec measures its perfor-

mance in this area by determining
the proportion of calls answered

and better procedures. to calls received.
Figure 2.7
Response Rate to Customer Telephone Calls
% of calls answered to calls received
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The utility increased the number of
cmployces assigred te these tasks
in the Saint-Laurent . iaurentides.
Montmorency. Ricbelieu and
Mauricie regions, which had the
lowest response rates in 1988 and
1989 (these five regions account
for about 90% of Hydro-Québec’s
customers).

Throughout the province there
has been a decrease in the rate

of response, falling from 77.3%

in 1988 to 73.6% in 1989. Since
additional emplovees were brought
in only in the second half of 1989,
the response rate in the first six
months of 1989 was relatively
unchanged from 1988, being about
77% . The results of the last six
months reflect the work slow-
downs resulting from the renegoti-
ation of collective agreements.
The situation worsenzd in almost
all regions.

In the short term, Hydro-

Québec’s goal is to raise

the response rate to:
85% in 2990
90% in 1991
92% in 1992

In 1990. Hydro-Québec will com-
plete the installation of a2 more
efficieni telephone system in the
Saint-1aurent region. providing
faster access to business offices

for customers nn the Island of
Montréal. Over the medium term,
the utility will also revise the work
schedules of employees assigned to
customer services and introduce
new software to acquire and
update data on line from customer
records.

The other activities under the PAQS -
Clientéle program, discussed

belew. will also help improve the
response rate. Increased customer
satisfaction should reduce the
number of calls received.

Customer Notification of Scheduled
Interruptions

Information is one means of reducing
the dissatisfaction of customers
affected by scheduled interruptions.
which are required in order to carry
out distribution-system enhance-
ments under safe conditions.
Hydro-Québec is currently using
various methods (media. written
notifications, etc.) to alert the
largest possible number of cus-
tomers to scheduled interruptions.

In 1989, to increase the number of
customers reached, the utility ran
a successful pilot project in the
Laurentides region using a voice
messaging system, which sends
pre-recorded telephone messages
to customers informing them of
work liable to cause service
intercuptions.

In 1990, Hydro-Québec intends
to systematically inform its
customers, 2+ hours in
advance, of interruptions
scheduled to last more than
one hour.

The utility will introduce the voice
messaging system into ail regions
in 1990.

Incroase in the Number of Bills
Based on Actual Meler Readings

Efforts to increase the number

of bills based on an actual meter
reading encounter two main prob-
lems. First. nearly 300,000 meters
in Québec are simply hard to get
ar. This includes about 150,000
meters on the Island of Montréal.
More time off for training and
intensified measures to improve
health and safety have also
reduced the real work time of
meter readers. In order to reach

2 new halance between staff
levels and the work load. the util-
ity has added appropriate person-
nel in all regions.
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Figure 2.8
Rate of Billings Based on Actual Meter Readings

% of total billings
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In the province generally. there
has been a reduction in the rate
of billings based on actual meter
readings from 85% in 1988 to
83.5% in 1989, in spite of an
increase during the first six
months of 1989. In fact. the rate
of billing based on actual meter
readings had improved from §5%
in 1988 to 8% for the first six
months of 1989. However, the
results for the last six months of
the year reflect work slowdowns
due to renegotiation of collective
agreements.
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In the short term, Hydro-
Québec’s goal is to obtain
a rate of billings based on
actual meter readings of:
87% in 1990
95% in 1991
96% in 1992

Between 1990 and 1992, Hydro-
Québec will install 100,000 devices
on the Island of Montréal using
telephone lines to facilitate read-
ings from meters that are difficult
to reach, at a cost of nearly $435
million. The remote-reading
devices will also improve
productivity.
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Variability of Bills

To dea! with the seasonal variabil-
ity of hills, the utility offers an
equalized payments plan, revised
on a six-month basis. Hvdro-Québec
is planning to extend this plan to
a larger portion of its residential
and commercial customers, while
improving its operation. At the
same time, the utility has tested
an accompanying automatic debit
option with a target group of cus-
tomers in the Shawinigan region.




Figure 2.9

Saturation Rate of Equalized Payments Plan

% of customers

In the short term, Hydro-
Québec’s goal is to achieve
saturation by the equalized
payments plan of:

10% in 1990

25% in 1991

35% in 1992

Table 2.5
Financial Commitments to Enhance the Quality of Customer Service
(capital and operating expenditure)
(in millions of doliars)
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Marketing the equalized pavments
plan to a target group of customers
in the Montréal region will begin in
early 1990. The utility will then
expand its marketing of equalized
payments to all regions by the end
of 1990 and begin to market
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automatic debits in 1991

The following table shows the
financial commitments for PAQS -
Clientéle based on the evaluation
carried out in 1989,

1990 1991 1992 Total 1990-1992°
PAQS - Clientéle 20 41 2 63°
Other activities (connections,
stray voitages, collection procedures, etc.) 5 4 1 10 |
Total 25 45 3 73

In addition to this amount, $4 million was spent in 1989.




Reduction in Response Time to
Customer Connection Requests

A proposal for a standard specify-
ing corporate objectives on cus-
tomer connection requests was
prepared in 1989. This standard
sets a time for carrving out each

type of request:

= 7 days for an overhead con-
nection of 120/2+40 volts,
200 amperes or less without
any system modification;

* 40 days for a low-voltage
overhead connection
requiring system extension
or modification;

« 10 days for an underground
connection of 120/240 volts,
200 amperes or less without
any system modification;

» 70 days for a low-voltage
underground connection
requiring system extension
or modification.

Hydro-Québec has also improved
its follow-up system which over-
sees the progress of connection
projects and provides a uniform

measurement of completion times.

Hydro-Québec will gradually
reduce customer connection
times to meet most of the
standard by 1991, for over-
head connections and the
entire standard, including
underground connections,
by 1992.

Additional Measures for Better
Customer Relations

Customer Complaints Procedure

In January 1989. Hydro-Québec
established a formal procedure for
handling complaints from all its
customers. This procedure allows
customers to be heard at three
levels of appeal: the sector man-
ager. regional vice president. and
president and chief operating
officer. Moreover. ir 1989, it also
set up a complaints management
office, reporting to a vice president
at head office, for the corporate
management of customer com-
plaints. The utility has also added
specialized resources to process
complaints in business offices serv-
ing large numbers of customers.

5,202 complaints were received

by Hydro-Cuébec in 1989. Most of
these complaints concerned prob-
lems in contacting certain business
offices, and commercial practices
and billing procedures. In 1989,
average complaints-processing
time was 18 working days. How-
ever, complaints regarding billing
procedures, debt collection and
commercial practices currently take
much longer than average and this
situation will be addressed in 1990.

The Act concerning the treatment
of complaints from tbe customers
of electricity distributors came into
force on September 1. 1989. It allows
customers who use electricitv for
residential purposes to apply to a
complaints commissioner. appointed
by the Québec government and not
answerable to Hydro-Québec. for
assistance in settling disputes with
Hydro-Québec.

Implementation of the Service
Quality Enharcement Program -
Customer Services (PAQS - Ciien-
téle) and the efforts deploved to
upgrade the power system should
also help reduce the number of
complaints.

Modernization of Collection
Practices

The greater penetration of the
equalized payments plan should
facilitate the payment of bills,
especially in winter.

The financial losses experienced
by Hydro-Québec from unpaid
accounts are ultimately borne by
all customers. In order to keep the
amounts in arrears from becoming
inordinately larg-. the utility will
start the collection process earlier.
And, in certain instances, more
flexible payment formulas will be
tried. In 1990, a pilot project in the
Saint-Laurent region will test
revised collection procedures,
including spreading the pavment
of sorie overdue accounts over

12 months. Implementation of
this new procedure throughout
the province will depend on

test results.




Program to Assist Farmers
in Reducing Stray Voltages

Hydro-Québec wili contribu:e up
to $250 per farm towards an eval-
uation of electrical installations on
farms. to assist in the correction of
faulty equipment. This program,
initiated by the Québec ministére
de I'Energie et des Resscurces, will
initially be limited to dairy and
hog farms. under an agreement
with the Québec ministére de
UAgriculture. des Pécheries et

de | Alimentation, but will be
extended to other producers

once the causes of the problems
and their possible solutions have
becr: identified.

Furthermore, Hydro-Québec will
participate with the Canadian Elec-
trical Association in preparing a
national protocol for measuring
the power quality of distribution
systems and their effect on the
operation of electronic and other
equipment owned by customers.
Power quality is a concern shared
by all Canadian electrical utilities.

2.3 Work Organization.
Human Resources and
Productivity in Support
of Quality of Sertice

To meet challenges such as better
quality of service. Hydro-Québec
will need the total support of all its
employees and will work with
them to determine the conditions
under which these kev objectives
are attained. Improving the organi-
zation of work and providing more
training and improved tools are
essential to achieving these
objectives.

The mobilization of human
resources, one of the utility’s
major concerns, is discussed

in Chapter 5 of this Development
Plan. Here. only the aspects of
training. staffing, work organiza-
tion and technical improvements
directly associated with quality
of service are discussed.

The amount of work involved in
maintaining an expanding generat-
ing system - including installations
nearing the end of their service
lives that must be updated to
improve reliability ~ will require
continuing productivity gains if
costs are to be controlled in the
long term. The same applies to
marketing activities, where the
number of customers is increasing
and catching-up is also required

to achieve better quality of service.

Major gains in prc ductivity have
already been achir:ved in recent
vears by stategic activities affect-
ing supply. demand and resource
rationalization. Now the utility
must increase its efforts with
respect to human-resources

management and work organization.

A number of measures in this area
have already been introduced and
others will be introduced shortly.

2.3.1 Generating. Transmission.
Sub-Transmission. Distribution
and Telecommunications Activities

Training and Staffing

In activities specifically involving
generating. transmission, sub-
transmission, distribution and
telecommunications. the utility
will intensify training of supervi-
sory managers. To deal with the
loss of operators through retire-
ment, a special technical training
plan will train the next generation
of system-control operators. while
the creation of regional trainer
positions for the distribution svs-
tem will help improve emplovee
skills, given the growing technical
requirements in this area.




Work Organization

The utility has adopted the follow-
ing priorities:

» when negotiating collective
agreements, clarify the provi-
sions involving the exercise of
the right to refuse to work for
health or safety reasons and
the sharing of work between
in-house resources and sub-
contractors, issues currently
creating major obstacles to
improved productivity;

» add evening shifts to complete
work on the Montréal under-
ground distribution system,
where automobile traffic con-
straints substantially reduce
available work time. Create a
second shift to shorten gener-
ating equipment maintenance
time;

< improve the quality of supervi-
sion by redefining the foreman’s
role in planning, organization,
coordination and control of
tasks and provide the support
and tools needed for these tasks
to be carried out effectively;

» increase the productivity of
transmission and distribution
line workers and splicers by
30% by 1992;

« implent new maintenance
policy guidelines;

* contract out tree-trimming at
fixed-price rather than hourly-
rate contracts, thereby pro-
moting increased productivity.

Technical Improvements

Certain technical improvements
contribute to increased short-term
efficiency. These include the
implementation during 1990 of
computerized systems for planning
and generating, transmission.
sub-transmission and telecommu-
nications work, and systems for
scheduling and follow-up of
distribution work.

In the longer term, large gains will
result from R & D on generation,
transmission and distribution,
including development of remote
control of distribution lines, expert
systems, automatic systems for
installations monitoring, and
robotics.

2.3.2 Customer Services
Training and Staffing

Permanent and temporary posi-
tions of trainers have been added

in the regions to satisfy the train-
ing needs of the Service Quality
Enhancement Program - Customer
Services. Among other training-
related activities are the develop-
ment of in-service training programs
and classroom training to meet the
requirements of certain jobs.

The outside hiring process will

also be revised to ensure the quality
of candidates and better evaluate
their capacity for development.

Work Organization

To bette: respond to customers
during peak periods for telephone
calls, Hydro-Québec will restruc-
ture certain work schedules, and
merge certain positions. Further-
more, the utility will seek to relax
procedures for filling temporary
positions to allow emplovees
already trained in a particular field
to receive priority assignment to
temporary positions in that field.

Technical Improvements

Various improvements in tools will
translate into productivity gains.
These include remote reading of
hard-to-get-at meters and the
installation of 2 computer system
allowing service representatives
on-line access to customer files.
These short- and medium-term
activities will constitute the first
stage of enhancement of customer-
service quality. To make further
gains and to improve productivity,
the utility will evaluate new tech-
nologies available. One study will
evaluate the feasibility and useful-
ness of electronic communications
to be more accessible to customers,
making it possible for a larger
number of customers to receive
information during and after busi-
ness hours on service interrup-
tions affecting them. Interactive
voice-messaging systems would
make it possible for customers to
report meter readings and inform

35




Hydro-Québec of any changes in
their file. Moreover, the use of
general-public videotex systems
would allow customers to obtain
or provide information and submit
requests.

2.4 Conclusion

All these steps should lead to better
performance in quality of service.
However, a prior condition to the
successful realization of the objec-
tives outlined in the Development
Plan is the setting-up and imple-
mentation of negotiated agree-
ments with unionized personnel.
which will form the basis of a new
consensus on quality of service,
productivity and individual
aspirations.

In addition, these steps will require
a significant increase in human,
material and financial resources.
While this will mean an increase

in the costs of supply. there will
be a very marked improvement in
quality of service at all levels by
the middle of 1990:

* a transmission system that
meets the most stringent crite-
ria in North America, with a
minimum probability of major
power failure;

* a distribution system whose
reliability is on a par with
Canadian systems facing
similar climatic conditions,
resulting in 2 50% reduction
in interruptions;

= improved customer services
to cut to a minimum present

causes of dissatisfaction.
Table 2.6
Financiai Commitments Directly Associated with Service Quality Enhancement
(capital and operating expenditure)
(in miflions of dollars)
1990 1991 1992 Totsl 1990-1992
Product Quality 380 720 788 1,888
Customer service quality 25 45 3 73
Technology 52 63 41 156
Total 457 828 832 2117
including:
- Capital expenditure 321 845 682 1,648
- Operating expenditure 136 183 150 469




SUPPLY AND

DEMAND

3.1 Hydro-Québec and
Sustainable Development

Various scenarios of economic and
demographic growth in Québec. as
well as the provincial govern-
ment’s Energy Policy, are used to
determine Québec’s energy needs.
Hydro-Québec’s mandate is to
meet this demand for electricity.
To do this, it must have the flexi-
bility to optimize the comparative
advantage that hydroelectricity
constitutes for Québec in accor-
dance with the principle of sus-
tainable development.

In 1987, the World Commission on
Environment and Development
completed work that had started in
1984 and published its final report,
Our Common Future, which pro-
posed adoption of the principle of
sustainable development. The
Commission concluded that reduc-
ing energy consumption had to

be the first method of achieving
sustainable development. This is
as true for industrialized nations,

which must adopt a way of life that

respects the planet’s ecological
limitations, as it is for developing
countries, which have tremendous
energy needs. Participants in the
14th Congress of the World Energy
Conference, held in Montréal in
September 1989, expressed their
support for these principles.

Following in the footsteps of the
federal and Québec governments,
Hydro-Québec adopted the princi-
ple of sustainable development in
1988 and announced its decision in
last vear’s Development Plan.
Hydre-Québec’s first contribution
to the realization of sustainable
development is to promote energy
conservation. whatever the
demand scenario. Energy conser-
vation is cost-effective for cus-
tomers, and its integration into
strategic planning enables the
utility to adapt its Installations
Plan and tailor it to Québec’s real
needs.

Hydro-Québec aims for substantial
and realistic energy savings. which
must be supported by a rates struc-
ture that reflects the cost of supply
in order to encourage the rational
use of electricity.




The substantial additional revenue
generated from the sale of surplus
electricity on the Canadian and U S.
markets will benefit all Québecers.

The electricity generated at new
facilities brought forward to meet
export needs will later be used,
when those contracts expire, to
meet needs in Québec. In the over-
all scheme of environmental con-
cerns. the export of hydroelectric
energy to neighboring systems
could reduce acid rain and the
greenhouse effect, which are partly
caused by the thermal generating
stations operated by these systems.
And interconnections developed in
this way could bring into Québec
energy from neighboring systems,
thus reducing the need to build
new plant for peak demand.

Québec’s economic development
over the coming vears will partly
depend or the long-term availabil-
ity of a reliable, stable source of
energy. Given current concerns
about atmospheric pollution and
nuclear-waste management,
hydroelectric’ty is a precious asset
for Québec.

The province's small and large
rivers offer an undeveloped poten-
tial of 50,000 megawatts. Studies
to date have determined that
18,800 megawatts of this total is
economically viable when com-
pared with other generating
options such as oil-fired, coal-fired
or nuclear piants. Were all this
economically viable potential
developed, the utility’s installa-
tions would occupy 2% of Quéhec
in the next century, versus 1%
today.

In this Development Plan, Hvdro-
Québec presents various
hydroelectric project proposals.
including the Grande Baleine com-
plex. which will meet additional
needs towards the end of the cen-
tury. and the Nottaway-Broadback-
Rupert complex. which will meet
the needs after the turn of the
century.

Sustainable development can be
achieved onl' if companies such as
Hvdro-Québec incorporate envi-
ronmental protection and enhance-
ment into their operations, and if
they plan their activities on the
basis of the environment’s ability
to support long-term economic
development.

It is with this in mind that Hydro-
Québec carries out its preliminary
studies, impact-assessment studies
and environmental evaluations.
Moreover, the study of cumulative
environmental effects has enabled
the utility to analyze the main
issues relating to its Installations
Plan.

Initial results of the study of cumu-
lative environmental effects show
that these developments will not
have major effects on the climate,
underground water tables, wildlife
habitat and resources. and estuarine
environments. This first conclusion
takes into account the fact that
each project will receive a rigorous
impact-assessment study and
appropriate mitigative measures.
Nevertheless. interactions between
resources and their users mean
that these projects are likely to
have significant cumulative effects
in three areas of the human
environment: organization and
structure of the area. regional
economies and local lifestyles.
Mitigating and managing these
effects are possible through an
enlarged implementation strategy,
focusing on increased collabora-
tion with communities affected,
with other [and users, and with
land-use and resource planners
and developers.




Accordingly, in the context of the
Commission parlementaire sur la
situation et les perspectives de
'énergie électrique au Québec,
Hydro-Québec welcomes the
opportunity for dialogue with
government and other interested
parties to determine both the
market-development choices and
the consensus on the advisability
of developing the economically
and environmentally viable 18,800
megawatts.

3.2 Demand for Electricity
in Québec

3.2.1 The Year 1989

In 1989. sales of firm electricity in
Québec grew by 7.8 terawatthours,
or 6.5% more than in 1988. How-
ever, when sales are adjusted to
reflect such factors as the weather
and strikes in the industrial sector,
the rate of growth is closer to
4.6% (5.5 terawatthours). as fore-
cast in last vear's Development
Plan. This increase is one in 2
series of years of strong growth of
firm electricity sales in Québec,
totalling 44 terawatthours, or
52.7% since 1982. Growth in
demand in 1989 remains neverthe-
less moderate compared to the
increase in sales recorded in 1988
(9.4 terawatthours).

The greatest portion of the growth
comes from the residential and

farm, general and institutional sec-
tors, due mainly to the demand for

all electric and dual-energy heating.

The all-electric heating market
posted growth of more than 2.8
terawatthours, or 36% of firm
Québec sales, mainly in the resi-
dential sector, with 48,000 hous-
ing starts in 1989. Although this
reflects slowing new construction,
growth in consumption of electric
heating is still being carried by the
housing starts of 1988 (58,000).

Dual-energy programs continue

to be 2 major source of growth.
contributing 1.6 terawatthours or
21% of the increase in demand in
1989. The dual-energy program in
the commercial, institutional and
industrial sector accounts for
almost all of the increase. Although
this program ended in June 1988,
customer connections carried out
in 1989 pushed sales of dual-energy
heating to their current level.

The 3.9-terawatthour increase in
1989 in the residential and farm
sector must. however. be placed in
perspective. If extraordinary
events are factored in, the 1989
increase is about 1.5 terawatt-
hours, compared to adjusted
growth in 1988 of 3 terawatthours.
The particularly cold spell at the
end of 1989 alone accounts for

1.8 terawatthours of the increase
recorded in this sector.

Consumption of electricity in the
industrial sector posted a rather
modest increase of 1.7 terawatt-
hours in 1989 or 22% of increased
demand, after the strong rise of
more than 3.0 terawatthours
recorded in 1988. Production
levels remained high, especially
in industries that are heavy con-
sumers of electricity, while con-
sumption by other industries
showed signs of weakening.




Two industrial sectors stand out:
pulp and paper. where continued
modernization helped increase
electricity consumption by 0.3
terawatthours. in spite of a drop
in newsprint output, and smelting
and refining, where the level of

Although sales of firm electricity
increased by ~.8 terawatthours in
1989. the almost total halt in sales
of surplus energy by the utility
explains why total sales of electric-
ity in Québec fell by 0.6 terawatt-
hours compared to 1988.

aluminum production stabilized.

Moreover. 2 new sector. magne-

sium, began to make itself felt.

Table 3.1

Saleso(ElectrieitybyHydro—OuébecinOuébec-AverageScenario

(in terawatthours)

1968 1989 Growth 1990 1991 1992 1996 1999 2008

Residential and farm
sector 437 476°°| 39 46.8 47.0 475 49.7 50.6 53.0
Genersl and institutional
sector 26.8 288 22 265 290 294 305 318 350
Industrial sector 448 46.5 1.7 48.0 534 57.5 69.7 77.0 84.7
Other 47 47 0.0 49 49 49 53 57 6.5
Sales of firm electricity
in Québec made up of: 1198 1276°°| 78 126.2 134.2 139.4 155.1 165.1 179.3
» residential dual energy 07 08 0.1 10 1.2 1.4 14 1.4 13
+Cli dual energy* 33 49 15 14 4. 4.1 a8 37 33
» electrotechnologies 04 0.9 0.4 14 16 18 31 42 57
Sales of surpius electricity
in Québec 8.7 0.3 -8.4 0 ] 0 0 0 0
Sales in Québec 1285 127.8 -0.8 126.2 134.2 139.4 155.1 185.1 1793

Commercial, institutional and industrial dual energy.

Cold weather in late 1989 alone accounts for 1.8 terawatthours of the increase in the residential and farm sector, or
2.2 1erawatthours for all firm-electricity sales in Québec.




3.2.2 The Long Term
Average-Demand Scenario

Gross demand for firm electricity
in Québec will grow on average by
2.6% between 1989 and 2006. to
reach nearly 200 terawatthours.
Taking into account the impact of
energy conservation, growth in
sales of firm electricity in Québec
will be 2.0% between 1989 and
2006 in the average-demand
scenario. Energy conservation
reduces needs for firm electricity
by nearly 19 terawatthours, or
10% , giving total sales of 179.3
terawatthours in 2006.0n the 1999
horizon. counting on energy con-
servation of 12.9 terawatthours, or
just over "% of sales, total sales
will reach 165 .1 terawatthours.

Energy conservation has two com-
ponents: natural efficiency and
efficiency promoted by Hydro-

Québec’s action programs and rates.

Natural efficiency. the first compo-
nent of energy conservation, comes
about when the various economic
agents change their consumption
of electricity. independent of any
special energy-conservation incen-
tive. It requires only minimal
intervention on the part of Hydro-
Québec or government but it does
however require the continuation
of past efforts. Natural efficiency
affects heating and consumption
by household appliances in the
residential and farm sector. as

well 2s captive and competitive
uses in the general and institu-
tional sector. The penetration of
new heating techniques. such as
heat pumps. improved insulation
during renovation and the replace-
ment of old appliances all tend to
reduce the consumption of elec-
tricity. The efficiency gained from
this source is estimated to be 3.9
terawatthours in 1999 compared
to 1989.

Indeed. an evaluation of natural
efficiency in the industrial sector
was implicitly included in demand
forecasts. Some new production
techniques consume less electric-
ity. For example, the new alu-
minum smelters consume 15% less
per tonne than older facilities. On
the other hand. some new produc-
tion techniques consume more
electricity. In the pulp and paper
industry. for example, new pro-
cesses which conserve wood fibre
can consume twice as much elec-
tricity as old ones. Moreover,
Québec industry in general is more
electrified. partly due tn electro-
technologies. partly due to invest-
ments in pollution-control
equipment, but the scale of this
phenomenon remains difficult

to quantify.

Energy conservation stimulated by
Hvdro-Québec’s rates structure
and programs is the second com-
ponent of reduced demand. A
number of price signals will be
sent to customers in coming vears:
increases in electricity rates that
exceed inflation. the federal tax on
goods and services charged to resi-
dential customers. and reduction
of cross-subsidization among vari-
ous customer categories. Hydro-
Québec will also introduce special
programs to promote energy
conservation in all sectors. These
programs and the price signals
will mutually reinforce each other
over the next few vears and should
result in more efficient use of

and reduced demand for electricity
(9.0 terawatthours in 1999).
Energv-conservation programs are
discussed in detail in section 3.4.




In addition to energy conserva-
tion, demand forecasts reflect a
number of significant new ele-
ments compared to last year. By
1996, new aluminum smelters will
require 850 megawatts (5.2 tera-
watthours) more than forecast in
last year's Development Plan.
Aluminum smelters supplied by
Hydro-Québec will consume nearly
2,300 megawatts (18.3 terawart-
hours) in this horizon; with Alcan
and Canadian Reynolds Metals, the
total will exceed +.000 megawatts.
Moreover, an upward revision in

On the other hand. dual-energy
sales in the commercial. institu-
tional and industrial sector have
been revised downward. A detail-
ed analysis of competition from
other sources of energy has accel-
erated the projections of long-term
erosion of this market. And the
temporary halt to this program. as
a result of low runoff, will allow
the buyback of nearly 4.0 terawatt-
hours of energy in 1990.

Demand forecasts are influenced in
the short term by the economic

ment will support economic
growth during these vears.

In conclusion. in the average -
demand scenaric. growth in
demand for electricity in Québec
will average 2.8% between 1989
and 1996. and 1.5% between
1996 and 2006. This represents 2
2.0% growth for the total period
1989 to 2006.

A detailed description of the
assumptions involved in the
demand forecast is presented in

the number of new households (an situation. Québec’s economy enter- a separate publication entitled
additional 112.000), reflecting 2 ed a siowdown in 1989, with real Electricity Demand in Québec.
change in the number of house- growth in the gross domestic prod-
holds for 1986, and a forecast of uct (GDP) of 2.2% , compared to
higher net immigration. add 2.0 5.4% in 1988. This slowdown
terawatthours to forecasts for 2006. should continue. The average-
growth scenario assumes a real
increase in the GDP of 1.7% in
1990 and 2.2% in 1991. Lower
consumption by individuals and
reduced residential investments
account for most of this change.
However. non-residential invest-
Table 3.2
mAMualGromhdem-EbaﬁdtySabsmeec-WageScmﬂo
1909-199¢ 1996-2008 1969-2008
Residential and farm sector 06 0.6 06
General and institutional sector 08 1.4 1.2
industrisl sector 59 20 36
Other 1.8 21 19
Firm sales in Québec made up of: 28 1.5 20
« residential dual energy 8.3 -1.2 26
« Cll dual energy” -35 -1.6 -24
« electrotechnologies 202 6.3 1.8
‘ Commercial, institutiona! and industrial dual energy.




Uncertainties

The scenarios of strong and weak
demand. based mainly on oppusing
hypotheses of demographic and
economic growth. flank the aver-
age demand scenario. In the strong-
demand scenario, demand in
Québec increases at an average
annual rate of 2.6% between 1989
and 2006. while the weak-demand
scenario is based on average

The strong-demand scenario incor-
porates more energy conservation
than the average-growth scenario
because pressure on the costs of
supplying electricity to meet strong
demand would systematicaliy raise
the rates, thus increasing the
potential for energy conservation.
So special programs and rates
could generate 15.5 terawatthours
of savings on the 1999 horizon.

In the weak-demand scenario,
energy conservation s less present
because of lower supply costs and
weaker demand. and energy
savings would be ~_+ terawatt-
hours on the 1999 horizon.

growth of 1.1% .
Figure 3.1
Scenarios of Evolution of Firm Electricity Sales by Hydro-Québec in Québec
{n terawatthours)
250 4
Average annual
200 - growth 1989-2006
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------------- 1793 TWh  Average growth 2.0%
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100
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Tabie 3.3
Average Annual Growth Rate of Demographic and Economic Indicators in Québec
(in %)
Strong-Demend Scenario Average Scenerio Weak-Demend Scenario
1900-1996 1998-2008 1900-1996 1996-2008 1969-1996 1998-2008
New househoids 21 1.5 1.7 1.1 1.2 0.6
Total GOP* 3.1 29 26 23 1.6 1.6
GDP* of the manufacturing sector 33 29 26 22 1.4 1.4
GOP* of the service sector 32 29 27 24 19 18
¢ Gross domaestic product in constant 1981 dollars




Variations in the consumprion of
electricity can cause reality to
diverge from long-term planning
scenarios for relatively long periods
in all three sectors of consumption.

In the residential and farm sector.
demand for eleciricity could be
higher than forecast if the rate of
conversion from fuel oil to electri-
city continues to be fast. Con-
verselv. the use of more efficient
household appliances could accel-
erate. The federal tax on goods and
services could cause 2 major shift
away from forecast behavior. And
average electricity demand for
home heating might also develop
differently as residential customers
change their consumption patterns.

The general and institutional sec-
tor could experience lower con-
sumption of electricity than in the
average-demand scenario if pene-
tration by heat pumps is higher.
However, potential modifications
to ventilation standards for office
buildings and commercial premises
would increase electricity demand.

Consumption by the industrial sec-
tor could be affected by the timiny;
and rate of start-up of large-power
industries. The nature and rate of
anti-pollution investments and
electricity-intensive industrial pro-
cesses could also increase demand.

Given these uncertainties, Hydro-
Québec must have a great deal of
flexibility in its methods of adapting
to supply and demand fluctuations.
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Table 3.4
Fum-Electricity Needs To Be Met
{mn terawatthours)
1988 1989 1990 1991 1992 1996 1999 2006
Strong-Demand Scenario
Firm-electricity sales i
in Québec 1198 1276 | 1283 136.7 1415 159.3 170.7 196 9
Needs to be met* 163.7 157.0 158.9 169.2 1745 196.1 2119 246.2
‘z
Average Scenario :
Sales of firm electricity i
in Québec 1198 1276 x 126.2 1342 139.4 1552 165.1 179.3
Sale of surplus electricity !
in Québec 8.7 03 | 0 0 o 0 0 0
Deliveries as per agreement
in Québec** 41 55 47 44 43 42 3.1 31
Export sales of I
firm electricity 9.2 88 ! 116 126 128 152 19.3 245
Export sales of
surplus edectricity 77 08 0 0 0 0 0 0
Total deliveries 1495 143.1 ; 142 4 151.2 156.5 1745 187.5 206.9
Electrical losses %
relative to these sales 14.2 14.1 14.3 15.1 15.6 171 18.3 200
i
!
Needs to be met 163.7 157.0 156.7 166.4 172.0 1316 2058 2269
Weak-Demand Scenario
Sales of firm electricity I
in Québec 119.8 1276 | 1247 131.7 135.3 1423 147.6 154.2
Needs to be met* 163.7 157.0 155.1 163.5 167.€ 1775 186.5 199.2
¢ Deliveries as per agreement and export sales of firm electricity are identical to those in the average scenario.
b Deliveries as per agreement includes the electricity that Hydro-Québec supplies for compensation other than payment.




Power Needs of the Average-
Demand Scenario

Priority power requirements corre-
spond to the annual peak demand
on Hydro-Québec’s system. This
projected demand is 35.300
megawatts in 1999 and 38,550

This forecast takes into account
integrated measures that will
reduce demand by about +.130
megawatts in 1999. They include
peak shaving of dual-energy
systems and the impact of energy-
conservation programs on power
demand. Moreover. with respect to

megawatts in 2006, for an average industrial markets, in 1996 the

wnnual growth rate of 2.1% utility will have 1,200 megawatts

between 1989 and 2006. of potential interruptible power to
meet peak demand. These manage-
ment measures will total more
than 5,300 megawatts in 1999 and
6,000 megawatts in 2006, or more
than 16% of needs to be met.

Table 3.5

impact of Management Measures and Energy Conservation

on Power Needs - Average Scenario
(in megawatts)

1968°° 1989 1990 1990 1996 1999 2006
Pesk-demand management
measures
Dual-energy peak shaving 1,700 1,810 1,890 2,060 2,190 2,060 1,990 1,830
Impact of direct measures and
rates on energy conservation 0 0 0 460 670 1,590 2,140 3,02¢
Totsl 1,700 1,810 1,890 2,520 2,860 3,650 4130 4,850
Priority needs* 26,466 27,045°°) 29,070 29,750 31,010 33.440 35,330 38,550
Peak-demand management
mesasures
Interruptible power 875 783 850 1,000 1,050 1,200 1,200 1,200
Needs to be met 25,791 26,262 28,220 28,750 29,960 32,240 34,130 37.350
¢ Includes dual-energy peak shaving as well as the impact of energy-conservation programs.
i Winter peaks beginning in December of the year indicated.
cee Peak occurring on December 14, 1989 at 5:00 p.m.




Comparison with the 1989-1991
Development Plan

In the long term, the net variation
in firm sales predicted for 1999
between the 1990-1992 and the
1989-1991 Development Plans is
4.9 terawatthours. This is due to
increased demand from new
aluminum smelters in Québec
and an upward reassessment of
demographic trends.

In addition to the assumptions
related to a reduction of cross-sub-
sidization and natural energy effi-
ciency discussed in the 1989-1991
Plan, the 1990-1992 Plan factors in
additional energy conservation,
attributable to the combined effects
of direct-intervention programs
and from rate increases above
inflation. All these measures
reduce somewhat the increase in
F~mand.

Table 3.6
Comparison of the 1989-1991 and 1990-1992 Plans — Sales of Firm Electricity in Québec — Average Scenario
(in terawatthours)

Thus the variation of 2.2 terawatthours in relation to the actual 1989 situation is related to colder weather in 1989
and the temporary buyback in 1980 of commercial, institutional and industrial dual-energy contracts.

1989 1990 1991 1992 1996 1999 2006 Growth
1989-2008
(%)
1989-1991 Plan 125.3 130.1 134.4 137.7 151.0 160.2 175.3 20
1990-1992 Plan 1276 126.2 134.2 139.4 155.2 165.1 179.3 20
Difference 22° -39 -02 1.7 42 4.9 40
‘ The foracast in the 1989-1991 Development Plan was based on normal weather conditions and average runoff.
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3.3 Short-Term S, ly-
and-Demand Reriew

Objective

Strategies

Medium-term pianning of power-syster operation
to be in a position 1o cope with extreme vanations in

Re-establish reserve levels in the reservoirs: maintain, manage
and develop methods of supply-and-demand management

water inflows ,  ascording tc runoff cycles
C L
3.3.1 Energy This rigure is 2.9 terawatts below 1943 to 1988, rather than 1949 to
that given in last vear’s Develop- 1979, for all watersheds including
Inflows ment Plan and was obtained by the that of Churchill Falls. Recent

Hydro-Québec’s generating facili-
ties are 95% hvdroelectric, and
they depend on available inflows.
If runoff in 1990 is average, energy
inflows at the hydroelectric gener-
ating stations, including Churchill
Falls, should total 165.5 terawatt-
hours.

Figure 3.2
Historic Variation of Inflows*

Percentage of zverage hydraulic inflows

more accurate establishment of
inflows from all Québec water-
sheds and an update of historical
data over the 46-vear period from

vears of low runoff account for
25% of this downward revision.

I, equivalent terawatthours

or “Vanauons from average runoff at existing generating plant q 50
had it been built in 1943 ]
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Variability of inflow is illustrated
in Figure 3.2. Records indicate that
inflow levels can vary substantially
from year to year. For example,
1962 had 36 terawatthours less
than average, and 1979 had 44 tera-
watthours more than average.
From 1960 to 1963 inclusively, the
maximum accumulated difference
was 98 terawatthours below
average, while from 1979 to 1982
it was 82 terawatthours above
average.

Since 1985, the accumulated
inflow deficit has totalled 91 tera-
watthours, or more than 70% of
total sales in Québec in 1989. This
period of low runoff has seen the
second largest deficit in the past
25 vears.

Inflow Risk Management

In normal circumstances, inflows
are adequate to meet demand.
However, there can be major
variations, upward or downward.
Hydro-Québec has large storage
reservoirs in which it can either
store water reserves or draw from
these reserves in times of low
runoff. Nevertheless, the size of
these reservoirs is limited by eco-
nomic and environmental factors.
So Hydro-Québec must have
recourse to measures other than
hydroelectric in order to manage
its energy reserve. This is always
factored into short-term opera-
tions planning and long-term
facilities planning.

Reserves are composed of a sea-
sonal reserve and a multi-annual
reserve. Seasonal reserve offsets
low winter inflows when demand
is high because of widespread
electric heating.

The multi-annual reserve tops up
the seasonal reserve. It stores sur-
plus inflows in years of high runoff
in readiness for vears when runoff
is lower than average. Given the
limited size of reservoirs, sales of
surplus electricity must be made in
years of high runoff if spillage is to
be avoided.

Conversely, in years of low runoff,
the size of reservoirs renders
wrter reserves alone insufficient.
So exceptional non-hydroelectric
nieasures must be taken to avoid
load-shedding. In addition to halt-
ing surplus-electricity sales, these
measures are, in increasing order
of cost: operation of Tracy thermal
generating station, off-peak pur-
chases from neighboring

systems, dual-energy buyback,
and purchases from neighboring
systems during their peak periods.

Exceptional measures must be eco-
nomic and preventive. They have
to be introduced well before an
imminent spillage or drying-up

of reservoirs. Therefore Hydro-
Québec must maintain an adequate
reserve, taking into account the
cost and availability of these
exceptional measures.

Exceptional Measures

As shown in Figure 3.3, the utility
was only slightly affected in 1985
and 1986 by low runoff levels. as
it continued to have a generating
surplus arising from the 1981-1982
recession and the heavy runoff
from 1976 to 1983. However,
persistent low runoff since 198+
and an exceptionally strong econ-
omy caused Hydro-Québec to begin
a number of actions that had been
described in earlier Development
Plans in the event of low runoff.




The first series of actions in 1988
comprised gradually halting sur-
plus-electricity sales. In its second
series of actions. Hydro-Québec
instituted exceptional measures in
1988 and 1989 to restore its energy
reserves in the most cost-effective
way. These measures consisted

Figure 3.3

of purchases from neighboring
systems during non-peak periods:
operation of Tracy thermal gener-
ating station as a base-load facility:
and the buyback of commercial,
institutional and industrial dual-
energy contracts.

Evoiution of the Usable Reserve - Average Scenario wiih Extremes of Inflow

Percentage of reservoir volume filled

100

In equivalent terawatthours

q 140

Using only the least expensive
exceptional measures in 1990 and
1991. the utility could cope with
two additional vears of low runoff
equivalent to the two worst vears
of its history: a deficit of 65 tera-
watthours compared to average
runoff years. Recourse to more
expensive additional measures
would allow the utility to deal with
a period of low runoff in the next
four vears equivalent to the four
worst vears of its history. How-
ever, there is very little likelihood
of its having to do so.

Start of exceptional measures High runoff
~ Imponts (1988) Suplus —» AL AN ---eeseeees (+I$5°;u a year)
B - Tracy (1989) electricity °aYy!
90 - Buyback of duas-energy (1989) sales 4120
80
End of
exceptional < 100
nr / measures P Average runoff
60 80
50
60 Low runoft
or M VTN M NSNS (-15% a year)
30 F 40
20
Beginning of reduced 420
1wk surplus-electricity sales
0 T T T T | T T 0
1985 1936 1987 1988 1989 1990 1991 1992
Table 3.7
Exceptional Measures to Ensure Energy Reserves
(in terawatthours)
Additiona! Measures Available
Measures Used But Not |
1989 1990 1990 1991 and sfter
Buybacks of contracts and CiI* dual-energy
rates maintained at high levels 0.3 3.8 361039
Purchases from neighboring systems 35°° 35 4105 708
Tracy 1.4 286 - 34
‘ Commercial, institutional and industrial dual energy.
.t Does not include about 0.5 terawatthours of energy obtained from purchases of power in 1989.




Table 3.8

Electrical-Energy Balance Sheet - Average Runolf

(in terawatthours)

1900 mwmn e
Supply
Hydroelectric generation
sinflows” 164 4 165.6 166.0
«Gentilly 2 49 37 50
isolated systems 0.2 0.2 03
Receipts under agreement and contractual purchases 39 40 49
Exceptional measures
» Tracy 26 00 0.0
* imports 35 0.0 0.0
Total 1795 1735 176.2
Demand
Priority needs - Québec 1445 153.1 158.5
Export sales of firm electnicity and associated losses” * 12.1 133 13.5
Total 156.7 166.4 172.0
Difference between supply and demand
(generation margin used to fill reservoirs) 28 7.1 4.2
* Corresponds to average inflows including Churchill Falls. The values refiect variations in the heads of generating stations
caused by reservoir filling and improvements to existing installations.

b Includes 0.6 terawatthours of interconnection testing.




3.3.2 Pouwer

To be able to reliably satisfv peak
power needs, it is necessary to set
aside a power reserve to take into
account possible variations in
demand due to climatic and
economic conditions. and also to
provide a reserve to reflect the
unavailability of certain equipment.

This power reserve comprises the
following options. ranging from
the least to most expensive:
hvdroelectric facilities available at
peak periods. therma® generating
facilities, purchases of power from
neighboring svstems. and inter-
ruptible power.

Because of the rapid growth in
demand. 1990 to 1992 will be
characterized by a slight deficit in
the required power reserve. even
with the addition of gas turbines

Before construction of the next
peak-load facilities in 1992 and
1993. the utility can use excep-
tional operating measures for
maintaining the system’s power
reserve. These include additional
purchases of power from neigh-
boring svstems. special agreements
with industrial customers and. as 2
last recourse. the application of
measures to increase the capacity
of certain generating stations for
short periods. These exceptional
measures would result in 300-500

with a capacity of about 800 mega- megawatthours of increased l
watts a1 La Citiére and Bécancour. output. not including recourse to
voltage reductions. l
Table 3.9
Power Balance Sheet
(in megawatts) I
1990-1991 1991-1992 1992-1993 I
Supply
- Existing plant® * 24,820 24,910 24,950 l
- Various improvements and additions 50 1,050 2,610
- Purchases and sharing of reserve 6.540 6,580 6,690
Total 31410 32,540 34,250 I
Demand
- Priority needs 28,220 28,750 29,960 l
- Exports 470 600 770
- Isolated systems ~-50 -50 -60
Totsl 28,640 29,300 30,670 I
Balance
- Supply and demand 2,770 3,240 3,580 I
- Required reserve -3,110 -3,500 -3.890
Surplus, deficit (-) in reistion to required reserve -340° -260° -310° l
Temporary operating measuras affecting 300 to 500 megawatts are available to manage these power deficits.
i includes Tracy and Gentilly 2 generating stations. The power available increases gradually until 1992-1993 as reservoir levels
return to normal. l




3.4 Energy Efficiency

Objectives

Strategies

Develop coherent programs of intervention to promote energy
conservation by customers

Starting in 1990, inform customers about energy conservation
and begin first measures directly involving them

Between 1991 and 1953. implement mass-market energy-
conservation programs

Reinforce energy-conservation support activities
Ensure the technological R & D for energy efficiency

Develop and maintain peak-load management programs and
flexible markets that enabie the balance between supply and
demand to be quickly restored when necessary

Increase interruptible-power contracts from 760 megawatts in
1989 to 1,200 megawatts in 1995

Expand the base stock of residential dual-energy units from
90,000 in 1989 to 150,000 units in 1992

Maintain a base stock of commercial, institutional and industnal
dual-energy units

Maintain a 1,000-megawatt stock of commercial and industnial
electrical boilers

Propose rate increases that reflect supply costs to maintain

objectives

financial soundness and to support marketing and conservation

By 1992, raise rates to cover supply costs, including a satisfac-
tory rate of return on equity

Differentiate rate increases by customer category to better
refiect costs of supplying each category

Prepare a series of rate options that support specific marketing
programs

Evaluate the possibility of setting seasonal rates

3.4.1 Energy Efficiency

In the past, Hydro-Québec was
very active in the field of energy
efficiency, modifying its actions as
the energy context evolved. Thus,
during the oil crises of 1973 and
1979, the utility stressed energy
conservation, establishing stan-
dards for cquipment and the insu-
lation of buildings and water

heaters. Later, during the period
from 1982 to 1986, characterized
by major energy surpluses, peak-
load management and flexible
energy-market approaches were
developed.




In the early 1990s. Hydro-Québec The problem of improving energy
intends to give 2 new emphasis to efficiency and the utility’s long-
energy-conservation activities as term orientations and proposed

part of a long-term orientation that
initially focuses on electrical effi-

program are discussed at greater
length in a separate publication

ciency. This orientation follows entitled Hydro-Québec and Energy
the Energy Policy of the Québec Efficiency.
government adopted in 1988.
Figure 3.4
Energy-Efficiency Chart - Hydro-Québec Interventions
ENERGY EFFICIENCY
Electrical efhiciency
Consumption
management
[ l 1
Flexible Substitution of
Energy Peak-demand energy electncity
conservation management markets for other
energy sources
¥ ¥ ¥ ¥
Frograms starting in 1990 Interruptible power Maintain commercial. Electrotechnologees
institutional and industnal
Programs starting Residential dual-energy dual-energy units Mamtain commercial.
Measures betweer. 1991 and 1993 mstitubonal and industnal
advocated by Maintain commercial. Stock of dual-energy units
Hydro-Québec Support measures institutonal and industnal industnal borers
dual-energy units
Seasonal rate
Major Reduced long-term growth in Lower peak power Higher or lower elecincity  Reduced lossi
effects on electncity demand requirements demand. as required fuel consumption
energy balance
Improved energy
seif-sufficiency tor Quebec
m,:;:: Construction program can Construction of peaking Reservoir management Growth in electncity demand
be optimized. while respecling plant can be avorded can be optimized requiiing additonal piant
program the environment. as a function
of market development
Effects on Lower energy bill without a reduction in comfon level
customers

In Québec, substitution of electric-
ity for fossil fuels has created
major gains in energy productivity,

given the greater efficiency of
hydroelectricity.




Figure 3.5
Evolution of Energy Efficiency in Québec

In terajoules/GDP in millions of 19681 dollars
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In the 1990s, electrical efficiency
will be especially assured by the
promotion of:

* energy-conservation measures
that, in the long term, aim to
encourage rational use of
electricity and manage growth
in firm electricity needs:

* peak-load management
measures and flexible-energy
markets that offer the utility
effective means of influencing
electricity demand in the short
term.




3.4.2 Energy Conserration

Despite many achievements in
electrical efficiency in Québec.
there is still 2 high additional
potential for energy conservation.
Current estimates put the amount
a1 23 werawatthours or 18% of
firm-electricity sales in Québec

in 1989.

To evaluate. from this theoretical
hvdroelectric potential. the eco-
nomically viable potential between
now and the end of the decade,
Hydro-Québec takes into account

2 number of factors, chief among
which are economic consider-
ations, the uncertainties associated
with energy conservation and
customer acceptance of the concept
of energy conservation.

Factors affecting the projected
level of energy savings include how
popular the programs are, how
much is saved, at what cost and
how permanently. The popularity
of the programs is affected by the
relative price of electricity and
other considerations specific to
each customer. How much is
saved, although difficult to mea-
sure, will depend on the actual use
that customers make of more effi-
cient equipment. How much these
savings cost will depend on tech-
nological development and prices
charged by equipment distributors.
The permanency of the savings is
related to changing values and
lifestyles. equipment obsolescence
and technologjca' development.

The utility encourages the efficient
allocation of resources by ensuring
that the kilowatthours saved are
not more costly than the new
kilowatthours obtained from
hydroelectric projects and other
plant. Thus the sum of the
amounts paid by the customer and
by the utility must be equal to or
less than the avoided costs of elec-
tricity generation. transmission
and possibly distribution.

So the energy-conservation pro-
grams Hydro-Québec will lavnch
will not put any greater long-term
upward pressure on rates than
would the construction of facilities
that might otherwise be needed.

Continuing on the basis of sound
economic principles. Hydro-
Québec could make a significant
financial contribution to the pro-
motion of energy conservation.
The utility’s rates aim to reflect
the costs of supply associated with
the various customer categories.
These rates are hased on the aver-
age cost of installations, which is
obviously lower than the cost

of new installations. So Hvdro-
Québec is prepared. where neces-
sary, to spend up to the difference
between the average cost and

the marginal cost of the new
installations.

This spending could take the form
of information programs, visits or
direct contributions to customers.

Customers who receive financial
contributions would not, in so
doing, pla-e an additional burden,
in the form of higher rates, on
customers as a2 whole.

Programs Beginning in 1990

There is potential for electrical
efficiency in all markets. Uses
offering «he greatest possibility
of energy conservation are:

« residential market: hot water.
lighting. heating, household
appliances:

» commercial and institutional
market: lighting, hot water,
HVAC (heating. ventilation and
air conditioning):

* industrial market: motors,
lighting. improvement in pro-
duction processes.

However. it should be emphasized
that the present perception of
Québec customers is not one that
leads itself to energy conservation.
Electricity prices are refatively
low. In other sectors of the econ-
omy, although efforts are still
being made not to waste energy,
and the results have been substan-
tial. there is nevertheless some
resistance to additional conserva-
tion measures. Greater comfort is
often seen as 2 priority.




Until recently there was a wide-
spread popular perception that
electricity was both abundant and
cheap. This attitude is due mainly
to the energy surpluses caused by
the high runoff levels of 1976 1o
1983 and by the 1981-1982 reces-
sion. In the vears of surplus that
followed. rate discounts and major
sales of surplus electricity plaved a
major role in creating this inage of
abundance.

Information Program

A major information campaign
intended primarily for Hydro-
Québec customers in the residen-
tial and commercial markets will
take place throughout 1990. This
program will be rapidly followed
by the first direct measures to
involve residential and commercial
customers.

Residential Program

Accelerated penetration of a vast
range of highly energy-efficient
devices and equipment will require
formulas calling for participation
by customers and commitment

by private distributors of this
equipment. The main devices now
being evaluated are shower heads,
fluorescent lights, insulation kits,
water-flow reducers, programmable
thermostats and insulation jackets
for water heaters.

In addition. to increase its exper-
tise and maximize its mass-market
programs. Hvdro-Québec will
launch a pilot program of home
energy-conservation visits. The idea
will be to evaluate the energy-
conservation possibilities of build-
ing insulation. water heating and
some appiiances. Following this
evaluation. and with customer
consent, the utility will. if need
be. ensure the installation of high-
energy-performance appliances.
The trial will target a sample of
low-income customers to offer
them the benefits of reduced
electricity consumption.

Commercial Program

A program involving public
lighting is also being prepared.
Collaboration with the municipal-
ities involved will increase the
program’s spinoffs.

Demonstration Projects

In the early 1990s, Hyvdro-Québec
will carry out demonstration
projects in its own buildings to
give concrete examples to its cus-
tomers, increase expertise in this
area and heighten the conservation
awareness of all its personnel.

Furthermore, in 1990 the utility
will set up several other pilot
projects to optimize the proposed
programs.

Programs Beginning between
1991 and 1993

This phase concentrates on mass-
market activities that require a
loager period of preparation and
organization. It will be character-
ized by the marketing in all sectors
of highly efficient appliances,
improved building insulation and
better industrial processes. The
high-efficiency water heater is
one example of equipment that
will be proposed to customers in
the near future.

Plans also call for establishing a
program of home visits to make
recommendations based on sum-
mary energy analyses and to
advise customers on which high-
efficiency equipment they should
install. Furthermore, Hvdro-
Québec is also planning visits to
commercial premises organized
by usage and customer category.

Otlic r possibilities are also under
study: improved commercial. insti-
tutional and industrial lighting,
improved motors and the impie-
mentation of electrotechnologies
in industry.



Support Activities

An essential component of the
electrical-efficiency programs is
support from regulatory bodies,
manufacturers and suppliers. and
the general public. specifically in
research. development and testing

of highly energy-efficient products.

such as high-efficiency houses.
water heaters, heat pumps with
nonelectric backup and integrated
dual-energy furnaces, and in effi-
ciency standards and quality labels
such as NOVELEC and CASCADE,
used in the past. Hydro-Québec
will also collaborate with others
working in the energy field so that
goals in this area can be met.

Objectives

The demand-reduction objectives
of the energy-conservation
programs have been calculated

to incorporate profitability criteria.

the commercial context and
uncertainties related to the
programs themselves.

Hydro-Québec’s objective is

12.9 terawatthours of energy
savings on the 1999 horizon,

out of 2 theoretical potential

of 23 terawatthours. This amount
consists of natural savings and
savings resulting from specific
programs. As discussed in section
3.2.2, natural-efficiency savings,
which involve minimal interven-
tions en the part of Hydro-Québec
and governments, are estimated at
3.9 terawatthours in 1999. This
type of energy saving was taken
into 2ccount in the demand fore-
casts of previous Development
Plans.

Energy savings arising from
specific interventions will result
from the interaction of rate
increases. reduction of cross-
subsidization, and the utility’s
intervention programs. The impact
of these measures is estimated at
nine terawatthours on the 1999

horizon and will entail expenditure

of $1.8 billion from 1990 to 1999.
This amount includes $160 million
for support measures, of which a
portion will contribute to natural-
efficiency savings.

One of the utility’s major concerns
is obtaining an accurate evaluation
of the impact of its energy-
conservation measures. To date,
the efforts made by other utilities
have been inconclusive because

of the numerous factors that affect
energy consumption. Nevertheless,
pilot projects and measurement
and follow-up techniques will be
used to assess the impact of the
measures implemented.

The anticipated reduction in
demand from each program will
be systematically revised. Clearly,

the greater the number of customers

who adhere to the programs, the
greater the success wouid be. The
growth rate of electricity demand
will also affect potential savings.

The energy-conservation programs
will require major commitments by
the utility in terms of human and
financial resources.



Table 3.10
Energy Conservation - 1990-1999
Method Impect of Costto
programs and Beginning of Length Hydro-Québec
rates structure programs (yeers) (: mlion)s
(TWh)
1996 1999
: !
Residential ! i i
« Dewvices - promotions " 33 47 ; 1990-1992 21010 | 540
« Devices - brochures ; : e
» Energy analysis ' : !
« Electnc water heaters : :
] )
| ;
Commercial and institutional I 22 28 | 19901992 3108 800
« Analyses of Hydro-Québec buildings i i
- Analyses of institubonal buiidings ! !
« Public lighting | i
« Applications to small and medium-sized business i :
; |
i
Industrial : t1 15 | 1990-1992 71010 300
« Energy analyses i !
- Energy initiatives i ;
= Promotion of high-efficiency motors i :
1 S
' !
Natural conservation : 29 39 ! - - .
! !
Support measures E - - - - 160°
; i
Total energy conservation 95 129 - - : 1.800
3
* A portion of the support measures will contnbute to naturai conservation.




3.4.3 Metbods of Managing Peak
Demand and Flexible Energy
Markets

Given the considerable variations
in runoff and demand. Hydro-
Québec must develop and maintain
a wide range of methods for influ-
encing Québec’s power and energy
markets. Their implementation
will require ongoing collaboration
with other parties in the energy
sector.

Interruptible-Power Program

The interruptible-power program
is an efficient peak-shaving tool.
Customers that join the program
agree to reduce their electricity
consumption at Hydro-Québec’s
request, and this reduces the need
for high-peaking plant, such as gas
turbines. A conclusion drawn from
areview of program conditions in
1989 was that interruptions should
be longer, when necessary, i.e.,
from 7:00 2.m. to 7:00 p.m.

In 1989, the utility introduced a
new option which was better
suited to its needs and which
implied 16-hour interruptions.
The pulp and paper sector would
be particularly interested in this
option. However, given many
customers’ limited ability to reduce
their electricity needs over such
a long period, the long-term sales
objective has been reduced to
1,200 megawatts from 2,000
megawatts last year.

At present, 760 megawatts of
interruptible power is under
contract. But program revisions
that take into account customers’
operating methods and the sys-
tem’s peak-load management con-
straints now offer customers the
option of contracting for three
megawalts, whereas they were
previously limited to five megawatts
or more, and the premiums paid
reflect the option selected.

Residential Dual-Energy
Heating

Dual-energy heating uses electric-
ity about 80% of the time, with
another source of energy, such as
heating oil, taking over during
peak periods. The utility considers
this an attractive alternative to
all-electric heating. New homes
built in Québec are over 90%
electrically heated, and this
increases peak demand. Dual
energy, however, is an advanta-
geous choice, both for the cus-
tomer, who pays a lower rate, and
for Hydro-Québec, which has less
need for peak-load thermal gener-
ating facilities — a much less effi-
cient use of energy for residential
heating.

Residential dual-energy units were
first developed in 1983 as an alter-
native to conversion from heating
oil to all-electric heating. The cur-
rent program dates back to 1987,
when customers who opted for
dual energy were given special
rates. In 1989. the utility extended
the program to dual-energy svstems
using heat pumps and dual-energy
systems serving more than ong
dwelling. The dual-energy (DT)
rate combined with 2 repairs and
maintenance program enables
customers to significantly reduce
their eiectricity bills.

Hvdro-Québec will mairiain its
current dual-energy stock of
90,000 units, and expects to
increase it to 150.000 units by
1992. This increase will take place
on the existing all-electric market
and on the new market. Advanced
technologies such as heat pumps
with nonelectric backup and
integrated dual-energy heating
systems will help the utility
achieve this objective.

In addition, Hydro-Québec is
studying the possibilities of using
residential dual energy as an
energy reserve in the interests of
customers and the utility.



Commercial, Institutional and
industrial Dual Energy

The commercial. institutional and
industrial dual-energy program
began in 1984 and ended in 1988.
Its main purpose. in a period of
electricity surpluses, was to accel-
erate substitution of electricity for
other sources of energy, wiuiout
requiring additional peak-load
facilities.

This heating methed can switch
temporarily to a backup source
during periods of low runoff. Such
was the case in 1990, when Hydro-
Québec temporarily bought back
contracts, to the mutual benefit of
the utility and its customers. This
is a less costly option than other
ways of reconstituting energy
reserves, such as peak-period
imports from neighboring systems.

Industrial Boilers

An emergency-repairs and
maintenance rate is offered to

an electric-boiler stock totalling
1,000 megawatts in the industrial
sector. In the event of high
runoff, surplus electricity could
be sold to this market.

3.4.4 Techbnological Dervelopment

Many research projects on electric-
ity uses are now under way in
Hyvdro-Québec’s laboratories or in
collaboration with partners from
universities and the private sector.
The emphasis is on industrial elec-
trotechnologies and dual-energy
heating systems. The results of
these projects will enable the util-
ity to determine options that could
become the basis for marketing
programs.

In the next few vears. research
will focus on the following
applications: heat pumps with
nonelectric backup, improved clec-
tric water heaters, integrated dual-
energy systems (electricity-oil),
storage heating, industrial drying
processes, high-temperature heat-
ing processes, electrochemistry
and high-efficiency heat pumps.

Adoption of electrotechnologies
not only increases the ability of
Québec industries to compete, but
also enhances their energy effi-
ciency. Hydro-Québec will also
promote the replacement of exist-
ing electrical processes by more
efficient ones, with efforts focus-
ing on the most efficient electro-
technologies.

3.4.5 Price Signalling from
Rales Policy

Principles of the Rates Policy

Hydro-Québec’s rates policy is
based on the following principles:

e to maintain standard rates
throughout Québec and stan-
dard treatment for customers
with similar consumption
characteristics:

* to ensure that the rates cate-
gories, to the extent possible,
gradually but accurately reflect
the varving cost of supply;

» to facilitate understanding and
application of the rates policy:

= to take customers’ methods of
operation into consideration.

There must be incentives to adopt
energy-savings measures, and
price signalling through the rates
that customers pay is of the utmost
importance because energy conser-
vation is more difficult to justify if
prices do not properly reflect sup-
ply costs. If Hydro-Québec is to
ensure that electricity is used effi-
ciently, it is important that cus-
tomers be fully aware of the costs
incurred to meet their needs.




The rates structure must reflect
costs of supply and provide a
return on equity comparable to
those of other utilities. In this way,
a number of objectives can be met
simultaneously. First, a rates struc-
ture based on costs of supply
enables Hydro-Québec to re-estab-
lish and maintain a financial mar-
gin of manoeuvre that hedges it
against the inevitable economic,
energy and climatic uncertainties,
without major rate shock for its
customers. Moreover, by ensuring
a sound financial position, it helps
finance the capital investments
necessary to meet demand growth
and service-quality objectives.
Lastly, by giving customers a better
price signal, it promotes more
efficient use of electricity.

Supply costs vary a great deal,
depending on the season and rates
category. A customer supplied with
high voltage from the transmission
system requires much less of an
investment in equipment by
Hydro-Québec than a custoiner
supplied with low voltage from the
distribution system. In addition,
Hydro-Québec must build some
facilities specifically to meet the
winter peak demand. For this rea-
son, electricity supplied during the
winter costs mor¢ to generate than
electricity supplied during the
summer.

So costs of supply are higher for

a residential customer with
low-voltage supply and using
all-electric heating in winter than
for a large-power customer whose
demand is stable throughout the
vear. Moreover, in the years to
come, major investment in the
distribution system and in peak-
load facilities will cause the costs
of supplying residential customers
1o rise even faster.

The Québec government has
approved Hydro-Québec’s
objective of reducing cross-
subsidization. Recommendations
on future rate increases will

reflect this objective, although care
will be taken to avoid rate shocks
and to spread the correction of the
current cross-subsidization over
several years.

Time-of-Use Rates

Time-of-use rates are one way of
promoting energy savings. Hydro-
Québec already offers such an
option to residential customers
with dual-energy heating systems.
Similarly, certzin components of
existing rates, such as progressive
residential rates and the general-
sector "“optimization’” (overrun)
charge, reflect the seasonal nature
of the utilny’s costs and promote
better use of generating facilities.
Hydrc-Québec will examine the
advisability of offering a seasonal
rate to customers.

An hourly rates structure cannot
be gainfully introduced in Québec
because the daily winter peaks in
Hydro-Québec’s system occur over
a long period of time, due to the
use of electric heating.




2.5 External Markels

Objectives

Strategies

Develop and maintain agreements that enhance the utility’s
flexibility by enabling it tc balance supply and demand

Purchase available energy or sell surplus energy according to
foreseeable reservoir levels

Meet a portion of peak-power needs in years to come with
purchases from neighboring systems, when it is advantageous
todo so

Continue optimum use of interconnections and increase their
capacity as required

Negotiate the necessary agreements with neighboring systems
regarding the operation of interconnections

Plan interconnections so as to maximize exchanges with
neighboring systems

Pursue the long-term sales objective of at least 3,500 megawatts
of firm electricity

Pursue endeavors to obtain all approvals required to implement
agreements already signed

Pursue ongoing negotiations for the sale of blocks of firm power
and energy, with deliveries after the year 2000

Continue to evaluate the potential of long-term markets to identify
the most attractive opportunities

In the short term, imports and
exports make it possible to reduce
the impact that variations in runoff
and demand have on reservoir
levels. In recent years, Hydro-
Québec has used its interconnec-
tions with neighboring systems

to sell its surplus energy to neigh-
boring systems. Revenue of more
than $5 billion generated in this
wav from 1980 to 1989 has enabled
the utility to keep Québec rates at
least 10% lower than they other-
wise would have been, and has
also helped finance the expansion
and upgrading of the power grid.
Moreover, the inflow of S dollars
has facilitated management of the
wtility's foreign-exchange risk.




In the long term. firm power and
energy exports will be very prof-
itable and will generate substantial
economic spinoffs in Québec. Long-
term exports involve bringing for-
ward the construction of facilities
not immediatelv required to meet
Québec needs. The prices obtained
under export contracts are about
double Québec’s large-power
industrial rate, which is a com-
parable product. Export revenue
pavs for all expenses related to
earlier construction and offers a
good return on equity. When the
contracts expire, Québec will have
facilities that would have been far
costlier to build as a later date.

Figure 3.6

In terms of revenue. income and
profitability, and of impact on the
Québec economy, electricity
exports rank among the projects
most advantageous to Québec.

In the overall scheme of environ-
mental problems. moreover,
exports of hydroelectric energy to
neighboring systems contribute in
the long term to reducing acid rain
and the greenhouse effect. for
which thermal generating stations
are partially responsible. Intercon-
nections are also used to import
energy, thereby reducing the need
to build new plant, especially

peaking plant.

Purchases from and Sales to Neighboring Systems

in millions of Canadian dollars
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(11 Energy-banking agreement.

Table 3.11
Summary of Contracts and Agreements with Neighboring Systems
Maximum Maximum
annuasl total
Start of Expiry Power energy energy
deliveries date W) (TWh) (TWh)
Firm-power and energy contracts
CANADA
New Brunswick Electric
Power Commission 1987 1990 50 04 1.2
New Brunswick Electric
Power Commission 1988 1994 50-350 35 200
Cedars Rapids Transmission Company 1915 1999 56 05 420
UNITED STATES
Citizens Utilities Company 1986 1990 20-56 0.3 1.1
Citizens Utilities Company 1986 1990 32-40 0.1 0.3
New York Power Authority (NYPA) 1978 1998 800 30°°°
New York Power Authority (NYPA) 1995 2016 1000° 6.6 131.C
New York Power Authority {(NYPA) 1999 2018 800 3.0 60.0
Vermont Department of Public Service 1985 1995 150 1.3 13.0
Vermont Joint Owners 1990 2020 450°° 30 62.0
Vermont Joint Owners 1987 1990 50 0.4 1.2
Vermont Utilities 1989 1991 54 05 0.8
Firm-energy sales contract
UNITED STATES
New England Utilities 1990 2000 - 70 70.0
Surpius-energy sales contracts »
UNITED STATES
NEPOOL Participants 1986 1997 - 4.0 330
New York Power Authority (NYPA) 1984 1997 - 1.0 111.0
Power-purchase contracts
CANADA
Guif Power 1970 - 3 - -
UNITED STATES
New York Power Authority (NYPA) ## 1989 2011 400 - -
Interconnection and Effective Expiry
operating agreements date date
CANADA
Alcan (SECAL) 1982 -
Maclaren (CEMQ) 1964 -
Compagnie hydroélectrique Manicouagan 1986 -
Gulf Power 1970 -
New Brunswick Electric
Power Commission 1979 -
Ontario Hydro 1979 -
Cornwall Electric 1989 -
UNITED STATES
Citizens Utiiities Company 1987 -
New England Power Pool (NEPOOL) 1986 -
New England Power Pool (NEPOOL) ### 1986 2004
New York Power Authority (NYPA) 1978 1998
Niagara Mohawk Power Corporation 1982 -
Vermont Department of Public Service 1985 -
Vermont Joint Owners 1987 -
M 500 megawatts in 1995-1996 and in 2015-2016.
b VJO may exercise options to reduce maximum power by 110 megawatts.
b The agreement on the associated energy is subject to regular negotiations; the current agreement ends in 1990.
Deliveries from April to October.
] The amounts of energy offered depend on the surpluses available.
L1 Peak power dehveries from November to March.




3.5.1 The Short Term
Orientations

Since 1988, low runoff and sus-
tained demand have halted sales
of surplus electricity and necessi-
tated purchases of electricity from
neighboring systems, which have
been possible thanks to flexible
agreements negotiated in the past
that give Hydro-Québec the ability
to adapt to short-term changes.

Actions
Reduction in Export Sales

In 1988 and 1989, the utility
stopped delivering electricity
under surplus-energy contracts.
Deliveries to members of the

New England Power Pool (NEPOOL
Participants) and to the New York
Power Authority (NYPA) under two
interruptible-energy contracts
were halted. Other sales of surplus
energy under interconnection
agreements were also suspended.
These sales may resume when
Hydro-Québec again has surpluses.

Purcbases from Neigbboring
Systems

Hydro-Québec uses the diversity
between its system and neighboring
systems, both in terms of generating
facilities and demand characteris-
tics, to meet a portion of its power
needs.

In winter, for example, certain
systems to the south have surplus
power because of their warmer
weather. In summer. however,
these systems must cope with peak
demand because of increased use
of air conditioning. Hydro-Québe:
can therefore sell them power it
does not need at this time.

Other systems also have temporary
power surpluses that they can
make available as required. Hydro-
Québec will continue to purchase
power from neighboring systems,
when it is advantageous to do

5o to meet a portion of its needs.
And these exchanges will reduce
both systems’ need for peak-load
facilities.

When runoff is high, rather than
spilling the surplus from its reser-
voirs, Hyvdro-Québec can sell this
to neighboring systems as surplus
energy, to the benefit of all its
customers. Although the prices in
this instance are lower than those
for firm sales, the arrangement

is still an attractive source of
revenue. Similarly, when runoff
is low, the utility can purchase
energy from neighboring systems.
This enables Hydro-Québec to
store water in its reservoirs to
maintain its energy reserve.
Energy purchases are usually made
during off-peak hours, when the
amount of energy available is
greatest and prices are lowest.

From October 1988 to December
1989, Hydro-Québec purchased
4.7 terawatthours from neighbor-
ing systems and it plans to pur-
chase 3.5 terawatthours for 1990,
in an average-runoff scenario, to
re-establish its energy reserve.

3.5.2 Tbe Long Term
Orientations

In recent vears, Hydro-Québec has
pursued the objective of long-term
export sales of 3,500 megawatts of
firm electricity, but this could be
exceeded. depending on long-term
changes in demand in Québec and
on neighboring systems. These
sales enable the purchasers to avoid
construction of new thermal gen-
erating facilities and, when the
contracts expire, Hydro-Québec
will have less costly additional
plant, formerly required for export,
at its disposal to meet internal
demand. So these contracts are
profitable for Hydro-Québec and
ultimately for all Québecers.

Apart from contracts already
signed, i.e. 2,250 megawatts,
including 800 megawatts of sum-
mer deliveries, Hydro-Québec is
now negotiating others for 1,500
to 2,000 megawatts for deliveries
beginning after 2000. The realiza-
tion of these new agreements will
depend on the value that neighbor-
ing systems place on a reliable and
relatively non-polluting source of
supply and the competitiveness of
the price offered.




Contracts

Table 3.12 lists contracts signed
with neighboring systems as part
of the long-term sales objective of
3,500 megawaits; others will be
added to attain this objective. All
contracts already signed are condi-
tional on the issuance of permits
by the regulatory bodies in Canada
and the United States, with both
parties, Hydro-Québec and its part-
ners, providing mutual assistance
in order to obtain them.

For example, Hydro-Québec is
actively involved in public hear-
ings before the Public Service
Board of the State of Vermont to
obtain approval of a contract with
Vermont Joint Owners (V]JO) signed
on December 4, 1987 Deliveries
would begin in 1990 with 107
megawatts and would gradually
climb to a maximum of 450
megawatts in 2000 if VJO exercised
all its options. In Canada, this
contract requires export licences
from the National Energy Board,
and Hydro-Québec must demon-
strate that the project meets the
Board’s electricity-export criteria.

In 1989, Hydro-Québec concluded
with the New York Power Author-
ity (NYPA) a long-term firm-
electricity sales agreement totalling
1.000 megawatts and about

6.6 terawatthours per vear for

20 vears. beginning in 1995-1996.
On January 23, 1990, the utility
and NYPA signed another long-term
sales agreement for 800 megawatts
and three terawatthours of firm
electricity to be available in the
summer. This 20-year contract will
take effect in 1999. Both require
approval by US and Canadian regu-
latory authorities and will be of
mutual benefit to Hydro-Québec
and the State of New York.

Table 3.12
Contracts as Part of the Export Objective of 3,500 Megawatts
Maximum Maximum
Customers Start of End of Maximum annual total
deliveries deliveries power energy onergy
(Mw) (TWn) (Twn)
Vermont Joint Owners 1990 2020 450° 30 62
New York Power Authority (NYPA) 1995 2016 1000 6.6 131
New York Power Authority (NYPA)* * 1999 2018 800 30 60

From April to October

Vermont Joint Owners may exercise options 10 reduce maximum power by 110 megawatls

67



A contract for the purchase of
400 megawatts of peak winter
power was also signed with NYPA
in 1989. Deliveries under this 22-
vear contract began last November
and will continue from November
to March each vear until 2011.

The sale of 800 megawatts and the
purchase of 300 megawatts enables
both systems to avoid constructing
peak facilities, because Hvdro-Qué-
bec’s peak occurs in winter,

whereas NYPA's occurs in summer.

Also in 1989, following the Public
Utilities Commission of the State
of Maine’s refusal to approve a
contract between Central Maine
Power Company (CMP) and Hvdro-
Québec, the utility exercised its
right to terminate this contract.

Figure 3.7

Negotiations in Progress

Hydro-Québec is continuing nego-
tiations with neighboring svstems
regarding the long-term supply of
firm power and energy.

The target market, located princi-
pally in the northeastern United
States. is a replacement market for
new base-load generating stations
using fuel oil. coal or natural gas.
These are required to meet the
greater electricity demand in this
region and to replace generating
stations that will have exceeded
their service life.

Satisfaction of Neighboring Systems’ Projected Power Needs *

In megawatts
20,000 -

16,000

Long-Term Market Potential

Data from the neighboring systems’

development plans indicate that.
from 2000 to 2004. new needs to
be mex will total slightly more than
14.000 megawatts. of which about
2 400 megawatts will be provided

by demand-management programs.

4.700 by projects not vet commit-
ted. and ~_000 megawatts by
projects not vet identified. Assum-
ing that electricity demand on
neighboring svstems grows by haif
a percentage point more than their
forecasts, their additional needs
from 2000 to 2004 will be almost
6,000 megawatts.

D Additional needs according to
higher-demand scenario

D Unidentified projects

. As yet uncommitted projects
. Demand management

* Beyond energy-conservation programs




Ia addition to the demand-manage- Excluding peak-demand manage- Hydro-Québec will continue
ment and energy-conservation ment and energy-conservation evaluating the needs of neighbor-
programs planned. avighboring programs and taking into account ing systems to identify the most
systems have several options: only projects not identified by advantageous market opportunities.
extending the service life of exist- neighboring svstems and a portion
ing generating stations. building of the as-vet uncommitted
new thermal and combined-cycle projects. the market accessible
stations, and purchasing electricity to Hydro-Québex is estimated at
from independent producers or 9.000 megawatts. over and above
from neighboring systems. Despite contracts already signed. 'n the
natural gas’s increasing attractive- high-growth scenario. the poten-
ness to the northeastern United tial accessible market would rise
States. its limited availability will from 9.000 1o 14.000 megawatts.
prevent it from meeting more than
a small portion of these needs.
Table 3.13
Forecast Exports Compared with Total Hydro-Québec Sales
Export sales 9% of total sales
1991 1996 2001 2006° 1991 1996 2001 2006
Energy (in terawatthours) 12.6 15.2 19.3 245 10.0 8.7 100 118
Power (in megawatts) 438 948 2.550 3.550 1.5 29 73 95

The objective of 3.500 megawatts will be reached in about 2003.




3.5.4 Interconxections
Current Situation

Hydro-Guébec’s interconnection
capacity with its principal neigh-
bors depends on a number of fac-
tors. such as the size of loads. the
output of the generating stations
connected to the line. and the
technical limitations of the sys-

tems. Accordingly. the import and

export capacities indicated on
Map 3.2 may differ.

Map 3.1
Radisson-Nicolet-des Cantons-Comerford-Sandy Pond Direct-Current Line

In 1990. the rated capacity of the
direct-current interconnection
with NEPOOL will increase from
690 to 2.000 megawatts. To make
this possible, the Radisson-
Nicolet-des Cantons line and
Radisson converter station will
be commissioned in Québec and.
in the United States. the line
between Comerford station in
New Hampshire and the new
Sandy Pond converter station

in Massachusetts will be commis-
sioned. Commercial commission-
ing of this interconnection will
take place in 1990, marking the
beginning of deliveries under the
firm-energy contract with New
England Utilities. This contract.
which runs until 2000, will enable
Hydro-Québec to export ~.0 tera-
watthours a vear to New England
Utilities.




Orientations

In general, interconnections
improve power-system reliability
and enable utilities to derive maxi-
mum benefit from system comple-
mentarity. They also permit the
pooling of availabilities to meet
power and energy demand.

Map 3.2
Interconnections with Neighboring Systems in the Fall of 1992

Hvdro-Québec is examining

the possibility of building new
interconnections to increase its
exchange capacity with neighbor-
ing systems. Additional intercon-
nections would enabie the utility
to purchase electricity from
neighboring systems as required
or sell any surpluses.




rc

3.6 Construction Program

Objectives

Strategies i

Ensyre, in the medium term, commissoning of
meet the needs of Québec markets and contrac-
tual export commitments

1. Commiss:on the following facilities
- addibonal capacity at La Grande 2 generating station in 1991-1992 and ;
related transmisswon facilties

« Radisson converter station and the 450-kV DC hine in 1990
« Nicolet converter station in 1992
« the underwater crossing of the DC line in 1992

- the generating stations in phase Hl of the La Grande compiex

« Brisay in 1993
- Laforge 11n 1994
- La Grande 1in 1994-1995

and refated transmission facilities

= the 12th kne of the transmisson system in 1993 (narth section) and 1994
{south section)

- the 315-kV lines required to integrate Laforge 1. Laforge 2 and
Bnisay generating stations into the system

= the 735-kV line between Lemoyne and Tilly substations in 1994

- Laforge 2 generating station in 1995

- Eastmain 1 generating station in 1996

- the Grande Baleine complex as of 1998 and related transmission facilities
« the 315-kV collector network and the 14th line in 1998

- changes to Manic S turbine runners beginming in 1991

-~ gas turbines at La Citiére and Bécancour in 1992-1993

2. Suppry power t0 unconnected systems
~ Commission the following facilities

« Robertson generating station in 1995
« Blanc Sablon diesel generating station in 1992

- Complete activities required for the upgrading of Magdalen Islands diesel
generaling station between 1990 and 1992

3. Continue studies on the Lévis-des Cantons line o strengthen supply to the
south shore of the St. Lawrence beginning in 1995

.




Objectives

Strategies

do—

Plan

‘s generating and transims-

sion tacilities to create the margin of manoeuvre

needed to adyust rapidly to changes in long-term
markets.

1. Optimize all activitres necessary for the completion by the year 2000 of the
Nottaway-Broadback-Rupert project. the keystone of the utiity's long-term
construchon program

2. Prepare for decisions regarding generating and transmission facihties.
To this end, obtain required government authonzations, continue studies
and initiate actrnties needed to retain the earliest commissioning options
for the foliowing projects

- Sainte-Marguente generating station by 1999: in 1990. begwn process of
obtaining sectonal authonzation for access infrastructure

« reach agreement with the various interested parties on imetable for
recovery of merchantable timber that allows commissioning 1o proceed
as scheduled

- Ashuapmushuan River developments by 1999
- developments on the Haut-Saint-Maurice by 1998

- additional capacity at Manic 3 by 1995 and Manic 2 by 1996 and reiated
transmission facilities
« an AC line to the North Shore 1o carry additional output from the
Manicouagan complex (13th transmission line)

3. Begin a draft-design study in 1990 for a combined-cycle gas-turbine
generating station

4. Explore with Newfoundiand the possibility of buiiding Gull Island and
Muskrat Falls generating stations to develop the Lower Churchill River

5. Purchase electricity from independent producers whose output meets
Hydro-Québec’s operating standards




3.6.1 Hydroelectric Potential and
Otber Possibilities

Large Rivers

Large undeveloped rivers represent
potential annuai energy generation

of 200 terawatthours. At a load

factor of 60% , this means about
40,000 megawatts of power. Of this
potential, about 18,800 megawatts, or
100 terawatthours. is economically

Map 3.3
Québec’s Hydroelectric Potential

viable. and impact-assessment
studies will be carried out on it. to
oplimize the necessary mitigative
measures.

This economically viable potential
is about 800 megawatts higher
than forecast in last vear’s
Development Plan. mainly due to
the addition of the Haut-Saint-
Maurice project.

Other than the energv-conserva-
tion programs outlined in section
3.4.2. these projects are more eco-
nomical than any other generating
option (nuclear. oil-fired or coal-
fired). including the costs of
transmitting the electricity to load
centres. The Northwest is the
region with the best development
prospects, as it contains 75" of
the potential.

Hydroelectric
Potential

Large nvers
40,000 megawatts

° Small rivers
10.000 megawatts




Map 3.4

Québec’s Economically Viable Hydroelectnc Potential
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Small Rivers

More than 00 small rivers. scat-
tered throughout Québec. offer
combined potential of 10,000
megawatts. This is divided among
numerous sites with @ potential of

less than 100 megawatts. and in
most cases as little as one or two
megawatts. However. a large por-
tion of this potential could not be
developed economically under
present conditions,




Table 3.14

Economically Viable Hydroelectric Potential
Hydroslectric genersting stations Availlable power Average annuasl
or complexes at peak generation

Mw) (Twh)

Projects in progress
LaGrande 1 1,310 73
Laforge 1 820 45
Brisay 380 23

' Future projects
Laforge 2 270 17
Sainte-Marguerite 800 4.1
Grande Baleine 3.060 16.2
Ashuapmushuan 730 S5
Eastmain 1 470 27
Haut-Saint-Maurice 720 35
Nottaway-Broadback-Rupert 8,400 453
Romaine 1,850 8.4
Total 18,800° 100
Other projects under study
Péribonka 400 22
Petit Mécatina 1.450 7.6
° Values have been rounded up to the nearest 100 megawatts.

Peaking Facilities

Additional peaking facilities will be
required to meet peak demand in
Québec. For medium-peak periods.
it is currently more economical to
build additional capacity at existing
hyd-oelectric generating stations,
such as at Manic 5 PA, commis-
sioned in the winter of 1989-1990,
and at La Grande 2A, which will be
commissioned in 1991-1992.
Similar projects are planned for
the generating stations on the
Manicouagan River and are under
study for those on the Betsiamites,
Aux Outardes and Saint-Maurice
rivers. For very high peak loads

that exceed peak-demand-manage-
ment programs, Hydro-Québec
plans to install additional gas
turbines at La Citiére, and is evalu-
ating the purchase of peaking
power from neighboring systems.

Transmission Facilities

To carry the energy generated in
northern Québec to the load
centres, alternating-current high-
voltage lines (735 or 315 kilovolts)
remain the proven technical
solution best adapted to the config-
uration of Québec's power grid.

To integrate the 18,800 megawatts
of economically viable potential,
eight new high-voltage transmis-
sion lines would be needed. six
for output from the northwest
and two for output from the
North Shore.

Purchases of Electricity from
Independent Producers

Hydro-Québec has adopted a policy
for purchasing electricity from
independent Quéhec producers.
According to this policy, the utility
purchases electricity from produc-
ers whose installations meet the
integration and operating stan-
dards of its power system.




The output, under this policy.
may come from hydroelectric
stations with installed capacity of
25 megawatts or less. from incin-
erators for muricipal or forest
waste, or from combined steam
and electricity generating facilities.
In the case of a small generating
station whose output is 25 mega-
watts or less, the independent
producer must first obtain the
required hydraulic rights from
the Québec government.

Hydro-Québec pavs a rate that
reflects its avoided costs over the
lifetime of the contract with the
independent producer. In addition
to diversifying the utility’s sources
of output, independent generation
helps to develop Québec expertise
in this area and create regional
economic spinoffs.

Independently produced output
that the utility will connect to its
power system between now and
1995 is estimated at 390 megawatts,
of which 300 megawatts will be
from combined generation and

90 megawatts will be from inciner-
ators and small hydroelectric
generating stations.

Purchases of Hydroelectric
Generation

Hydro-Québec will pursue
discussions with Newfoundland
on construction of Gull Island gen-
erating station (1.700 megawatts)
and Muskrat Falls generating
station (800 megawatts) as part

of the development of the Lower
Churchill River.

3.6.2 Construction-Program
Design Criteria

Reliability Criteria
Energy Reserve

As discussed in section 3.3. the
power system is subject to more or
less lengthy periods of high and
low runoff. Moreover. long-term
energy demand can fluctuate sig-
nificantly because of changes in
the economy. To cope with this
situation, Hvdro-Québec uses
enormous reservoirs with a capac-
ity of 140 terawatthours. including
Churchill Falls. Almost 40% of this
energy is required for seasonal
needs. which means the rest must
be left to manage interannual
variations in runoff or demand.

In previous Development Plans,
on the 1995 horizon an energy
reserve of about 110 terawatthours
was required to cope with
fluctuating runoff over a four- year
period. It consisted of an inter-
annual hydraulic reserve and the
option of using exceptional
methods, such as Tracy thermal
generating station and purchases
from neighboring systems.
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As announced in last vear's Devel-
opment Plan. in 1989 the utility
reviewed the energy-reliability
criteria used to establish the con-
struction program. In light of past
runoff statistics and demand
uncertainties. the need for an
energy reserve has been re-evalu-
ated on the 1995 horizon at 120
terawatthours for a four-vear
period or 150 terawatthours for a
six-vear period.

To ensure its energy reserve,
Hydro-Québec has based its long-
term planning of facilities on a

slight hydraulic surplus in an aver-

age runoff scenario in relation to
projected demand. With appropri-
ate reservoir management this
surplus will be used to counteract
situations of low runoff but in
high-runoff periods this surplus
would be sold on surplus-energy
markets.

In exceptional circumstances,
the utility would also buy back
dual-energy contracts. Other
means, such as reserve thermal
generating stations. additional
reservoirs and extra purchases
from neighboring systems have
heen considered but appear to he
more costly. Technical and eco-
nomic studies will be pursued to
oplimize energy-reserve criteria.

Power Reserre

Hydro-Québec is intensifving its
generating-facilities maintenance
programs to keep downtime to a
minimum and achieve a high level
of service quality.

Despite the broader scope of
these programs. downtime due

to failures and scheduled mainte-
nance still occurs. A review of
projected downtime has increased
power-reserve needs by about
500 megawatts.

Hydro-Québec will also give itself
an additional margin of manoeuvre

of 500 megawatts of power reserve.

This is essential to maintain quality
of service and will give it more
room to face contingencies on the
power system. Hvdro-Québec
plans to attain this additional
margin of manoeuvre by 1994. At
that time, the required power
reserve will be +,500 megawatts,
or a little more than 14% of
demand. This amount covers
uncertainties related to generating-
facility downtime and demand.

Facility-Selection Criteria

To be able to supply electricity in
a way that serves Québec’s best
interests, the utility takes into
account the discounted cost of the
construction program, environ-
mental criteria. the need for
flexibility and a realistic project
schedule. it uses nominal and real
discount rates of 11.5% and 6%,
respectively.




3.6.3 Installations Plan
Projects in Progress

Commissioning of additional
capacity at Manic 5 generating
station will be completed in the
winter of 1989-1990 and at La
Grande 2 in 1991 and 1992. The
direct-current transmission line
from James Bay, the system’s 1ith
line. will be in service in 1990.
Because of additional power and
energy requirements, Hydro-Qué-
bec has brought forward the com-
missioning of Phase Il of the La
Grande complex, and Brisay gener-
ating station will be available and
integrated into the system by 1993.
Laforge 1 and La Grande 1 generat-
ing stations will be commissioned
in 1994. The north section of the
12th transmission line will be in
service in 1993, and the south
section in 1994. Lastly, the Manic 5
turbine runners will be upgraded
from 1991 to 1994 to provide addi-
tional peak capacity.

Average Demand-Growth
Scenario
Future Projects

In the 1990s. project lead times
will limit the amount of energy
that the utility can obtain from
economically viable and environ-
mentally acceptable projects.

For example, the lead time
required to make environmental
studies. consult various interested
parties including native communi-
ties, develop appropriate mitiga-
tive measures and obtain govern-
ment authorizations precludes
construction of major projects
until 1998-1999, with the excep-
tion of the La Grande complex
projects already in progress.

Commissioning of Laforge 2 and
Eastmain 1 generating stations in
1995 and 1996 will complete the
development of the La Grande
complex. Commissioning of the
Grande Baleine complex between
1998 and 2000 will involve con-
struction of the I4th transmission
line. Sainte-Marguerite generating
station and the second section of
the 13th transmission line from the
North Shore will also be commis-
sioned in 2000. The first generat-
ing stations of the Nottaway-
Broadback-Rupert complex will be
commissioned beginning in 2001,
with subsequent commissionings
adapted to needs. The 15th trans-
mission line will be necessary for
the commissioning of the first
Nottaway-Broadback-Rupert
generating stations.

Bevond the vear 2000. Hvdro-
Québec must have enough flexibil-
ity to adapt to changing demand.
Multiple-phase construction of the
Nottaway-Broadback-Rupert com-
plex meets this objective perfectly,
because its almost 45 terawatthours
of annual capacity can be commis-
sioned in stages. as required. This
complex represents almost 3% of
the province’'s econe.mically viable
hvdroelectric potential, and stud-
ies have shown that its construc-
tion can be adapted to changing
demand.

The addition in 1992 and 1993 of
more than 800 megawatts at La
Citiére and Bécancour gas-turbine
statiens will meet growth in power
needs. On the 1996 and 199 hori-
zon, additional capacity at Manic 3
and Manic 2 stations will provide
output carried on the first section
of the 13th transmission line from
the North Shore to load centres.
Following this horizon. new
base-load stations will meet peak-
capacity needs.

For the construction schedule. it is
essential that government autho-
rizations be obtained within the
specified time periods. A great
many authorizations are required,
as there are many different gener-
ating and transmission projects,
spread out over a large portion of
the province.
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Construction and rehabilitation
of generating and transmission
facilities in the average-demand
scenario will require investmen

1999. Major projects in progress

will cost an estimated $6 billion for
generation and $2 billion for trans-

mission over the same period.

Table 3.15
Commissioning Dates for the Construction Program - Average Scenano
i
Availsble Power 1
(in megawatts) Plan i Plan !
1990-1992 1989-1991 |
i ! -
Projects in progress ? : l
+La Grande 2A 1.900 i 19911992  1991-1992
- i1thkne: 450 kV DC . 1990 : 1990 !
= Radisson-Nicolet-des Cantons | 1990 : 1990 !
» Nicolet converter station t 1992 i - ;
« Manic 5 turbine runners 230 i 1991-1994 ! 1994-1997 :
! { .
LA GRANDE - PHASE Ii | i i
«LaGrande 1 1.310 i 1994-1995 | 1994-1995 |
=Laforge 1 820 i 1994 ) 1995 i
+Bnsay 380 i 1993 ; 1995 :
* 12th ine: 735kV AC i . 19931994 1994 !
Additional capacity La Citiére 500 | 19921993 |
Future projects |
NORTHWEST I ! !
« Laforge 2 27 ! 1985 | 1996 ;
« Eastmain 1 470 ! 1996 i 2004 !
NORTH SHORE | ,
» Additional capacity at Manic 3, 2and 1 1.120 i 1996972001 !  1997-2003
» Sainte-Marguerite 800 ; 2000 f 1998 i
« 13th line: 735kV AC | 19962000 &  1997-1998 !
i . i
GRANDE BALEINE COMPLEX | 1
» Grande Baleine 1. 2and 3 3,060 19982000 | 19982000 |
« Integration at 315kV 1998-2000 ! - !
« 14thline: 735kV AC | 1998 ,. 1998 ,
ASHUAPMUSHUAN COMPLEX 730 i . | 2000-2001 f
NBR COMPLEX L 2008 |
*NBR1 2,500 20012003 | ',
*NBR2 2,400 2002-2007 | |
*NBR 3 1.500 2006-.... | |
-NBR 4 2,000 i - ; ;
« 15th line: 735 kV AC ! 2001 ; 2004 |
‘ |
Other instaliations | !
- Peaking plant 550 1992-1993-96 | 1992-93 i
» Lévis-des Cantons line: 735 kV AC 1995 { 1995 !
° Commissioning after 2006.
Investment of $45 billion, for the period 1990-



Supply-Demand Balance

Table 3.16 shows the balance in
electricity supply and demand rak-
ing the projected commissionings
of new generating facilities into
account. It indicates the best plan-
ning of supply to reliably satisfy
Québec’s firm-energy needs

and Hvdro-Québec’s contractual
commitments. Total supply
includes hvdroelectric and thermal
generation and electricity deliv-

eries. primarily from Churchill Falls.

Table 3.16
Electrical Energy Balance Sheet®
(in terawatthours)
1988 1989 | 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Supply
Hydroelectric
generation
« runoff® * 139.0 133.3 | 1644 1656 1650 1570 1738 1802 1827 1845 1863 1950
e variation
(drawdown +,
accumulation -) 162 111}-228 -71 -42 -01 -53 -83 -23 09 1.7 04
« spillage -15 -t19 - - - - - - - - - -
Total 153.7 1425|1416 1585 1618 1669 1685 1719 1804 1854 1880 1954
« Nuclear (Gentilly 2) 56 52 49 37 50 48 47 47 4.7 4.7 47 47
« Tracy (oil-fired) and
gas turbines 0.2 1.5 26 - - - - - - - - -
«isolated systems 02 02 0.2 0.2 0.3 0.3 03 03 03 0.3 03 0.3
Total 6.0 69 77 39 53 5.1 50 50 5.0 5.0 50 50
Electricity received
(agreements and purchases) 40 7.6 7.4 4.0 49 58 6.2 6.2 6.2 55 55 55
Totasl supply = Needs to
be met 163.7 1570 | 156.7 166.4 1720 1778 179.7 1831 1916 1959 1985 2059

The figures in this table have been rounded off. As a result, when added, they may differ from the total shown.
Real figures for 1988 and 1989 and averages for the other years. They include Churchill Falis.




Flexibility of Adaptation to

Table 3.17 shows the commission- In the medium term, in addition

Various Demand Scenarios ing dates for the three demand to these hydroelectric projects,
scenarios. Hydro-Québec might have to build
To meet demand. Hyvdro-Quéhec additional thermal generating
must react to a changing environ- High-Demand Scenario plants to ensure reliable supply,
ment. adapting te growth that is should some projects be delaved.
either higher or lower than In a2 high-demand scenario. all
forecast. The challenge ahead is projects would be brought forward
to have the flexihility required to their earliest commissioning
1o adapt to long lead times while dates. additional output would be
ensuring ik sustainable develop- purchased from independent pro-
ment of hvdroelectric resources. ducers and energy conservation
would be stepped up. This scenario
The utility bases the construction calls for construction of all eco-
schedule of its new installations on nomically viable projects within
the average-demand scenario. 25 vears. Construction of the
However, given the time required Grande Baleine complex would bhe
for studies. consultation and brought forward to 1998-1999.
construction, it ts easier to adjust Sainte-Marguerite generating
the construction program down- station would be commissioned in
ward rather than upward. so the 1999. the generating stations in the
utility plans its studies and applica- Ashuapmushuan ce.mplex in 1999,
tions for government authorization and the station on the Haut-Saint-
using the strong-demand scenario. Maurice in 1998. Commissioning of
Anvy decision to begin construction the Nottaway-Broadback-Rupert
is only made after authorizations complex would begin as planned in
have been obtained. based on the 2000, following a2 compressed
most recent demand forecasts. nine-year timetable.
Figure 3.10
Energy Needs and Construction Program - High-Demand Scenario
In terawatthours Globai needs || Filing
............. Needs not Jown
260 - including new [ ora
export contracts . Committed project
240 — NBR Nottaway-Broadback-Rupert
Sainte-Marguente \f
2 Ashuapmushuan
220 '1 - Sainte-Marguerite
Grande Baleine e o
> :7 2L SRAITEEE Grande Baleine
Eastmain 1 and Laforge 2
200 — D\ " PTTY PP Haut-Saint-Maurice
W TIT SR hhidd Eastmain 1 and Latorge 2
-------- La Grande-Phase 1|
180 —
-------- Existing supply and purchases®
* Existing supply includes average output from
160 — axisting installations, purchases from Churchill
Falls, independent producers and neighboring
syslems, as well as raserve shanng with
these syslems
140
1990 1992 1994 1996 1998 2000 2002 2004 2006




Lou-Demand Scenario to the sites would be incurred, and
the utility could postpone major

in the low-demand scenario. only construction for 2 number of years.

the costs of performing these stu-
dies and constructing access roads

Table 3.17
Construction Program According to Vanous Québec Demand Scenarios
Demand Scenario

Average High Low
Projects in progress
eLaGrande 2A 1991-1992 1991-1992 1991-1992
=. 11th fine: 450 kv DC 1990 1990 1990
» Radisson-Nicolet-des Cantons 1990 1990 1990
« Nicolet converter station 1992 1992 1992
« Manic 5 turbine runners 1991-1994 1991-1994 1991-1994
LA GRANDE - PHASE !l
«lLaGrande 1 1994-1995 1994-1995 1994-1995
«Laforge 1 1994 1994 1994
= Brisay 1993 1993 1993
«12th line: 735 kV AC 1993-1994 1993-1994 1993-1994
Additional capacity at La Citiére 1992-1993 1992-1993 1992-1993
Future projects
NORTHWEST
« Laforge 2 1995 1995 2000
«Eastmain 1 1996 1996 -
NORTH SHORE
« Additional capacity at Marnic 3, 2and 1 1996-97-2001 1995-1996 2000-2001
« Sainte-Marguerite 2000 1999 -
*13th line: 735 kV AC 1996-2000 1995-1999 2000
GRANDE BALEINE COMPLEX
»Grande Baleine 1,2and 3 1998-2000 1998-1999 2005-...
= Integration at 315 kV 1998-2000 1998-1999 2005-...
* 14thline: 735 kV AC 1998 1998 2005-...
HALT-SAINT-MAURICE ‘ 1998 -
ASHUAPMUSHUAN COMPLEX * 2000 -
NBR COMPLEX
*NBR 1 2001-2003 2000-2002 -
«NBR 2 2001-2007 2002-2004 -
*NBR3 2006-... 2004- ... -
*NBR 4 ’ 2004-... -
« 15th line: 735 kV AC 2001 2000 -
Other instaliations
« Peaking piant 1992-93-96 1992-93-96-97 2000-...
* Lévis-des Cantons line: 735 kV AC 1995 1995 1995
’ Commissioning after 2006.




3.6.4 Prugram of Mudies

Hvdro-Québec will continue
studies on Laforge 2. Eastmain 1.
Grande Baleine. Sainte-Marguerite,
Ashuapmushuan. Haut-Saint-
Maurice and Nottaway-Broadback-
Rupert to be able to meet 2 high-
demand scenario.

Decisions regarding construction
of Laforge 2. Sainte-Marguerite
and the Grande Baleine complex
should be taken this vear. Studies
on the Ashuapmushuan and Haut-
Saint-Maurice projects will give the
utility the flexibility required to
meet a strong increase in demand.

Through its 1990 program of stud-
ies. Hvdro-Québec will maximize
its information on projects repre-
senting economically viable
hydroelectric potential. Still. in
the long term other sources may
replace hydroelectricity. so the
utility will update information on
the costs of nuclear energy and
studv a combined-cycle gas-turbine
generating station.

A preliminary study will also be
made to evaluate the residual
potential of the Péribonka River.

With respect to peaking facilities,
early in the 1990s Hydro-Quéhec
will begin installing additional gas
turbines at La Citiére and Bécan-
cour. Studies of additional capacity
at Manic 3 and Maaic 2 will also
continue in 1990,

Decision Timetable and
Applications for Government
Authorizations

Hydroelectric Facilities

The schedule for realization of
the hydroelectric deveic ments
required according to the
average-demand scenario is
shown in Figure 3.11.

The schedule retained for the
Grande Baleine complex offers little
margin of manoeuvre because

of the lead time required to make a
rigorous impact-assessment study
and obtain government authoriza-
tions.

Discussions are now under way
between the federal and Québec
governments regarding harmoniza-
tion of the various study, review
and approval procedures applicable
to Grande Baleine, particularlv the

procedure specified in the James Bay

and Northern Québec Agrcement.
Moreover, Hydro-Québec has begun
negotiations with Native Peoples to
find joint solutions to the environ-
mental. social and economic issues
refated to the project.

In fact, the draft-design study of
the Grande Baleine complex
includes two impact-assessment
studies. The first concerns access
infrastructure and the second, the
hydroelectric complex itself.

In the case of access infrastructure.
Hydro-Québec expects to obtain a
revised directive from the Environ-
ment Minister in the spring of

1990 and to submit its draft-design
report. including the impact-
assessment study. in the summer
of 1990. This will enable the utility
to obtain government authoriza-
tions in the fall of 1990 and finish
construction of the LG2-GB1 road
section at the end of 1992.

With respect to the hvdroelectric
complex, the revised directive
from the Environment Minister
should also be issued in the spring
of 1990. The draft-design report
and impact-assessment study will
be submitted to the government in
the fall of 1990 so that authoriza-
tion can be obtained in early 1992.
Commissioning of the complex will
take place from 1998 to 2000.

The schedules for Laforge 2 and
Eastmain ! stations are also tight.




Hvdro-Québec will applv for. and
hopes to obtain, a sectorial autho-
rization for access infrastructure
for the Sainte-Marguerite project in
1990. Authorizations for the
hydroelectric project itself should
be obtained in the fall of 1991.

Figure 3.11

The Ashuapmushuan and Haut-
Saint-Maurice projects are not
required in an average scenario but
the utility will pursue studies to
ensure the flexibility required to
meet a larger increase in demand.

Decision Timetable for Base-Load Generating Stations — Average Scenario
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Peak-Load Thermal Facilities

The schedule for peak-load
gas-turbine projects is also tight,
both at La Citiére 2nd Bécancour,
so the procurement process for
the turbine-generator units will
take place at the same time as the
utility applies for government
authorizations.

The contract for the manufacture
of the turbine-generator units will
have to be awarded in the summer
of 1990, although the government
authorizations will not be obtained
until early in 1991.

If these deadlines are not respected.
the gas-turbine stations will not be
available for the 1992-1993 winter
peak. and power reliability will be
significantly affected.

Figure 3.13
Decision Timetable for Peaking Plant - Average Scenario
La Citiere
Bécancour
o [ A
Manic 2A - A, -
T T 1 1 T T T T T T T ]
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D Draft design D Decision D Commissioning 4\ Manufactuning
of equipment
Government D Construction
authorizations




3.6.5 Project-Approval Procedure
Current Québec Procedures

Hvdro-Québec’s projects must be
examined and approved by the
Québec government prior to real-
ization. Like other projects, they
are governed by the Environment
Quality Act, the Acl respecting
land use planning and develop-
ment, and the Act lo preserve agri-
cultural land. The utility must also
obtain prior authorizations under
its own Hydro-Québec Act.

The Environment Quality Act
applies to Québec as a whole. It
sets out two separate regimes,
however, for the evaluation and
review of the environmental
impacts of projects, depending on
whether or not these projects are
in the territory covered by the
James Bay and Northern Québec
Agreement. Tables 3.18 and 3.19
show the authorizations required
at the various stages of study

and construction, under the

two regimes.

Harmonizztion of Procedures

Hydro-Québec’s projects must
comply with manv laws and regu-
lations, each with its own autho-
rization procedures. These proce-
dures are lengthy and complex,
and are carried out simultzneously.
They involve a number of govern-
ment bodies. which are not obliged
to coordinate their activities and
whose schedules vary according

to their workloads. Only the

time periods allowed the Bureau

d audiences publiques sur
l'environnement (Environmental
Public Hearings Board - BAPE)

for public information and consul-
tation and for public hearings

are set out in the Environment

Quality Act.

Thus far Hydro-Québec has
planned its commissioning dates
according to schedules agreed with
the Québec government. Failure to
respect these schedules would
delay commissionings and could
affect Hydro-Québec's ability to
meet long-term electricity demand.

The obtaining of timely govern-
ment authorizations so as to
respect the commissioning dates in
the Installations Plan is a very real
constraint. It is therefore neces-
sary to harmonize the various pro-
cedures for obtaining government
authorizations.

The Québec government, as stated
in its 1988 energy policy. is now
studying ways of improving the
review and authorization proce-
dures for Hvdro-Québec’s projects.
both on treaty and non-treaty
land. The purpose is to ensure
better integration of economic,
technical and environmental con-
siderations, on the basis of rigor-
ous impact-assessment studies,
and to determine how long each
stage of the procedures under the
two regimes should last.

On the basis of applicable federal
laws and recent environmental
decisions by the Federal Court of
Canada, the federal government
has informed the Québec govern-
ment and Hydro-Québec that it
intends to apply the federal envi-
ronmental evaluation ind review
procedure to the Grande Baleine
project. The terms of application
of this procedure will be contained
in an agreement to be reached
between the federal government,
the provincial government and the
Native Peoples concerned.



Table 3.18
Québec Authorization Procedure (Excluding Territory Covered by the JBNQA*)
AUTHORIZATIONS
PROJECT Ministére de Ministére de Commission de la protection Regional County
PHASE I'Energie et des I'Environnement du territoire agricole du Municipalities
Ressources Québec (RCMs)
{CPTAQ)
Beginningof | Decree authonzing Minister’s directive
draftdesign draft design regarding
' impact-assessment study
i
Endof ' Public information CPTAG
draftdesign and consultation Publc heanng
; (45 days) (if required)
| .
i BAPE public heaning
i {4 months. if required) .
: .
. Decree authonzing Decree authorizing CPTAQ
) expropnation and 1ssuance of an decision Comgpliance notice
! construction authonzation from RCMs
! certihicate con.erned
? : CR
| Authorization certificate
} 1ssued by the Notice from the
; Environment Commussion municipale
X Minister du Quebec
: OR
]
! Procedure to amend
: the development
! plans of the
‘ RCMs concerned
l Realization Authorization CPTAQ
i cermficates 1ssued by the public hearing
f Environment Min:ster (it required)
for certain project .
components CPTAQ decision
{(quarnes, camps. etc.) approving siting ;
of structures
° James Bay and Northern Québec Agreement




Table 3.19
Québec Authonzation Procedure (Territory Covered by the JBNQA® )
AUTHORIZATIONS
PROJECT Ménistére de I'Enargie Ministére de I'Environnement
PHASE ¢t des Ressources (Administrator of the JBNQA)
South of the North of the
55th parallel 55th parailel
ing of Recommendations by the Recommendations by the
draft design Review Committee of the KATIVIK Environmental Quality
Environment Minister on the Commission to the Environment
nature and scope of the Minister on the content and scope
impact-assessment study of the impact-assessment study
Decree authorizing Minister’s directive regarding Minister’s directive regarding
draft design the impact-assessment study the impact-asse ssment study
End of Analysis of the impact- Analysis of the impact-assessment study
draft design assessment study by the by the KATIVIK Environmental Guality
Review Committee, with oral Commission, with written representations
or wiitten representations by from interested municipalities. groups or
the Cree Regiona! Authority, individuals.
bands, village corporations .
or individuals
i
Recommendations by the Review Decision by the KATIVIK Environmental
Committee to the Environment vuality Commission regarding project
Minister regarding project authorization by the Environment Minister
authonzation and realization and reahization
Decree authorizing Certificate of authorization issued Certificate of authorization issued
construction and acquisition by the Environment Minister by the Environment Minister
of immovable property in the
public domain and necessary
property rights
Realization Centificates of authorization issued Certificates of authorization issued
by the Environment Minister for by the Environment Minister for
certain project components certain project components
(quarries, camps, etc.) (quarries, camps, etc.)
‘ James Bay and Northern Québec Agreement.
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ENVIRONMENTAL

PROTECTION

AND

ENHANCEMENT

Over the past 20 vears the Envi-
ronment function has expanded at
Hydro-Québec, and environmental
concern has been integrated into
the utility's various activities.
There are now a considerable
number of Hydro-Québec man-
age recialists, engineers, tech-
nic.  and trades employees in all
fields who have the specific man-
date of ensuring environmental
protection and enhancement.

Environmental Orientations

Hydro-Québec is concerned about
respecting Québec’s changing envi-
ronmental values, while at the
same time remaining in the fore-
front of environmental progress in
the province. These are the main
factors which have shaped the util-
ity's environmental decisions in
the past 20 vears and which, in
the vears to come, will ensure
environmental protection and
enhancement, as well as integra-
tion of the sustainable-develop-
ment concept into Hydro-Québec’s
activities and projects.

For 1990-1992, Rydro-Québec has
adopted seven main environmental
orientations. described in the sec-
tions that follow. The complemen-
tary document Hydro-Québec and
the Environment provides further
deiails on the utility’s environ-
mental activities.

Hydro-Québec’s environmental team
in 1990 comprises 143 permanent
and temporary employees at the
vice-présidence Environnement
(Environment Branch), 10 employ-
ees at Sociélé d ‘énergie de la Baie
James (SEBJ) and 57 employees in
the various regions. The services
of outside specialists and university
researchers are also retained, for

a total of about 370 person-vears.




4.1 Operation of
Existing Installations

Objectives Sirategies

Manage contaminants Plan of Action Concerning PCB8s
Site-specific maintenance of rights-of-way
Plan of action for contaminants

Studies of pentachiorophenol and chlorofiuorocarbons

Improve existing facilities and properties from the Preparation and impiementation of a second three-year
environmental standpoint program (1990-1992)

Plan of action for noise created by existing facilities

Ensure environmental integration of the distribution system Studies of the system’s effects on various environments
Environmental-evaluation pilot projects in each administrative
region

Corporate guidelines

Train and sensitize empioyees Training sessions

Awareness activities

4.1.1 Management of Contami- Plan of Action Concerning PCBs
nants and Hazardous Waste
Hydro-Québec adopted its Plan of

The operation and maintenance Action Concerning PCBs in 1985.
of Hydro-Québec’s facilities entails The plan’s objective is to remove
the use of various products and all PCBs from the generating,
thus creates waste, some of transmission and distribution sys-
which may be hazardous to the tem and eliminate them, by 1995.
environment. Table 4.1 summarizes the results

obtained at the end of 1989.
Most of the objectives retained for
1990-1992 are not new. They are a
continuation of the measures that
Pydro-Québec has taken since laie
in the 1970s, when governments
decided to ban polychlorinated
biphenyls (PCBs).




Table 4.1

Resuits of the Plan of Action Concerning PCBs since 1985

80% of transformers and 75% of capacitors have been removed from the system.

16% of contaminated oil has been decontaminated (2.4 million litres of a total of 15 miliion litres). Decontaminated oil measuring from
210 50 ppm is destroyed. whereas that containing less than 2 ppm is reused.

destroyed.

325 tonnes of PCBs and of PCB-contaminated products were destroyed in Great Britain prior to August 1989, of the 3,500 tonnes to be

40 storage sites comply with new provincial regulations.

An intensive program to decon-
taminate oil in existing equipment
will be carried out in the next
few vears. Hvdro-Québec is also
actively involved in research to
deveiop a destruction technology
that meets Québec’s needs.

While waiting for a means to
destrov the PCBs. Hvdro-Québec
stores them and equipment that
contains PCBs at some +0 storage
sites at its installations. These sites
comply with the new provincial
regulations. The utility plans to
develop a total of 48 sites that
comply with the regulations. This
will enable it to close down gradu-
ally several of the sites already
used for temporary storage.

Right-of-Way Maintenance
and Herbicides

Althougn the utility accounts for
less than 2% of the herbicides
used in Québec, it is adopting
other methods of controlling vege-
tation (biological control, seeding
of herbaceous species, etc.) as it
studies their effects on the envi-
ronment and develops the appro-

priate protective measures. Hydro-
Québec’s approach is to use and
develop site-specific vegetation-
control methods, taking into
account their effectiveness and
their impacts on the environment
and worker health and safety.

Other Contaminants

Hydro-Québec is developing 4 plan
of action for more efficient man-
agement of the other contaminants
it must use, taking into account the
various stages of their life cycles

(pr- hase and selection of products,

storage, use, handling, transporta-
tion and elimination). This pian of
action covers a group of products
used on a day-to-dav hasis, such
as solvents, paints, detergents
and certain petroleum products.

Hydro-Québec has about 1.5 million
poles treated with pentachlorophe-
nol (PCP), which have a service

life of 30 to 35 years. In 1989,

the utility began a study program
to determine the real impacts of
this product and find substitutes,

if necessary.

Chlorofluorocarbons (CFCs) and
halons are used in fire-protection
systems. Given their destructive
effect on the ozone laver. the util-
ity will carry out studies with a
view to adopting practices that
eliminate or limit the use of these
compounds.

Contaminated Sites

Hydro-Québec’s contaminated sites
are managed on 2 case-hy-case
hasis, because the best means of
restoring them must be determined
individually. For example, decon-
tamination work has begun bhoth
on the Magdalen Islands, where
groundwater was polluted by fuel
used at Cap-aux-Meules generating
station, and at the site of the
former gas-fired plant on Verdun
Street in Québec City, where the
soil was contaminated prior to

its acquisition by Hydro-Québec

in 1963.




4.1.2 Enrironmental Improve-
ments in Existing Facilities

Three-Year Mitigative and

Improvement Program

In 1986, Hydro-Québec imple-
mented a program called the Plan
and Review of Environmental
Improvements in Facilities and
Properties. This three-year mitiga-
tive and improvement program

is set out in Principle 3 of Hydro-
Quebec’s Environment Policy. It
ended in 1989, and $127 million
\at December 31, 1989) had been
spent on improving the environ-
mental performance of existing
facilities. The initial evaluation

of the program has confirmed its
effectiveness, and a new three-
vear program will be designed and
implemented from 1990 to 1992.

Reservoir Management

Hydro-Québec takes action cn a
case-by-case basis to solve problems
relating to reservoir management.
An inventory of complaints was
recently compiled in order to
define the expectations of commu-
nities neighboring the reservoirs
and to plan an appropriate study

program.

.

Noise

Hydro-Québec is currently devel-
oping a long-term plan of action to
implement remedial measures at
existing facilities in order to lower
noise levels in locations where
they are considered excessive or
to lower or maintain noise levels
at rehabilitated facilities.

The utility’'s objective is to meet
provincial and municipal noise
standards. even when they do not
apply to existing facilities. provided
they are econemiczity feasible.

4.1.3 Integration of the
Distribution System snto Various
Environments

In recent years, Hydro-Québec has
completed 2 large number of stud-
ies on the distribution system's
effects on various environments,
such as urban areas, resort areas,
heritage areas and scenic routes.
These studies have led to imple-
mentation of effective measures
that integrate the components

of the distribution system into

the landscape.

While continuing with this study
program, Hydro-Québec is incor-
porating an environmental
approach into the building of its
distribution systems. In the short
term, each of the utility's adminis-
trative regions will carry out a
pilo: environmental-evaluation
project on integrating the distribu-
tion system into its surroundings.
The results will be used to estab-
lish corporate guidelines.

4.1.4 Training and Sensitiring
Operations Employees

Training emplovees and sensitizing
them to the environmental aspect
of their activities will be 2 manage-
ment challenge in the next three
years. This is one of the utility's
preferred methods of ensuring
that Hydro-Québec 's Environment
Policy is applied and that all

employees take the environment

into account at their places of work.

The utility will continue its training
sessions and awareness activities,
investing nearly $1.3 million in
this area from 1990 to 1992.




4.2 Plinning and Construc-
tion of New Installations

Objectives

Strategies

0 account

Plan and construct instaflations while taking the environment

Installations Plan

| measures

Study on the cumutative environmental effects of the

Determination of the environmental issues relating to projects
Impact-assessment studies and development of mitigative

Environmental monitoring and follow-up
Scientific and technological research on the environmen'

spiroffs of projects

Broaden construction strategies to enhance the positive

development

Strategies adapted 10 each project to work in concert with the
communities affected to promote their social and economic

4.2.1 Study and Implementation
Process

From the planning to the operation
of a new installation, the study
and implementation process for
Hvdro-Québec’s projects consists
of several stages. Table 4.2 shows
the integration of environmental
considerations into each stage.

Study of Cumulative Environ-
mental Effects

The study of cumulative environ-
mental effects is integrated into the
strategic planning of installations.
The initial results were used to
prepare Hydro-Québec's Installa-
tions Plan.

Impact-Assessment Studies

Ever since Hydro-Québec began
carrying out impact-assessment
studies more than 15 vears ago,
they have been included as part of
the utility's draft-design studies.

Since 1987, draft-design studies
have been carried out in two
separate phases, each comprising
important information and consul-
tation activities. This approach
enables the utility to work more
closely with the populations
affected, determine the value they
place on the resources in their
environment, or‘ent studies and
decisions accordingly and optimize
the mitigative measures required.

Impact-assessment studies cannot
be dissociated from the planning,
design and implementation of a
project. as the technical, economic
and environmental aspects of these
stages are all interdependent.

To carry out these studies. Hydro-
Québec has set up a large team of
environmental managers and spe-
cialists. It also retains the services
of a large number of consuitants,
such as university researchers and
specialists employed by consulting
firms noted for their environmen-
tal expertise. And for certain
projects, Hydro-Québec sets up
scientific committees comprised
of outside experts.




Table 4.2
Study and implementation Process

initial evaluation of the project’s
technical, economic and environmental
feasibility

Establishment of generating-facility

development concepts or
transmission-system supply scenarios

environmental issues relating to
proiccts

Preparation of Installations Plan Study of cumulative environmental Integrate environmental feasibility of the
. . effects Instailations Plan into its technical and
Selecnpn _of gen_ega_lmg anq economic feasibility
transmission facilities required to supply
electricity to Québec and external Orient the ubility's choices regarding
markets as a function of demand installations planning
Orient the environmental content of
preliminary and draft-design studies
Preliminary studies Identification and analysis of Identify environmental advantages and

problems that may affect project
feasibility

Provide environmental input to establish
development concepts or supply
scenarios

Draft-design studies
Phase 1 of draft design (determination
of project feasibility):

- generating facilities:
selection of development option

- transmission facilities:
corridor selection

Phase 2 of draft design:

- generating facilities:
optimization of option retained

- transmission facilities:
route selection

impact-assessment studies
Specific information on the environment

Studies of development concepts or
options

Identification and evaluation of impacts

Information and consultation with
bodies concerned

Detziled assessment of impacts
Development of mitigative measures

Informing and consulting with
populations concerned about the
solution adopted

Perform impact-assessment study
required pursuant to the Environment
Quality Act and the directive of the
Minister of the Environment

Consult with communities concerned

Develop required mitigative measures

Obtain government authorizations

Engineering and Construction

Environmental monitoring

Conltractor training and sensitization

Environmenta! follow-up

Environmental-enhanceraent program

Informing populations concerned

Operations

Environmental follow-up

Integrate mitigative measures and other
environmental conditions into pians and
specifications

Ensure respect for the Environment
Code and other Hydro-Québec
environmental guidelines

Measure real impacts of project

Evaluate the performance of mitigative
measures and optimize them

Take advantage of opportunities created
by the project to enable the
communities affected to participate in
restoration of environmental

balance disrupted by the project, in
order 10 develop the area’s biophyrical
resources and therefore meet |
community needs and objectives




Environmental Foliow-up

The results of environmental
follow-up are used not only for
project optimization but also to
improve impact-assessment meth-
ods and mitigative measures for
future projects. Thus, in certain
instances environmental follow-up
takes place over very long periods,
such as the La Grande complex
environmental follow-up network,
which began in 1978.

4.2.2 Environmental Feasibility
of the Installations Plan

Hydro-Québec’s generating and
transmission facilities occupy

1% of Québec (1.5 million square
kilometres). Construction of ali
projects included in the economi-
cally feasible potential of 18,800
megawatts could double the area
occupied. The utility thus has a
clear responsibility to protect and
enhance the environment.

The initial results of the study of
cumulative environmental effects
show that, given current knowl-
edge, construction of the projects
in the economically viable poten-
tial will not have major effects on
the climate, underground water
tables, wildlife resources and habi-
tats, or estuarine environments.
This first conclusion takes into
account the fact that each project
will receive a rigorous impact-
assessment study and appropriate
mitigat’ve measures. Certain gen-
eral studies of these issues must
also be continued in order to
provide basic information and spe-
cialized methods to be used in each

project’s impact-assessment studies.

Nevertheless, interactions between
resources and their users mean
that these projects are likely to
have cumulative effects in three
areas of the human environment:
organization and structure of the
area; regional economies; and
local lifestyles. These effects will
be significant. Mitigating and man-
aging them will require increased
collaboration with communities
affected, beyond that already
included in the impact-assessment
and draft-design studies.

Moreover, Hydro-Québec is not
the only land user or developer.
Environmental protection and
enhancement are concerns that
must be shared by other users,
resource developers and Iand-use
planners and developers.

The utility has therefore decided to
broaden its project-implementation
strategy to place greater emphasis
on social and economic consider-
ations in the environments
concerned, in keeping with 2
multifunctional approach that

will enhance the positive spinoffs
of its projects.
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The Native Peoples

The development of La Grande,
which began in 1972, took place
within the framework of the James
Bay and Northern Québec Agree-
ment. This major hydroelectric
project, completed with the con-
tinuous help of local representa-
tives, had many positive effects.

The Crec population of the area
rose from 7,000 in 1976 to 10,300
in 1988. Moreover, it has been able
to form, within its community, an
increasingly qualified pool of man-
power. In fact, during the con-
struction of Phase I of the La
Grande complex, the Cree popula-
tion supplied 200,000 person-
days of work. When construction
was at its height, 522 Cree were
working on the site.

The James Bay Agreement provides
for an income-security program
designed to preserve the tradi-
tional Cree economy based on
hunting, fishing and trapping.
Under this program, Québec paid
out nearly $12 million in guaranteed
income during the 1987-1988 fiscal
year alone, or nearly $10,000 per
family.

For the development of La Grande,
1,530 kilometres of roads and
many dams and dikes were built.
These also serve the population of
the region, providing easier access
to remote trapping areas. Further-
more, construction of the road
between Matagami, La Grande 2
and Chisasibi has allowed a wider
distribution of goods, which has
helped lower their cost. And since
the signing of the Agreement in
1975, most villages have heen elec-
trified and are supplied by Hydro-
Québec.

The development of this region has
also led to the formation of Cree
businesses. During the 1988-1989
fiscal vear. these businesses signed
contracts with Hydro-Québec and
SEBJ totalling some $30 million.

Moreover, to facilitate the integra-
tion of new Cree personnel into its
operating activities, the utility has
launched a training program which
will continue over the next few
years. By 1996, Hydro-Québec will
have hired some 150 Cree as per-
manent employees.

However, the utility’s projects in
the areas where the native peoples
live have significant impacts on
their way of life and on the eco-
nomic and social structures of
their communities. Initially, these
impacts are due to the presence

of large numbers of construction
workers who change the interac-
tions between the native and white
communities. The access roads
that Hydro-Québec requires to con-
struct the projects also promote
greater accessibility to the region
during and after construction.

While the Nottaway-Broadback-
Rupert and Grande Baleine projects
will have an impact on the Cree
and Inuit residents of James Bay
and Hudson Bay, the Sainte-
Marguerite and Ashuapmushuan
projects will also affect the fishing,
hunting and trapping activities of
the Montagnais. Furthermore, the
Haut-Saint-Maurice development
will flood 10% of the Atikamek
reserve, Weymontachie.

All necessary measures will be
taken to ensure that native peoples
are involved in the project’s devel-
opment and that they benefit from
its direct and indirect economic
spinoffs, both during and after
construction. Collaboration with
native peoples will aim to create
economic and social development
in their communities according to
their needs, so that they can also
pursue their traditional activities.




4.2.3 Environmental Issues
Related 1o Major Projects

The study of cumulative environ-
mental effects and preliminary and
draft-design studies demonstrate
the environmental problems asso-
ciated with the Installations Plan.
The various environmental issues
pertaining to projects in the
Installations Plan are outlined

in Table 4.3.

It should be noted that, in phase |
of the development of the La
Grande Riviére , Bydro-Québec
and SEBJ have allocated some $250
million to environmental studies
and measures, which is nearly 2%
of the total construction cost. Mit-
igative measures comprise, among
others, seeding of river banks,
construction of a fish ladder,
planting of nine million trees and
shrubs, and cutting and clearing
of forest debris.

Mercury

The problem of mercury is one of
the most important environmental
issues, as it arises in the develop-
ment of all reservoir-type hydro-
electric generating stations.
Geological in origin, mercury is
released into the environment by
complex biogeochemical processes
that occur when reservoirs are
impounded.

The La Grande complex is an
example that has made it possible
to better understand this phe-
nomenon. A follow-up of mercury
concentrations in the flesh of fish
in the La Grande reservoirs began
in 1978. The results show that
concentrations increase rapidly
after impounding, but leve! off

after six or seven vears. The phe-
nomenon is therefore temporary,
and extrapolations based on fol-
low-up results show that the con-
centrations return to normal 10
or 15 years after levelling off. It
should also be noted that preda-
tory fish, which native peoples are
partial to, accumulate greater con-
centrations of mercury because of
their position in the food chain.

The issue of mercury at the La
Grande complex was the subject

of a trilateral agreement, called the
C.Q. — 1.-Q. Mercury Agreement
(1986), signed by the Québec
government, the Cree Regional
Authority and Hydro-Québec. The
cost of the agreement is $18 million,
of which $12.4 million is provided
by Hydro-Québec, and its term is
10 vears (1986-1995). By 1986,
medical follow-up and information
campaigns undertaken by the Cree
Board of Health and Social Services
had brought the level of mercury
in the Chisasibi Cree down to lev-
els comparable to those recorded
before the reservoirs were created.

Experience acquired at the La
Grande complex has made it
possible to develop solutions for
the Grande Baleine project. A com-
prehensive approach will be taken
in coll"horation with native com-
munities, as was done under the
above-mentioned Agreement. Thus
a food supply based on resources
other than predatory fish could be
envisaged.




Figure 4.1
La Grande 2 Reservoir

Average Mercury Concentration in the Flesh of Lake Whitefish and Northern Pike
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4.2.4 Environmental Research

Environmental research is important
in the development of the knowl-
edge required to pursue the study
of cumulative environmental
effects, preliminary studies and
impact-assessment studies. Much
of the research also attempts to
solve operating p:oblems, and
research results are integrated
into the planning and design of
installations.

Environmental research seeks
practical and effective ways to
mitigate the negative impacts of
projects, enhance Québec's re-
sources and improve the environ-
mental performance of facilities.

It consists of three main programs:

1984 1986 1988

» wildlife resources and habitats;

* land-use development and
regional development;

* environmental health.

Each program consists of three
types of activity:

* acquisition of knowledge:
* development of analytical
tools and protection and

enhancement technologies;

* environmental follow-up,

B Lake whitefish
L] Northern pike




4.3 Hydro-Québec's level that the public demands. It
Environmental Performance will, as of 1990. be gradually intro-
ducing specific programs to evalu-

Québecers have made environmen- ate and audit its performance level.

tal protection their foremost concern.
In fact, the utility’s environmental
performance is as important to its
customers as is its quality of ser-
vice. Hydro-Québec will therefore
ensure that its environmental per-
formance attains or maintains the

o

In addition, Hydro-Québec has
concluded that public awareness
of its environmental activities and
obligations is quite limited. It is
thus in the utility’s interest to
publicize the results of its environ-
mental studies and activities as
well as its environmental orienta-
tions, as much as possible.

Objective Strategies

Evaluate Hydro-Québec’s environmental performance Evaluate performance using appropriate indicators
Evaluate total environmental spending requirements

Develop environmental-audit mechanisms




Table4.3

Environmental Issues Related to the Installations Plan

Project )
(stage of realization)

Environmental issues

Solutions Put Forward or Aiready implemented®

Grande Baleine
(phase 2 of draft
design)

Native peoples’ way of life

Mercury

Natural environment:

- sea mammails (changes in the freshwater
supply in the Strait of Manitounouk)

- freshwater seals (changes in the flow of
certain nvers feeding Lac aux Loups Marins)

- migratory birds (reduced habitats)

Encourage native communities’ social and
economic deveiopment, according to needs, that
wouid allow them to continue traditional aclivities

Work together with native peoples: find temporary
solutions for an alternative food supply

Environmental and impact-assessment studies
in progress

Studies of freshwater seals to determine whether
they are in fact an endemic species

Sainte-Marguerite
(phase 2 of draft
design)

Tr: Hitional Montagnais activities (fishing,
he  ag and trapping)

Recreational and tourist activities

Salmon in the Moisie River (effect of diverting
the Carheil and aux Pékans rivers into the
Moisie River)

Merchantabie timber

Direct and indirect socio-economic spinoffs

Multifunctionat approach to the project in
collaboration with native peoples and other land
users

Stabilization of flow conditions to preserve and even
improve salmon habitats, and to encourage sport
fishing

Ongoing scientific committee, comprised of
representatives of Hydro-Québec, the Atlantic
Salmon Federatiun, Fisheries and Oceans Canada,
the Québec ministére du Loisir, de la Chasse et de la
Péche, environmental consulting firms, and the
Atikamek-Montagnais Band Council

Project schedule altered to allow the recovery of
merchantable timber and processing by local mills

Bring forward construction of the access road,
which would eventually have been buiit by the local
forestry industry

Consultation with population and other users:

- maximize spinoffs so as to contribute to regional
development

- plan the road to provide access to the regions’
other forest resources; develop recreational and
tourist infrastructures; and carry out measures
10 protect and enhance wildlife habitats

Ashuapmushuan
(phase 1 of draft
design)

e i e

Landlocked salmon

Heritage and recreational value of the river
Regional and economic spinoffs

Traditonal Montagnais activities (hunting
and traoping)

Original project (4 stations, 1,150 megawalts)
reduced to 2 stations with a total of 730 megawatts
al peak

Multifunctional approach to harmonize, through
dialogue and the introduction of appropriate
measures, the various uses of the river and the
flooded zones, ang to enhance local and regional
socio-economic spinoffs

Creation, in 1989, of the Cantre dcologique du
Lac Saint~Jean with financial assistance from
Hydro-Québec

All projects receive a rigorous impact study and appropriate mitigative measures.




Environmental issues Solutions Put Forward or Already Impiemented®
(stage of realization)
Nottaway-Broadback- Mercury Construction of the project in several stages, from
Rupert e ) 2001 through 2026, rather than in a single block
{phase 1of draft Wildiife (moose and wildfowl) of 8,40G megawatts. Staggered construction will
design begins in Estuarine habita’s permit better management of land cleanng. and
1990) reduce the pretect’s main impacts on local ways
Native peoples’ ways of life (possible of life.
cumulauve effects with the La Grande and . . "
Grande Baleine complexes) Work together with native peoples (find temporary
solutions for an alternative food supply)
Opening-up of the territory with the access
roads
Gas-turbine Atmospheric pollution by emissions of nitrogen Studies cn La Citiére show that air-quality standards
stations: oxides (NOQ,) and sulphuric oxide (SO;) will be maintained. Studies on Bécancour are still
La Citiére (addition . in progress.
of 500 megawatts) Noise _ ) ) o
and Bécancour Fot f ding land Design and implement appropriate mitigative
(300 megawatts) ulure use of surrounding lan measures to respect provincial and municipal noise
{end of draft-design regulations
studies)
Haut-Saint-Maurice Flooding of zpproximately 10%b of the Impact-assessment study in progress
(Rapides des Atikamek reserve, Weymontachie . . )
Coeurs, dela Consult with other land users in the region
Chaudiére et Flooding of productive forest areas and
Manigance) reco. ery of merchantable timber
(phase 1 of draft Mercury
design)

Reroutir g of a section of track owned by
Canadian National Railways

Transmission lines
{12th and 13th lines
are required in the

Land-use organization and structure in the
inhabited areas at the foot of the Laurentians
and iri the St. Lawrence Valley:

Impact-assessment studies in progress

Location, design and implementation of appropriate

mitigative measures in collaboration with

short term '
(phase 1 of)dratt - recreational areas nortn of Montréal communities affected and with land-use planners
design) (Gatineau, Outaouais and Lower Laurentians) and developers of the various areas crossed,
especially regional county municipalities (RCMs)
- preservation of natural landscapes
- crossing of major rivers (St. Lawrence,
Saguenay and Ottawa) |
~ visual integration of facilities |
* Ali projects receive a rigorous impact study and appropriaie mitigative measures.




EMPLOYEE

MOBILIZATION

In its previous Development Plan,
Hydro-Québec identified emplovee
mobiliza’ion as a strategic concern
for the 1990>. Today. this concern
has become even more pressing.
given the urgent and major chal-
lenges that lie ahead: moderniza-
tion that focuses on power-system
reliability and quality of service:
balancing the development of
installations. changing markets,
and concerns relating to the physi-
cal and social environment; and
maintaining the financial sound-
ness for which Hydro-Québec has
always been known.

To meet the: new challenges of the
1990s, the utility requires optimal
involvement from all its work
force. Employees, management
and unions must together define
those conditions that will enable
the utility to achieve its major
objectives. There is no doubt that
the difficulties, criticism and dis-
putes that have plagued it in recent
vears have affected the climate of
work and employees’ commit-
ment. At this stage of its develop-
ment, it is imperative that Hydro-
Québec rally and mobilize the
strengths of its emplovees.

Three areas take priority. The first
is to continue the mobilization
measures begun last vear to
involve managers and specialists in
a more comorehensive. longer-
term strategic development plan
pertaining to all human resources.
The second concerns relations
with unionized emplovees. with
whom the utility must in the
shorter term negotiate and imple-
ment agreements that will consti-
tute 2 new consensus focusing on
service quality, productivity and
employee aspirations. The third
relates to training replacement per-
sonnel and to moderate growth in
the utility’s staff levels: at the dawn
of this new decade, Hvdro-Québec
must strengthen its internal and
external recruiting efforts, and
ensure that the technical. commer-
cial and management expertise of
all employzes remains at the fore-
front of progress.

Mobiliation. improved labor rela-
tions with unionized emplovees,
and staffing and training are the
three human resources manage-
ment objectives that will enable

the utility to meet the challenges
identified ir this Development Plan.




Objectives

Strategies

Promote employee mobilization throughout the utility

Continue the Acton-cadres program (redefining and enriching
the management role)

Impiement the new Régime de gestion des spécialistes
(specialists’ management plan)

Improve occupational health and safety management
Implement an employee-mobikzation plan for the 1990s

Negotiate and implement ney collective agreements with a view
to improving the working climate

Renew collective agreements with CUPE and the Fratemité des

constables spéciaux d’Hydro-Québec, and sign a first collective
agreement with the Syndicat professionnel des scientifiques de

I'IREQ (SPSI)

Impiement the information, training and foliow-up measures
associated with the new collective agreements, with a view o
improving the working climate

Reinforce staffing and intensify training to support the utility's
objective of enhanced service quality and productivity

Reinforce the staffing function
Increase women's representation
Develop long-term human resources management

Intensify training and professional development

5.1 Mobilization of
Employees Throughout
the Utility

In 1989, measures were introduced
to mobilize various groups of em-
ployvees and enhance productivity
and improve the working climate.
These short- and medium-term
measures primarily affected the
managers and specialists, and also
focused on occupational health
and safety management. In the
longer term. an employee-mobi-
lization plan will be developed and
implemented as of 1990, serving as
a frame of reference for adapting
human resources management to
the challenges of the 1990s.

Continue the Action-cadres
program (redefining and
enriching the management
role)

Managers were affected signifi-
cantly by the changes that 00k
place at Hydro-Québec in the
t980s. Thus Action-cadres. a
three-year program, was launched
late in 1988 to redefine and enrich
the role of, and provide support
for, the utility’s 2,200 managers.

A number of the 20 proposed mea-
sures were introduced in 1989, as
planned. The most noteworthy
are: creation of an ongoing consul-
tation structure to increase man-
agement involvement in collective
hargaining: steps taken to deepen
understanding of the financial
statements ane budget processes;
initial reocganization of the work
of supervisory management to

enzble them to spend more time in
the field with their crews: and
development of a training program
for new managers.

In 19¢0. the focus will be on
improving internal communica-
tions. A number of measures will
also be taken regarding continuing
education, professional career
tracks and management succes-
sion. A collective bonus program
will be introduced during the year
to recognize team performance,
and a review of job-evaluation pro-
cedures for managers will begin.




Implement the new Régime
de gestion des spécialistes
(specialists’ management plan)

This new plan is based on the same
philosophy as the Action-cadres
program and began at the same
time, late in 1988. Specialists have
responsibilities directly comple-
mentary to those of management.
The new program’s purpose is to
redefine their role in relation to
that of management, increase their
mobility within Hydro-Québec and
harmonize their salary scales,
regardless of their field of activity.
Phase | of the program, focusing
on work organization, staffing and
remuneration, began in 1989.

Phase I will continue in 1990, and
phase II, regarding mobility and
professional development, will get
under way. Nevertheless, this pro-
gram will have to take into account
decisions by the Commissioner of
Labor regarding applications to
unionize certain specialists.

Improve Occupational Heaith
and Safety Management

Hydro-Québec is aware of the
impact that occupational accidents
and hazards have on employees’
quality of life and productivity,
and is therefore concerned with
improving the utility’s health

and safety performance. Since
1984, the utility has been progres-
sively implementing the Interna-
tional Safety Rating System (ISRS).

Hydro-Québec had to revise its
plan of action in 1989, however,
when the rating agency raised its
evaluation criteria.

Despite stricter requirements,

the utility’s objectives remain the
same: to obtain a 3-star level by
the end of 1991 and 2 4-star level
in 1993, which will now be much
more difficult to attain because of
the more demanding criteria. Areas
of note for 1990 in the revised plan
of action are: measures that will be
implemented to increase senior
management’s involvement wher
serious accidents occur, and
improving the functioning of joint
(labor-management) committees
on health and safety.

With respect to occupational health,

more than 4,000 employees
received general training in 1989,
and training required under the
Workplace Hazardous Materials
Information System (WHMIS) will
be provided in 1990 especially for
those employees most exposed to
hazardous chemicals.

Health and safety management will
also be improved by changes in
power-system components and
upgraded equipment and working
tools. The Distribution function
alone spent $24 million on these
changes in 1989 and expects to
spend an average of $50 million

a year frota 1990 to 1995.
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in the field of ergonomics. a study
has examined the woirk procedures
of distribution lineworkers. and the
results will determine how improve-
ments in the work environment

and working methods can be grad-
ually intreduced so as to reduce

the incidence of back problems.

Several studies ave also in progress
on the biological effects of electric
and magnetic fields. Hydro-Québec
is in fact involved in 2 wide-rang-
ing epidemiological study of elec-
trical utility emplovees that exam-
ines 150,000 medical files of
workers at Hydro-Québec. Electri-
cité de France and Ontario Hyvdro.
This study began in 1988 and
should be completed by 1992.

Implement a Strategic
Employee-Mobilization Plan for
the 1990s

In 1989, although the focus was on
immediate human resources priori-
ties. 2 longer-term reorientation
also began. including measures
related to training the next genera-
tion and redefining and enriching
managers” and specialists” roles. In
1990, Hydro-Québec will he devel-
oping an integrated pian to mobilize
all employees. a major challenge
for the utility in the 19%)s.




Various studies on the work accountability. in this context, and einvolve managers in choosing

climate and employees’ socio- more than ever before. employees major orientations - together
cultural values have shown dis- will be valued as the resource identify work to complement
crepancies between the values held essential to Hydro-Québec’s fulfili- the preliminary analysis. and
by emplovees and management, ing its mandate. preferred human resources
problems related to motivation at development and management
work, and differences between To meet this mobilization chal- orientations:
management and emplovees in lenge. a preliminary analysis was
the importance they place on done in 1989 of human resources ¢ develop and implement 2 mas-
involvement. at Hydro-Québec. Senior manage- ter plan to achieve the desired
ment must new be consulted to reorientation; this plan will
The plan will thus establish determine the measures to be specify the areas of activity
specific approaches based on the taken and their order of priority. and main programs to be car-
values now held by the utility and On the basis of work done by a ried out, including 2 major
on other values to be integrated multidisciplinary task force created in-house communications
into its corporate culture, such as for this purpose, a strategic numan program. as well as priority
developing a new solidarity, resources plan will be carried out measures to be retained on the
renewed leadership and individual in 1990 throv~h implementation of basis of their importance and
two main measures: immediate feasibility in 1990.
Table 5.1

Distribution of Permanent Employees
(at December 31, 1989)

Administrath Job ¥ Managers Specisl- Engl- Techni- Clerical Trades Cons- TOTAL
ists neers cisns tables

Unit
Region
La Grande Riviére 148 101 32 180 260 47 - 1,192
Laurentides 213 148 30 145 677 822 - 2,035
Maisonneuve 193 147 103 382 266 6854 - 1,745
Manicouagan 108 61 26 154 162 434 - 945
Matapédia 67 60 10 67 194 245 - 643
Mauricie 213 138 112 251 426 7 - 1,923
Montmorency 205 140 42 209 585 702 - 1,883
Richelieu 192 123 34 154 580 687 - 1,750
Saguenay 65 41 11 74 127 203 - 521
Saint-Laurent 203 188 38 64 847 649 - _1.969
Total 1,613 1,147 438 1,680 4,124 5,624 - 14,626
Men 1,551 929 420 1,658 1,990 5,588 - 12,136
Women 62 218 18 22 2,134 38 - 2,490
installations Group 213 344 318 147 380 12 - 1,392
Men 201 271 300 144 131 10 - 1,057
Women 12 73 16 3 229 2 - 33%
Head Office 394 1.302 450 258 727 180 108 3419
Men 356 920 424 253 185 172 101 2,391
Women 38 382 26 5 562 8 7 1,028
Total Hydro-Québec 2,220 2,793 1,204 2,085 5,211 5816 108 19.437
Men 2,108 2,120 1.144 2,055 2,288 5,770 101 15,584
Women 112 673 60 30 2,925 46 7 3.853

—




5.2 Negotiation and
Implemention of New
Collectize Agreements with
a View to Improving the
Working Climate

Given a unionization rate of more
than 75% for operating personnel
(permanent and temporary), labor
relations is an important aspect of
the utility’s management activities.
Thus renewal and implementation
of collective agreements affecting
more than 17,500 people was one
of the main human resources
objectives in 1989. As this objec-
tive has not vet been reached, the
negotiation and implementation of
new agreements, with a view to
internal coherence, remains a cor-
porate objective for 1990-1992.
This will be achieved through
improved labor relations and coop-
eration with unionized emplovees
and their representatives.

It was possible to conclude a num-
ber of agreements in 1989 to the
satisfaction of both parties. Hydro-
Québec renewed its agreements
with temporary construction per-
sonnel, except those working for
Preliminary Studies. A new agree-
ment with the Syndicat profession-
nel des ingénieurs d'Hydro-Québec
(SPIHQ) settled disputes regarding
accreditation and salary scales.
Lastly, the first collective agree-
ment with the Syndicat profession-
nel des scientifiques de I IREQ
(SPSI), accredited in 1989, will
have to be ratified by the scientists
in 1990. Nonetheless, an agree-
ment covering salary revision for
the current year was reached late
in 1989.

An improved climate of work is an
important cencern in the short and
medium term. The lengthy and
difficult fabor dispute that occurred
in 1989 was characterized by man-
agement’s firm determination tc
institute recovery measures. which
encountered some obstacles. The
utility must now take steps to effect
a rapprochement between managers
(especially supervisory managers)
and employees. and between unions
and management.

The strategy for implementing new
agreements and 2 number of
Action-cadres activities do aim to
improve labor relations. But, first
and foremost, measures must be
taken to promote communications
and direct relations between
supervisory management and their
emplovees to re-establish mutual
trust. Emplovees and unions must
be kept informed of and involved
in the search for solutions, super-
visory management must be more
present on the work site, regular
meetings between emplovees

and their superiors must be held,
and so on.

The main issues are contracting-
out, notably maintaining and clari-
fving the balance between work
done internally and externally, as
well as management of temporary
emplovees. rules governing the
right to refuse work for safety
reasons and the creation of shifts -
three matters relating te produc-
tivity. The new agreements should
also set out Hydro-Québec’s
commitments regarding training.
mainly for Technicians and Trades
employees. and ensure that wages
and benefits remain comparable

to those at other large Québec
companies.

The strategies regarding collective
agreements are as follows:

* renew agreements with locals
affiliated with the Canadian
Union of Public Employees
(CUPE) and with the Fraternité
des constables spéciaux
d Hydro-Québec. and sign a
first collective agreement with
the Syndicat professionnel des
scientifiques de I'IREQ (SPS]);

« implement the information,
training and follow-up mea-
sures associated with the new
collective agreements for an
improved working climate.




no

Table 5.2
Employees by Union Accreditation
(at December 31, 1989)

Permanent Temporary
Operations
Syndicat Professionnel des Ingénieurs de I'Hydro-Québec 1,181 36
Syndicat Professionne! des Scientifiques de I'"REQ 172 1
Syndicat des technicien-ne-s d'Hydro-Québec 2,079 265
Syndicat des employé-e-s de bureau d'Hydro-Québec 4,969 1,770
Syndicat des employé-e-s de bureau d’Hydro-Québec
(annexe) 34 134
Syndicat des employés de métiers d’Hydro-Québec 5.693 754
Syndicat des employés de métiers d’Hydro-Québec
- Répartiteurs 118 -
Fraternité des constables spéciaux d'Hydro-Québec 108 206
Subtotal 14,354 3.166
Construction
Governed by agreements with Hydro-Québec - 120
Construciion Decree - 78
Subtotal - 198
Total 14,354 3.364

5.3 Reinforced Staffing
and Intensified Training
To Support the Corporate
Objective of Enbanced
Service Quality and
Productivity

Reinforce Staffing

To serve its customers, Hydro-
Québec has almost 19,500 perma-
nent emplovees and more than
5.000 temporary employees work-
ing in 10 administrative regions, at
head office and in the Installations
Group. The number of employees,
which is already substantial, will
increase between now and 1992 by
3.3 avear for permanent

employees so as to meet the
requirements of the various client
oriented service quality enhance-
ment programs, power-system
reliability and normal growth

in activities.

This influx of new blood, which
in 1989 represented nearly 600
hirings and in 1990-1992 will
represent more than 3,300, is 2
departure from the downsizing
and relative stability of the 1980s,
as seen in table 5.4. The period of
moderate growth now under way
will enable young people to obtain
employment at Hydro-Québec und

will promote more rapid integra-
tion of women. For permanent
emplovees, it will create opportu-
nities for promotion, lateral mobil-
ity and reorientation. For example,
in 1989 more than 500 emplovees
changed from one job group to
another. Moreover, if changes from
one unit or position to another are
included, about 25% of all perma-
nent employees will be rezssigned
each year within the utility.




As recruiting and internal mobility
increase in importance, staffing
must be adarted and strengthened.
In 1989, management expressed
certain misgivings about the length
of the recruiting process. This pro-
cess must become more rapid and
rigorous, while taking into account
equal-opportunity requirements

The following staffing strategy will
be implemented:

= develop and adopt z staffing
policy that covers turnover
{hirings and departures) of
permanent and temporary
employees and internal mobil-
ity (promeotions, lateral

m

s revise the hiring process for
unionized emplovees. includ-
ing the preselection procedure.
medical examinations prior to
hiring. evaluation of applicants
abilities and personality profile.
and training of emplovees
responsible for recruiting
unionized pessonnel.

for target groups. Temporary moves, elc.);

employees must also be selected

with greater care, because they » develop directives applicable

generally take priority over outside to specific groups. in particu-

applicants when permanent posi- lar for external and internal

tions are filled. recruiting of managers, spe-

cialists and non-unionized
employees;

Teble 5.3

Mobility and Turnover of Permanent Employees in 1989°
Job Employees % Hirings Depert- Amivals Depert- | Employees %
Group st Dec 31 19089 ° ures inthe uresfrom | atDec.31

1988 1909 group the group 1989
Managers 2,149 1.2 1" 75 222 87 2,220 1.4
Specialists 2,697 140 106 76 183 117 2,793 14.4
Engineers 1,165 6.0 68 20 28 a7 1,204 6.2
Technicians 2,009 10.4 74 25 67 40 2,085 10.7
Clerical 5,270 27.4 127 84 7 1e 5211 268
Trades 5,848 30.4 207 126 20 133 5.816 299
Constables 114 0.8 1 3 0 4 108 0.6
Totsl 19.252 100.0 594 409 537 537 [ 19.437 100.0
I

’ Excludes subsidiaries.
i Includes net movements to or from subsidiaries.
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Increase Women's
Representation

The strategy to reinforce staffing
will be complemented by a specific
strategy to increase the proportion
of women working for the utility.

Despite the efforts of the past 10
years, women are still under-rep-
resented at Hvdro-Québec. From
1984 to 1989, the proportion of
women increased by only 1.2% .
and now stands at about 20 % of
permanent emplovees. To acceler-
ate this trend. an Equal Opportu-
nity Program that complies with
the regulations of the Québec
Human Rights Commission is being
developed. Moreover. without
neglecting the other target groups,
in 1989 the utility adopted the
10-year objective of increasing ihe
proportion of wemen to 30% of
permanent employees by 1999.
This corporate commitment was

Figure 5.1

announced oificially at a confer-
ence of women managers. special-
ists and engineers in October 1989.

To reach the 30 % level, additional
efforts must be made. Firm mea-
sures regarding the hiring and
promotion of women will be ini-
tiated in 1990 by the various units
in which women are under-repre-
sented. and a follow-up procedure
will be implemented during the
yvear. Al the same time, an analysis
of the employment system (staff-
ing, remuneration, training and
working conditions) wili identify
the systemic obstacles that women
encounter at Hydro-Québec. This
analysis will become the basis for
qualitative enhancement objectives.

Permanent ‘Nomen Employees at Hydro-Québec and 1999 Objective
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Develop Long-Term
Management of Human
Resources

Given that staffing activities will
assume greater importarce in the
vears to come, it is essential that
staff planning be better defined.
The first component of this effort
is studies and analyses of employ-
ment categories (permanent.
temporary and contracting-out)

as a function of Hydro-Québec’s
present and future work load. It is
also necessary to develop perfor-
mance and productivity guidelines
for long-term management.

During the 1990-1992 period, these
studies and tools will be developed
to form the basis for further staff
planning and enhanced management
control. The three aims will be to:

« harmonize the human
resources’ forecasting process
among the utility’s units or
functions:

® i SRV R T TSI
mobility and temporary
employees:

« establish performance guide-
lines in human resources,
primarily as regards staffing,
remuneration and benefits,
with 2 view to measuring
utility-wide productivity.

Intensify Training and
Professional Development

Rapidly filling positions with quali-
fied applicants will contribute
significantly to greawer productiv-
ity, but it is equally important to
maintain a high level of on-the-
job performance. The stability of
Hydro-Québec’s staff. the highly
technical nature of jobs and rapid
technological change have created
the need for intensified continuing
education and professional devel-
opment. These measures, tailored
to the various job categories, are
intended to enhance the quality of
individual work. customer service
and emplovee satisfaction.

For example, in 1989 the groupe
Exploitation régionale (Regional
Operations). which covers the
employees working in the utility’s
10 administrative regions, set aside
over 525 million for personnel
training throughout the utility.
This figure is tangible proof that
the development of emplovees, in
i vy e it U
career tracks, is fundamental to
the utility’s human resources man-
agement philosophy.

n3

Several new programs were
launched in 1988 and 1989. Unicn-
ized clerical emplovees now receive
specific training when thev change
jobs and may advance to more
complex positions by obtaining
preparatcry training offered at the
CEGEP (community college) level.
An information system summariz-
ing engineers’ existing qualifica-
tions was implemented in 1989 and
will facilitate the development of
programs and approaches for this
group. With respect to manzgers
and specialists. the Acfion-cadres
program and the new specialists’
management plan contain concrete
professional-development measures
for 1990 and subsequent vears. As
well. environmental awareness
training for operations emplovees
will continue in 1990-1992.

Basically, however. human
resources” efforts will focus mainly
on technical and marketing train-
ing related to the utility’s frimary
mandate. The technical training
plans for trades and technical

t n.‘hil'\(\ Noowvaian et G AU Y
collective bargaining, are one of
the utility’s priorities. because
they will determine the success of
power-system reliability and ser-
vice-quality efforts. These training
plans will cover generation, trans-
mission, sub-transmission, distri-
bution and telecommunications. as
well as marketing activities that
deal directly with customers.




n4

The utility has. therefore. made
a commitment 10 develop an inte-
grated huinan resources develop-
ment policy in 1990, based on
professional development relating
to current positions and career
tracks within the utility. It will
continue or will implement diver-
sified programs according to job
groups. taking into account the
utility’s needs and employees’
aspirations.

Table 5.4
Employee Statistics

ore Average based on 26 pay periods.

1983 1984 1985 1986 1987 1968 1989 1990 1991 1992 |
i
Permanent Employees®| 18975 18560 18208 18470 18,933 19,252 19,437 20,200 20900 21.400
{at December 31)
Employees at January 1 19959 18975 18560 18,208 18470 18933 19,252 19.437 20,200 20,900
Hirings for the year” * 146 217 595 487 685 712 594 1,188 1.150 975
Depantures for the year
- retirements 871 501 803 114 132 237 292 300 315 330
- other 259 131 144 111 90 156 117 125 135 145
Temporary
Employees‘ ** 1,986 2,186 3,163 2.749 2,989 3521 4,425 5.174 4,805 4,505
Operations 1,610 1,886 2,788 2,328 2,856 3,108 3.885 4,669 4,300 4,000
Construction 262 186 195 242 204 250 328 375 375 37t
Construction Decree 114 114 180 181 129 163 212 130 130 130
Management
Employees - SEBJ
(in person-years) 982 485 200 121 153 200 390 825 875 875
* Excludes subsidiaries.
b Includes not movements to or from subsidiaries.




FIVANCE |

AND RATES

Hydro-Québec’s financial perfor-
mance since 1982 iilustrates its
valnerability to the various risks
and cvclical fluctuations in its
environment. Thus. from 1982 to
1987, Hvdro-Québec focused on
eliminating the imbalance between
supply and demaand resulting from
the recession at the start of the

decade. and on introducing recovery

measures to maintain control over

costs. When combined with vigorous
economic growth and the substantial

rise in the value of the Canadian
dollar. these activities resulted in
improvement in the principal
financial ratios from 1986 to 1988.

In the last two vears. low ruaoff
has been the prime factor affecting
financial results, causing a reduc-
tion in net income of more than
$500 million cumulatively. This is
occurring at a time when Hvdro-
Queébec is beginning to resume
investment to satisfy growing need
for electricitv in Québec and to
improve the quality «f service and
roliahitiey (feh, or cenm hoob F
which will put upward pressure on
the utility’s costs of supply. In this
context, rate increases equal to
inflation, as proposed in last year's
Development Plan, are inadequate
to check a significant worsening in
the utility's principal financial
ratios.

In order to support the substantial
borrowing forec st tor the next
decade. it is fundamental that
Hydro-Québec avoid any additional
deterioration in its financial situa-
tion and restore 2 margin of
manoeuyre that will make it possi-
ble to cope with various risk fac-
tors. To this end. the utility will
continue efforts to improve pro-
ductivity in order to control costs.
It will require rate increases in the
next few vears that will enable it to
achieve by 1992 most of the finan-
cial ratios needed for continued
development. Such rate increases.
which reflect the rates policy that
aims to cover costs of sepply. will
also promote the success of energy
conservation programs.
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Table 6.1
Evolution of Financial Performance

1982 1983 1934 1985 1986 1987 1988 1989
{ ' j
Net eamings ' .
(in millions of dollars) 800 707 301 209 303 508 619 565
Interest coverage L0t 1.04 1.10 112 115 1.25 1.26 112 |
Capitalization : :
(in %) I 260 26.6 253 24.1 240 249 26.2 259 i
! !
Return on equity : |
{in %%) I 150 117 47 32 a4 70 8.0 70 |
I
i
Average cost of debt | i
{in %) : 18 15 17 14 1.1 10.7 105 1.2 i
Self-financing | :
(in %) | 351 403 342 35.7 406 410 340 00
Profit margin } E
(in %) P24 19.3 7.2 a7 64 100 17 102
! )
6.1 Financial Impact In 1989, there was a further reduc- In 1989. the utility had to use
of Runoff tion against forecasts which had exceptional measures to deal with
alreadv been substantially lowered the shortage of water in its reser-
The improvement in the utility's in the 1989-1991 Development Plan. voirs: operation of Tracy thermal
financial hezlth has been slowed generating station as a base-load
by the measures implemented facility, purchases from neighboring
since 1987 to cope with low runoff. systems and buyback of dual-energy
In 1988, sales of surplus energy on contracts from commercial, insti-
hath o nvirt and Qb earb ot tutional and industrial customers.

were less than had been forecast in
the 1985-90 Development Pian.

Table 6.2
Financial impact of Low Runoff in 1988 and 1989
(in miliions of doilars)

1988 1989
Twh $ TWh $
Reduction in surplus sales
{Quebec and external markets)
- Revenue shortfall 9.6 21 26 48°
- Buyback of boiler contracts - 19 - -
Buyback of dual-energy
- Revenue shortfall - - 03 5
- Compensation - - - 76
Purchase of support 0.7 14 35 104
Operation of Tracy as a base-load installation - - 1.2 34
Total 10.3 244 76 267
‘ These reductions are added 10 the 13.2 terawatthours and $306 million already projected for 1989 in tl.e 1989-1991 Development
Plan ‘




During the low runoff cycle which
began in 193+, Hydro-Québec
experienced four particularly dry
vears. This situation forces the
utility to extend the use of excep-
tional measures into 1990, even in
the average runoff scenario. Reser-
voirs must be refilled to ensure a
more acceptable level of energy
reliability for the future, with addi-
tional expenditures and revenue
losses of more than $300 million in
1990. However, the utility will
have to re-evaluate the situation

in 1990, to adjust its strategy to
runoff levels actually experienced
during the first months of the year.

Table 6.3

Financial Impact of Various Runoff Scenarios *

(in millions of coilars)

The corporation’s financial situa-
tion remains largely dependent on
runoff fluctuations, as Table 6.3
illustrates. Thus, if low runoff
persists in the next three years,
with 15% lower inflows than the
annual average, creating an energy
shortfall of 75 terawatthours, the
utility would have to support addi-
tional costs starting in 1990 that
could attain as much as $850 mil-
lion in 1992. On the other hand, in
a scenario of heavy runoff, with a

nz

75-terawatthour surplus, the util-
ity would cease to raake use of the
exceptional measures during 1990.
Once the reservoirs are full,
surplus-energy sales could be
envisaged in 1991, and certzinly
in 1962. Hydro-Québec’s net
income -ould increase by some
$550 million in 1992. 1992 net
income could thus vary by as
much as $1.4 billicn, depending
on runoff levels.

1990 1991 1992

TWh $ TWh $ TWh $
Low runoff 136 583 153 758 15.2 853
Average runoff
Buyback of dual-energy
- Revenue shortfall 38 102
- Compensation - 9 -
Purchases of support 35 122 - - - -
Tracy operated as a base-load
insiaiiation 26 81 - - - -
Total 99 314 - - - -
Heavy runoff** 89 282 (8.0) (221) (19.0) {553)
* The totals represent all exceptional measures used for each scenario in terawatthours and the corresponding financial impact
i The figures in parentheses are sales of surplus energy and the associated revenue
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6.2 Evolution of
Expenditure and
Improved Productivity

Hydro-Québec has tuken major
steps since 1982 to hold down
costs. Growth in operating expen-
diture adjusted for inflation was
reduced to 1.9% on average per
vear from 1982 to 1988, compared
to an average of 10% for the
period from 1976 to 1982. Growth
was held in check even though the
utility experienced growth in total
sales of 6% per vear, 460,000 new
customers were added and the
transmission system increased by
3,200 kilometres and the distribu-

The result was obtained from
improved overall productivity
resulting from rationalization of
the utility’s resources. Despite
this, operating expenditure is up
considerably for 1969 and 1990.
primarily due to measures to coun-
teract low runoff, the start-up of
programs to enhance quality of
service and energy conservation,
and intensified training of
employees. The substantial growth
in other expenditure in 1989 and
1990 is primarily attributable to
purchases of support needed to
compensate for low runoff levels.

tion system by 4,300 kilometres.
Table 6.4
Operating Expenditure
(in millions of dollars)
1988 1989 1990 1991 1992
$ $ % $ % $ % $ %
Operating expenditure 1,391 1,597 148 | 1,788 12.0 | 1,902 6.4 | 2,062 84
Adjustment
Expenditure due to low runoff* -19 -110 -90 - -
New programs
- Quality of service - -7 -79 -108 -102
- Energy conservation - - -24 -49 -7
Training -20 -24 -44 -46 -49
Other ** - -9 -12 -47 -74
Adjusted operating expenditure 1,352 1,447 70 | 1539 6.4 | 1652 73 | 1,760 6.6
Increase in Canadian CP! (in %) 49 46 57 52
Adijusted firm sales”“* 129.0 136.7 60 | 1416 36 | 1468 3.7 | 1522 37
(in terawatthours)
’ Buyback of boiler contracts, operation of Tracy, and compensation for buytack of dual-energy contracts
i Application of Act 116, retirement expenditure, provision for decommissioning of Gentilly 2, and other current aclivities
cee Readjustments to include impact of buyback of dual-energy contracts




Teble 6.5

Other Expenditure

(in rmilions of dollars)

1988 1909 1990 1991 1992
$ s % s % $ » s %

Purchase of 2nergy and power 136 253 86.0 253 - 182 -28.1 223 225
Depreciation of fixed assets 538 585 8.7 635 85 687 82 744 83
Taxes 295 324 98 357 10.2 386 8.1 432 119
Other expenditure 969 1,162 199 | 1245 71 1.255 08 1.399 115
Adjustment
Expenditure due to low runoff® -14 -104 -122 - -
Purchases of power -15 -51 -27 -49 -55
Purchases from independent producers - - -1 -27 -78
Other adjusted expenditure 940 1.007 71 1.095 87 1.179 7.7 1,266 7.4
- Purchases of support

Hvdro-Québec will hold down ope-
rating expenditure by continuing
to improve individual productivity.
A number of measures along these
lines are already under way:

« inclusion in current collective
bargaining of a number of pro-
ductivity improvement issues
related to quality of service.
The five targeted areas are
customer relations, revised
work shifts, management of
temporary employees, right
of refusal (health and safety)
and lunch breaks:;

» clarification of the contracting-
out clause, to restore a climate
that will promote greater pro-
ductivity while retaining the
expertise of emplovees in
regular system maintenance

and operating activities;

o productivity improvement
in carrying out transmission
and distribution system work.
0:. : corporate objective will
involve quantifiable measures
to increase availahility at the
actual work site by 30% by

1992;

» implementation of the policy
of preventive maintenance
based on monitoring:

s technological improvements
to t~2ls to upgrade utility
practices:

« intensification of company-
wide training, to ensure the
development of emplovee
competence:

* management practices provi-

ding for greater accountability

in individual administrative
regions and corporate func-
tional units with regard to
results obtained in their
specific mandates.

ng
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6.3 Forecast Investment

The next decade will see 2 marked
increase in investments to satisfy
growing demand for electricity in
Québec. ensure the rehabilitation
of installations and improve the
energy and power reliability of
generating facilities and the perfor-
mance of the transmission and
distribution systems.

In the 1990s, Hydro-Québec will
invest $61.8 billion (in current
dollars) or $45.8 billion in 1989
dollars including interest, in its
construction program. More than
half of this amount will go into
expanding and maintaining gener-
ating facilities and a further 20%
into the transmission system.

Total investment for the next three
vears will reach $13.2 billion,
twice the amount invested over
the last three vears. Of this
amount, $4 billion or more than

Table 6.6

Investment for the Construction
Program - Average Scenario
(in millions of dollars)

30% will be devoted to major
generating and transmission
projects already committed:

La Grande 2A. La Grande 1. Brisay.

Laforge 1 and the 11th and 12th
transmission lines.

About $1 billion will be set aside
for the construction of access
roads at the Grande Baleine com-
plex and the Sainte-Marguerite 1
project. as well as for the start of
work on Eastmain 1. Included is
the continuation of draft-design
studies on those generating sta-
tions and the NBR and Ashuap-
mushuan complexes.

The target investment program
also allocates over $1.6 billion
over the next three vears to on-
going efforts to improve quality
of service.

1993
Types of to Totsl
investment® 1987 1988 1969 1990 1991 1992 1999 1990-1999 %
Generation 340 499 795 1,545 2,435 2,699 26,263 32,942 53
Transmission 499 766 861 783 817 998 9,851 12,449 20
Distribution 518 494 494 703 764 848 7,758 10,073 17
Support and technology 224 274 262 357 452 439 3,834 5,082 8
Grants, loans, investments
and advances 107 74 53 92 124 109 977 1,302 2
Total 1,688 2,107 2.465 3.480 4,592 5,093 48,683 61,848 100

with transmission

Invesiments in sub-distribution are included with tfransmission and distribution. For the historical data, they are entirely included




Forecast investment for the 1990-
1998 period has been revised
upward by $8.1 billion over those
contained in last vear's Develop-
ment Plan. This upward revision is
primarily due to the bringing-for-
ward of commissioning of the first
stations in the NBR complex to the
start of the next century and the
Eastmain 1 project from 200+ to
1996. the commiscioning of peak-
ing plant, the re-evaluation of the
station rehabilitation program,
increased spending on distribution
(primarily the uaderground sys-
tem) the maintenance - enhance-
ment program (PAM) and the
energy conservation programs.

Table 6.7 shows total investments
in the strong and wezk demand
growth scenarios compared to
the average growth scenario.

Table 6.7
Investment According 10 Various Scenarios
(in millions of dollars)

Scenario 1990 1991 1992 1993-1999 10-Year total
Low 3.480 4,021 4,296 26,213 38.010
Average 3,480 4,592 5,093 48,683 61,848
Heavy 3,480 4,762 5.515 59 329 73,086

o
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6.4 Financial Policy

Objectives

By 1992

Improve the financial position of the ulikty in order to

- restore the desved margin of manoeuvre and support i productivity

development while seeking to achieve its pnncipal

i financial ratios:
« interest coverage of at least 1.0
« capstalization of at least 25%

 gverail return on equity greater than the average cost of debt

| -self-inancing of at least 30%

Control cost increases and continue efforts to improve

Minimize financing costs and manage financiai risks
Lirmit the payment of dividends

Propose rate increases of 7.5% in 1990 and 7.5% in 1991,
io better cover the ¢1sts of supply and support the energy
conservation programs

In the long term

Recreate the margin of manoeuvre by improving the
financial ratios to better reflect the risks faced by the utility

involved

Optimize revenue by:

Continue to improve productivity, primarily through increased
accountabiiity of functional units

Develop new modes of financing and new instruments
for managing financial risks

« rates structures that refiect the costs of supply, including
an average return on equity of 13% on sales governed by
the Rates Bylaw

» export market development aimed at a profitability
level that is compatible with the specific risk

6.4.1 Risk Management

The recent worsening in the utili-
ties financial results demonstrates
its vulnerability to external risk
factors. Changes in demand,
runoff, and exchange and interest
rates can affect the desired
improvements in the utilities
financial situation. Hydro-Québec
must manage its risks if it is to
protect its customers, lenders and

shareholder against an abrupt

downturn in its financial situation.

It is therefore working on risk
management strategies and
instruments.

The most serious risk that Hydro-
Québec faces is the fluctuation in
runoff levels, whose financial
impact increases with the size and
number of hydroelectric installa-
tions. For example, in the 1998
horizon, low runoff for four con-
secutive vears would have a nega-
tive impact on net earnings of an
average $800 million per year.

There is presently no financial
instrument the utility can use

to protect itse*f from low runoff.
However. Hydro-Québec is study-
ing the possibility of creating a
runoff stabilization fund tn reduce
the fluctuations in financial results
that runoff variation causes.
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In coming vears, growth of firm
sales in Québec will come increas-
ingly from industry. This trend
makes the utility more vulnerable
to economic fluctuations. More
over, as part of the development
of Québec markets, risk and profit
sharing contracts with industrial
customers that are major users

of electricity can to some extent
increase Hvdro-Québec’s business
risk. Although the utility should
recover the costs of supply over
the life of these contracts, the
concept of risk sharing on which
this strategy is based may evpase
it to decreased revenue when the
economic situation is unfa: rable,
so ways to minimize these risks
should be found.

Thus, Hydro-Québec adopted 2
strategic financing plan in 1989
one of whose goals is to limit its
vulnerability to interest and
exchange rate luctuations and
included specific actions among its
financial activities.

6.4.2 Establisbing a Financial
Margin of Manoeurre

Existing financial instruments and
those it might develop cannot pro-
tect Hyvdro-Québec against all the
risks in its economic and energy
environment. It must therefore
create 2 financial margin of
manoeuvre that exceeds its mini-
mal financial criteria of an interest

coverage of 1.0 and capitalization
of 25%.

Hydro-Québec had begun to re-
establish its financial margin of
manoeuvre in recent years. But
measures (o counteract low runoff
have halted this progress and have
reduced financial ratios to their
minimum thresholds.

Without this margin, as the cur-
rent situation demonstrates, any
serious economic disruption could
mean abrupt rate increases, or
financial ratios that fall below
minimum levels, which would be
highly undesirable in a context of
major hydroelectric development
in Québec.

It is especially important for
Hvdro-Québec to create swch 2
margin of manoeuvre because
hydroelectricity is a capital-inten-
sive product. Fixed costs take up
a large share of expenditure and
limit the utility s flexibility in
financial management. For exam-
ple. over the next three vears,
more than half the revenue from
sales will be used to cover interest
expense, exchange loss and depre-
ciation of fixed assets.

Improvement of the financial situ-
ation and reconstitution of 2 mini-
mum margin of manoeuvre reguire
that Hydro-Québec try to meet the
objectives of its financial policy by
1992:

« interest coverage of at least
1.0

* capitalization of at least 25%;

* return on equity greater than
the average cost of debt;

» self-financing ratio of at least
30% .




Hydro-Québec has in the past
achieved a return on equity that
exceeds the average cost of the
debt and. if it achieved this again,
it could re-establish its financial
margin of manoeuvre. Two mea-
sures available to achieve this are
cost-cutting and a rates policy that
reflects the costs of supply includ-
ing average return on eqguity of
13% for sales governed by the
Rates Bylaw.

6.5 Costs of Supply
and Rates

6.5.1 Compelitire Fosuion

Hydro-Québec has alwavs been
able to maintain competitive
prices. in spite of 2 variable eco-
nomic and energy context. As Fig-
ure 6.1 indicates. electricity prices
have remained slightly below infla-
tion. In real terms. consumers
have actually been paying slightly

less over time.
Figure 6.1
Infiation and Energy Prices
1963 = 100
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Hydro-Québec has been able to
maintain a favorable competitive
position in comparison with other
forms of energy. In the fourth
quarter of 1989, for example. elec-
trical space and water heating for a
single-familv home cost 9% and
6% less than old fuel-oil and natu-
ral-gas systems, respectively. Such
old systems make up the majority
of fuel-oil and natural-gas heating
systems in use in Québec.

Moreover. Québec consumers ben-
efit from some of North America’s
lowest rates. For example. a resi-
dential customer in Vancouver
pays 12% more than 2 Montrealer.
and a Toronto resident pays 34%
more. New York residents pay
216% more than their Montreal
counterparts.

6.5.2 Cost Trends in the Sbort
and Medium Term

One goal of Hydro-Québec’s rates
structure has alwavs been to
reflect the average costs of supply.
These consist of all operating
expenditure as well as capital
expenditure incurred to satisfy
Québec demand. and in the case of
new facilities, they increase only at
the time of commissioning. Capital
expenditure includes interest,
exchange loss and the return on
equity. Hydro-Québec aims for an
average return on eguity of 13%
on sales subject to the Rates Bylaw.
Such a return corresponds to the
lower limit of average. after-tax
return granted to utilities by their
regulatory hodies.

This objective of reflecting the
costs of supply in rates policy
assumies even greater importance
when customers are being encour-
aged to adopt consumption habits
that are compatibli- with a better
use of energy resources. The price
signal to customers then becomes
a major factor because energy con-
servalior: and gond energy choices
are difficult to make when the
price signal is distorted and prices
do not adequately reflect the costs
of supply.

The rise in costs of supply over the
three-vear period covered by the
1990-1992 Development Plan is
substantially greater than forecast
in last vear's Development Plan,
for both contextual and structural
reasons.

The contextual reasons include the
low runoff which has lasted for six
vears. forcing the utility to imple-
ment 2 series of costly measures to
provide adequate response to
Québec demand. The effects of
these measures will still be felt in
1990. As Table 6.8 indicates, inten-
sive operation of Tracy generating
station, the purchase of support
power from neighboring systems
and the additional expenditure
associated with the buyback

of dual-energy contracts will

add some $212 million to 1990
expenditure.

Furthermore, structural odifica-
t:ons not factored inty last vear's
Development Plan will result in
major expenditure with no impact
on sales. The increase has been
estimated at $863 million for the
1950-1992 period. as Table 6.8 also
indicates. These modifications pri-
marily involve service quality
enhancement. the upward revision
of the power reliability criterion,
the revision of average generating-
station output. the acceleration

of employee training and energy
conservation programs.

25




Table 6.8

Impacts of Principal Modificabons on Expenditure, Interest and Exchange Loss, Compared with the 1989-1991 Development Plan
(in miltions of dollars)

1990 1991 1992 Total
Contextual impact
Expenditure caused by low runoft® 212 0 0 212
Structural impact
Quality of service” * 83 118 123 324
Power reliability and revision of the average
output of generating stations” ** 0 58 150 208
Energy conservatbon 24 54 86 164
Training programs 16 20 20 56
Other modifications*®* ** 7 53 51 "M
Total structural impact 130 303 430 863
Total 342 303 430 1075
. Excluding revenue shortfall of $102 million caused by the buy back of dual-energy contracts
i PAM and PAQS-Clientéle programs not evaluated in 1989-1991 Development Plan and reevaluation of PAQS-2 Program for
the period
b Involves additional generating equipment {0 cope with peak demand, power purchases, and purchases from independent
producers
b Renovation of generating stations, application of Act 116 conceming retirement, provision for decommissioning of Gentilly 2,
modifications related to depreciation costs, taxes, economic parameters and other current activities

Thus. for the 1990-1992 period.
the additional expenditure totals
more than $1 billion. In 1992
the increase represents ~% of
total expenditure, interest and
exchange loss compared to last
vear's Development Plan.

Figure 6.2 illustrates the growth in
costs of supply for the 1990-1992
period compared to last vear's
Development Plan. caused by con-
textual measures and structural
modifications described earlier.
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AGURE 6.2
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1990 1991 1992
6.5.3 Rates Proposal
Table 6.9
Past Rate Increases
1964 1985 1986 1987 1988 1989 Average
Electricity rates*
(variation in %) 34 25 5.4 46 39 43 40
Canadian Consumer
Price index
(variation in %) 4.4 40 4.1 44 4.1 49 43
¢ At May 1 of each year except for 1984 - at February 1

Over the last six years, Hydro-
Québec's rates have remained
slightly below inflation. In its
1989-1991 Development Plan, the
utility envisaged rate increases on
a par with inflation but, with the

modifications now described, these
rate increases would not cover its
costs of supply and would diminish
its financial soundness at a time

of major increases in capital
expenditure.
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As customers must have a degree

of rate stability. it appears quite
unrealistic to attempt to achieve

the costs of supply objective in

1990. The more than 20% rate
increase required would constitute
a real shock. Hydro-Québec propo-
ses not to act in 1990 to make the
necessary financial adjustment and
therefore to aliow certain financial
ratios to fall to their lower limits.
The approach will be gradual, with
rate increases spread over time, so
that growth of revenue will approach
its goal in 1992. It is therefore
important to give some guaranteed
sign of recovery. That is why Hydro-
Québec recommends an increase

of 7.5% ¢5 of May 1, 1990, to be
followed by an identical raise

Figure 6.3
Comparison of Revenue and Costs of Supply

In cents per kilowatthour

on Mav 1. 1991. Hvdro-Québec
retains the hypothesis of 2 6%
rate increase for 1992

As Figure 6.3 indicates. with these
proposed increases. Hydro-Québec
would find itseif by 1992 in a posi-
tion comparable to that forecast
last vear. It should be noted that
the difference in 1992 between
revenue generated by increases
that equal inflation. as advocated

6 —
) et
4 —
89-91 89-91 89-91
plan plan plan
2 - 90-92 9092 90-92
plan plan plan
0
1989 1990 1991 992

in the 1989-1991 Development
Plan. and those generated by the
present proposed increase are
equivalent to the spending incur-
red for the modifications proposed
and described above.

Further details appear in a separate
publication entitled: “‘Rates Propo-
sal for 1990-1991"".

Costs of supply

== Forecast revenue

— Revenue if rates increased at the
rate of inflation

Return required

Contextual measures,
1990-1992 plan

Structured mocdifications,
1990-1992 plan

Expenditure, interest and
exchange loss

OO0




5.5.4 Impact of Rate Increases
on the Financial Ratios

The results shown in Table 6.10
illustrate the impact of the propo-
sed rate increases on the financial
ratios by 1992. Rate increases equal
to inflation, as set forth in the 1989-
1991 Development Plan. would
cause capitalization to fall below
the minimum of 25% . and would
barely cover interest. Self-finan-
cing would fall to 22.7% in 1992,
the lowest ever posted by Hvdro-
Québec. Such a financial situation
would affect the borrowing capa-
city of the utility. leaving it with
no margin to cope with external
factors. Even the proposed rate

Table 6.10

Impact of Rate Increases in the 1990-1992 Development Pian Compared with
Increases Outlined in the 1989-1991 Development Plan

increases do not enable the utility
to meet all the minimum financial
ratios. With this in mind. the
suggested increases are minimal.

As shown in Figure 6.4, the propo-
sed rate increases would allow the
utility to obtain an average self-
financing raiio of 28% for the
1990-1992 period.

1989 1990 1991 1992
Plan Pian Pian Plan Plan Plan

1969-1991 1990-1992 1989-1991 1990-1992 1989-1991 1990-1992
Proposed rate
increases (in %)° 4.5 7.5 4.3 7.5 5.2 6.0
Net earnings 565 305 401 593 879 667 1099
(in millions of dollars)
Interest coverage 1.12 1.02 1.05 1.08 117 1.06 1.19
Capitalization
(in%) 259 244 247 23.6 245 22.6 24 .4
Return on equity
(in %) 7.0 36 48 6.7 9.7 7.1 109
Self-financing
(in % ) 300 23.7 258 228 275 227 29.0
Profit margin
(in %) 10.2 52 6.8 9.2 13.1 95 149
‘ The rate increases proposed in the 1989-1991 Development Plan were apphed to the parameters of the financial framework of

the 1990-1992 Development Plan

129
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Figure 6.4

Sources of Financing for the 1990-1992 Perniod. Including Proposed Rate Increases

Financing of investments and
of long-term debt
($17.5 billion)

0.6 Financial Framework
of the Average Scenario

The financial framework of the
average scenario integrates the uti-
lity’s strategies for fulfilling its
mandate and carrying out its deve-
lopment plan. This framework is
also a forecast which takes into
account the financial orientations
adopted, as well as the most proba-
ble assumptions with respect to
changes in the economic and
energy contexts.

Allocation of total funds
($20.0 billion)

6.6.1 Economic Outlook

The North-American economy
behaved differently from the Euro-
pean and Japanese economies in
1989. In Japan and Europe, econo-
mic growth continued to accelerate
throughout the year, forcing cen-
tral banks in those countries to
adopt increasingly restrictive
monetary policies to check inflatio-
nary trends. In North America, on
the other hand, economic activity
slowed markedly in 1989, espe-
cially during the second half of the
year, in response to the restrictive
monetary policies introduced in
1988. As a result, inflationary
pressures hegan to diminish in
mid-year. The US Federal Reserve
Board was mare prompt than the
Bank of Canada in reducing inte-
res. rates, acting during the sum-
mer. In Canada, interest rates
remained high at vear-end, with
the consequence of strengthening
the Canadian dollzr. The US dollar
appreciated against European and
lapanese currencies in 1989.

M 1ssue of long-term debt 72
and other sources

Other tunds® 14%

N Netincome 14%
TO'alZ 1 00%

*Principally depreciatior of fixed assets

[0 payroi 18%
n Other expenditure*” 14%
. Taxes 6%
. Interest and exchange loss ~ 40%
[ ] Netincome 12%
D Amortization 10%

Total: 100%
“*Including energy purchases

In 1990, economic activity in
Europe and Japan should remain
constant and result in inflationary
pressures, high interest rates and
an appreciation of their currencies
against the US dollar. In North
America, however, the weakness
in economic activity should persist
for most of the vear, leading to a
slight reduction in inflation and

a loosening of monetary policies.
The gradual reduction in interest
rates in Canada will cause the
Canadian dollar to lose value
against the US dollar.




1t should be noted that the intro- Asin the United States and the rest
duction of the "% federal Goods of Canada. Québec will experience
and Services Tax in Canada planned a second year of slower economic
for January 1, 1991 should provoke growth in 1990. The increase in
earlier spending by consumers and Québec’s Gross Domestic Product
stimulate the economy in the in real terms should be about 1.7% ,
second half of 1990. which is slightly higher than the
Tebile 6.11

Comparison of Economic Forecasts for 1990

)

growth forecast for Canada as a
whole. Itis principally the strength
of non-housing investment that
will support the economy.

Principal Forecasts Forecasts
Average Upper Lower by Hydro-Québec
Parameters Quartile Quartile
Rate of growth of Quebec's real
gross domestic product (in %) 16 20 0.7 1.7
Rise in the Canadian Consumer Price
Index (in %) 48 56 43 46
Interest rates on bonds 10
years and over (in %)
- Government of Canada 9.3 9.7 8.9 95
- Government of the United States 77 83 7.2 8.0
Rate of exchange of Canadian dollar
at December 31
- US dollar 0.826 0.853 0.810 0.810
- Deutsche mark 148 1.73 1.34 1.34
- Swiss franc 1.35 1.52 1.20 1.16
-yen 138.7 147.4 113.6 109.3
Average rate of exchange for the
Canadian dollar for the year
- US dollar 0.839 0.857 0.825 0.818
- Deutsche mark 1.44 1.59 1.34 1.35
- Swiss franc 1.29 1.42 1.17 1.18
-yen 127.3 136.1 112.2 1135
0.6.2 Resulls bility, plus continuing efforts to
improve productivity and the pro-
The marked deterioration in 1990 posed rate increases will gradually
results is the outcome of the low put the utility in a better financial
runoff of recent years. After 1990, position.

the ending of exceptional measures
introduced to ensure energy relia-
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Self-financing and return on equity
will fall markedly in 1990, but will
subsequently return to minimum
levels. Although interest coverage
will fall in 1990, it will remain
above the minimum level of 1.0

and subsequently rise. Capitaliza-
tion will fall below its 25% mini-
mum, thus preventing the declara-
tion of dividends over the
1990-1992 period.

Table 6.12
Principal Parameters of the Financial Framework of the Average Scenario
1988 1989 1990 1991 1992

Rate of growth of Quebec’s real

grosas domestic product (in %) 54 22 1.7 22 30

Volume of sales (in terawatthours)

« Sales of firm electricity in Québec 119.8 127.6 126.2 134.2 139.4
« Sales of surplus electricity in Québec 8.7 0.3 - - -
« Export sales of firm electricity 92 8.8 11.6 12.6 12.8
« Export sales of surplus electricity 7.7 09 - - -
« Total sales 1454 137.6 137.8 146.8 152.2
Rate of growth of sales volume (in %)
» Sales of firm electricity in Québec 85 6.5 -1.1 6.3 39
« Sales of surplus electricity in Québec -36.5 -96.6 -100.0 - -
= Export sales of firm electricity 10.2 -4.3 31.8 8.6 1.6
« Export sales of surplus electricity -62.3 -£8.3 -100.0 - -
« Total sales -49 -5.4 0.1 6.6 3.7
Average rate increase”’ (in %) 39 43 75 75 6.0
Rise in Canadian Corsumer Price
Index (in %) 4.1 49 46 57 52
World price of a barrel of crude oil
(in US doltars) 16.0 19.7 200 21.0 225
Interest rates on Hydro-Québec
bonds 10 years and over (in %)
» Canadian market 108 10.5 10.3 10.6 10.7
» US market 99 9.3 9.0 9.6 10.6
Rate of exchange of Canadian doliar
at 31 December
» US doliar 0.839 0.8683 0.810 0.800 0.775
* Deutsche mark 1.48 1.46 1.34 1.38 .28
- Swiss franc 1.26 1.33 1.16 1.21 1.08
e yen 104.7 124.3 109.3 108.0 925
¢ On May 1 of each year and according to the assumption used for 1990, 1991 and 1992

i 1.4% can be attributed to the application of the new Goods and Services Tax (GST)

J----------




Table 6.13
Financial Framework of the Average Scenario — Results
(in mithons of dollars)
1988 1989 1990 1991 1992
S % S % $ % H % $ %
%
i
Revenue
« Firm electricity-Québec 4.650 1.2 5,192 117 5,495 58 6,217 131 6,832 99
= Surplus elactricity-Québec 102 -29.0 3 -97.1 0 -1000 0 - 0 -
« Electricity exports 4an -339 308 -346 384 247 435 133 5C2 15.4
« Other operating income 55 96.4 56 1.8 59 54 61 34 | 63 33
Total 5,278 4.1 5,559 53 5.938 68 6.713 13.1 7.397 10.2 :
Expenditure
« Operations 1,391 14.1 1,597 148 1,788 120 1,902 6.4 2,062 8.4
= Other 969 77 1,162 19.9 1.245 71 1.255 08 1,399 115
Total 2,360 11.4 | 2759 16.9 3.033 99 3.157 4.1 3.461 9.6
§
income before interest !
and exchange loss 2918 -1.1 2.800 -40 2,905 38 3.556 224 3.936 10.7
interest and exchange loss
» Interest 2,050 -55 2,165 56 2,392 10.5 257N 75 2.698 49
» Exchange loss 249 -82 70 -719 12 60.0 106 -54 139 311
Total 2,299 -58 | 2235 -28 2,504 120 2677 6.9 2,837 6.0
Netincome 619 215 565 -87 401 -290 879 1192 1,099 250
T
Maximum dividends likely I !
to be declared 461 238 -48.4 0 -1000 0 - 0 -
|
i
Dividends deciared 300 182 -393 0 -1000 ] - ] -
i
Expenditure, interest and I
exchange loss 4,659 22 4,994 7.2 5.537 10.9 5.834 54 6.298 8.0
Groes interest 2,359 -22 | 2558 84 2842 1.1 3.100 9.1 3.378 9.0
Investment
« Gross investment 2,107 249 | 2465 17.0 3.480 412 4,592 320 5.093 109
» Less: capitalized borrowing
expense 257 34.0 323 257 378 170 458 21.2 606 323
Net investment 1.850 23.7 | 2142 15.8 3.102 448 4,134 333 { 4,487 8.5
|
!
Borrowings |
» Net issue of long-term debt 1,860 1.0 2,894 55.6 3.205 10.7 4414 377 | a921 115
» Less: redemption of !
long-term debt 1,749 -189 | 1,223 =21 1026 -16.1 1.544 505 1 1.801 16.6
Net borrowings 811 102.5 , 1.671 1735 2179 304 2.870 317 i 3.120 87
i A




Tebile 6.14
Priecioal Fi al Rati
1988 1989 1990 1991 1992
Interest coverage 1.26 1.12 1.05 117 1.19
Capitalization (in %) 26.2 259 247 245 244
Retum on equity (in %) 8.0 70 48 97 109
Average cost of dedt (in %) 105 11.2 1.4 1.2 10.9
Self-financing (in %) 340 300 258 275 290
Profit margin (in %) 1.7 10.2 6.8 13.1 149
Income before interest and exchange loss
+ Net investment income
Interest coverage -
Gross interest charges °
I Shareholder’s equity
Capitakzatior = Shareholder's equity + Total debt * *
. Net income
M on equity - Shareholder’s equity (average of year)
Gross interest charges®
+ net loss on redemption of long-term debt
Average cost of debt -
Total debt * * (average of year)
Total funds provided by operation - Dividends declared
Self-inancing - -
investment + Redemption of long-term debt
. Net income
0 - Total revenue
* Interest on debt securities + amortization of debt-security discount and expenses
b Long-term debt + Notes payable 4+ Long-term debt payabie within one year + Perpetual debt

6.6.3 Sensitivity Analysis

Financial forecasts are subject to
the vagaries of the economic and
energy contexts, and variations in
climatic conditions. In the short
and medium term, runoff levels
are the source of the largest poten-
tial inaccuracies in the utility's
financial forecasts, although
exchange and interest-rate fluctua-
tions may also be disruptive.

The financial framework assumes
that 1990 will be a year of average
runoff. Should low runoff levels
persist through 1990, net income
could be reduced by some $270
million, while heavy runoff could
increase it by some $30 million.

The effect of rate increases intro-
duced on May 1 will not be fully
feit until the following years. A
difference of 1% in the 1990 rate
increases wonld have an impact
of about $50 million on 1991

net income.




Table 6.15

Sensitivity of 1990 Net Income
Parameter Varistion Varistion in net income

(in mitlions of doliars)

Rates 1% asof May 1 31
Operating expenditure +1% -20
Interest rates +1% -27
Exchange rate of Canadian doliar
in US doflars +0.01 US dollar 2
Exchange rate of Canadian do'lar
against a basket of currency other than
the US dollar +1% 4

6.6.4 Comparison with the
1989-1991 Development Plan

Net income for 1989 was $565
million, as against the $652 million
forecast in the 1989-1991 Develop-
ment Plan. The continuing low
runoff cycle in 1989 reduced net
income by more than $250 mil-
lion. However this was largely off-
set by revenue from Québec sales
of firm electricity, which was over
$100 million above the forecast,
mainly s a result of colder tem-
peratures, and by the value of the
Canadian dollar, which was
stronger than expected.

Forecast net income for 1990 is
$401 million, or $311 million fess
than the $712 million forecast in
last year’s Development Plan. Total
revenue is less than 1% akove that
forecast last year, despite a rate
increase that is 3% higher than
forecast. This increase is in fact
diluted in large part by the revenue
loss resulting from the buyback of
dual-energy contracts.

Total expenditure is over $300 mil-
lion in excess of last year’s fore-
cast. The continued use of excep-
tional measures to counteract low
runoff results in additional expen-
diture of over $200 million, and a
future amount of over $100 million
against last year's forecast i, spent
on intensified quality of service
measures, energy efficiency and
employer training.

Interest charged to operations is
up by $92 million in 1990. with
the increased volume of borrow-
ings in 1989 and 1990. the short-
term rise in interest rates and the
decrease in interest capitalized to
Construction, all of which are par-
tially offset by the strengthening
of the Canadian dollar and the
dowaward revision of long-term
interest rates.

The unexpected strength of the
Canadian dollar and the impact of
swaps used in the exchange-risk
management program reduce
anticipated exchange loss by $60
million.

135




136

Tabie 6.16
Comparnison with the 1989 - 1991 Development Plan
Principal Parameters of the Financial Framework

1989 1990
T
Plan Actusl Veristion Plan Plan Varistion

1989-1991 19891991 | 1990-1992 :
1
Rate of growth of Québec’s real i ; ! : 2
gross domestic product (in %) 22 22 ! - 23 7 06
— H I ! ; ;
! i : r ! ‘
i Volume of ssles i | : \ i
i (in terawatthours) i ; : . !
- Sales of firm electricity in Québec 1254 | 1276 | 22 12001 | 1262 | -39 |
« Sales of surplus electricity in Québec 06 | 0.3 l -03 - - -
- Export sales of firm electncity 92 | 88 -04 1Mo ne 06
« Export sales of suplus electricity 32 | 09 -23 - - -

' ! ! i .
| +Total sales 138.4 1376 | 08 | 1411 1378 -33
I H : : H i
! i
Rate of growth of sales volume ; i ' |
(in %) ! ; ;
- Sales of firm electricity in Québec 47 65 18 7 -1 -48 |
« Sales of surplus electricity in Québec -93.0 -9%66 | -36 -1000 | -1000 -
« Expont sales of firm electricity 05 -43 48 194 | ne 124
« Export sales of surplus electricity -58.4 | -88.3 l -29.9 -100.0 1 -100.0 i - !
| : ;
 Total sales 48 s4 | -08 19 | o1 a8
? ; — !
| ] ; ‘
i Average rate increase" (in %) 47 43 | 04 | 45 75 ! 30
I ! 4 ; ;
| : | | ?
Rise in Canadian Consumer Price I i : ' :
i Index (in %) 47 49 02 | 45 | 6 o1
'L i 1 - 5 f
:’ | ‘. | :
. World price of a barrel of crude oil [ | ; l : |
| (nUS dolars) 170 | 97 27 | 190 ! 200 | 10
i | | : ' ! ;
! ! i ! !
| interest rates on Hydro-Québec ’ ' | f i
? bonds 10 years and over (in %) | | f ! i 5
| «Canadian market A E 105 | -09 ! 11 103 ! -08 |
| +US market 105 l 83 -12 | 108 90 -18
| | i ! i
L 4L ’ e 4 :
i { ; | | !
i Rate of exchange of Canadian dollar 3 i : i
at 31 December ! 5 l ~ :
i « US dollar 0800 | 083 | 0063 | 0781 < 0810 |, 0029 !
»Deutsche mark 127 | 146 | 019 127 . 134 007
» Swiss franc 108 | 133 | 025 | 108 116 1 008
-yen 912 | 1243 Bt | 912 1093 | 181 |
| i l 5 ' i
! ;
’ ° Applicable on May 1 of each year. !




Table 6.17

Comparnison wth the 1939-1991 Deveiopment Plan

Resutts of the Average Financial Framework
(in mulhons of dollars)

i i
| 1989 1990 |
L '
P | [ [ !
i Plan | Actusl | Vadation | Plan } Plen | Variation |
! 1989-1991 l ;. 1989-1991 ; 1990-1992 | ;
; + l’ t ' :
— | | '
- Firm electncity-Québec 5088 5192 104 5.483 5495 . 12
= Surplus electncity-Queébec , 7 : 3 -4 0 0 : 0
« Electricity exports ! 7 308 -65 370 384 : 14
' « Other operating income | 49 56 : 7 52 59 ! 7
Total I ss1i7 | 5559 | 42 5905 5938 13
i ! : L
13 .
Expenditure ; i i ,
+Operations ; 1446 1597 151 : 1.554 1.788 234
= Other | 1065 3 } 97 | 1167 1245 I I
Total : 2511 | 2759 | 248 | 2721 30331 312 |
= - | ! : R A ‘
r | ' f i : J '
l Net income befor. interest and : i ; ; 1
exchange loss i 3.006 [ 2.800 : -206 3.184 ' 2.905 : -279 .
Interest and exchange loss ; | ; .
« Interest } 2.184 : 2.165 . -19 : 2.300 : 2,392 74
» Exchange loss | 170 : 70 -100 . 172 112 -60
Total | 2354 - 223 -9 2472 2.504 32
— ,? .
Net income ; 652 565 -87 712 401 -3an
! 3 ,
Maximum dividends likely to be declared | 330 238 92 150 0o, -150
: ; ; ! :
U !A ; ¢ + —+ ‘ -------- —
! Dividends declared " not determined | 182 : not determned ! o :
_i | ! ! ' !
- — = ——t IS s t - P 1
Expenditure, interest and exchange loss , 4,865 ! 4,994 ' 129 | 5.193 1 5.537 4
F——— ——— ——— SRS N e S
: , : i : \ .
| Gross interest i 2619 | 2558 61 . 2765 . 2842 7
: . ! . i i |
; e e 1 A s e '~~]1~— i aldehebet!
| ; ‘ : .
i Investment i ; i
! +Gross investment 2486 = 2465 =21 ° 3103 ., 3480 377
! «Less capitaized borrowing expense 380 323 | -57 ! a2 a78 -48
! Nelinvesiment . 21086 1 2142 36 2,677 3.102 425
| ; i ;
:,_V‘-A F - ———— _— 4—?-— — —— e — ,l — - [— — - ‘f" [
i ] ] : ‘
| <interest coverage i 117 112 -0.05 ) 116 1.05 -0.11
« Capstahization (in %) 252 259 07 ) 250 247 -03
+ Self-inancing (1n %o} 314 300 -14 34 258 -76
| =Return on equriy (in %o) ! 81 70 ICTE 84 48 -36
| ,
P e - N o .
. The revenue for the 1989-1991 Plan 1s as esiimated with the rate increases proposed last yrar and not the increases actually ;

1
t
E approved
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6.7 Dividend Management

Dividend management is basec
on the goal of maintaining Hydro-
Québec’s financial soundness
while allowing the sharehoider
and therefore all taxpayers to
receive a reasonadle progortion
of the utility’s net income as a
return on their investment and
their share in the public resource
that hydroelectricity represents.

The mechanism for declaring
dividends provided in the Hydro-
Québec Act defines the calculation
of the maximum dividend that can
be paid to the Québec government
as being the distributable surplus.
This surplus is 75% of the income
available, in 2 given fiscal vear,

Calculation of the surplus available
for distribution takes into account
gross interest charges. This amount
generally increases during growing
investment, resulting in the reduc-
tion of the surplus available for
distribution. Moreover. under the
Hydro-Québec Act, there are restric-
tions on the deciaration of dividends
to guarantee that the utility's
financial criteria are not jeopar-
dized by the payment of dividends.
No dividend can be declared whose
payment would reduce the capital-
ization ratio below 25% at the end
of a fiscal year.

Following discussions with the
shareholder, the wisdom of limit-
ing the dividend was confirmed.
In addition to the constraints con-

after the total coverage of gross tained in the law, it was agreed to
interest charges, i.e.: limit the payment of dividends to
about half the utility's net income.
Income befor - interest
and exchange loss
Distributabs N
surpius - 75% Net investment income

Gross interest charges

In 1989, the dividend mechanism
in the law would have allowed 2
maximum of $238 million to be
declared. The shareholder limited
the declared dividend 10 $182 mit-
lion to protect a seif-financing ratio
of 30% in 1989. Over the last two
vears, combined dividends declared
have totalled $482 million, although
the maximum dividend entitlement
was $699 million. This means that
the shareholder has ploughed

more than $200 million back into
the utility over the last two vears.
For the next three vears, the finan-
cial framework of the average sce-
nario does not envisage any divi-
dend because the capitalization
ratio is projected to be below 25% .

! |



6.8 Financing Activities

Objective

Principel Strategies

Minimize financing costs and manage financial risks S0 as to
reduce their impact on res:lts, rates and dividends

Maximize financing in Canadian doltars

Give preference to terms of 10 years or more
Renegotiate outstand” 1g debt when economical to do SO
Reduce volatility of the cost of debt servicing

Maintain the floating-rate debt portion at around 12%

The proposed financial policy and
rate increases will enable Hydro-
Québec to finance about 28% of
investment and redemption of
long-term debt from internal furds
for the 1990-1992 period.

Net borrowings required for the
construction program total $8.2
billion for 1990-1992. to which are
added long-term debt redemptions
of $4.4 billion and renegotiations.
These needs will require regular
access to financial markets and
represent major demands on the
capacity of its traditional markets.
This means a sound financial situa-
tion is essential if the utility is to
maintain its capacity to manage its
debt servicing. It must preserve its
credit rating without mortgaging
the credit of its guarantor, since
Hydro-Québec’s debt constitutes
42% of the debt contracted for

or guaranteed by the Québec
government.

For the next 10 vears. the constant
high level of borrowings will be
unprecedented. Nevertheless.
Hydro-Québec’s indebtedness will
remain at an acceptable level, in
relative terms. During the 1990s.
debt will represent on average
4.6 times the revenue from elec-
tricity sales. virtually the same as
at the end of 1989. In the 1970s,
when Phase | of the La Grande
complex was under way. this
figure stood at 5.7




Tabie 6.18
Source and Allocat-on of Funds (1990-1992)
(in malions of doliars)

)
1990 1991 1992 Total
$ % H % % H %
ARocation of funds i
investment 3.480 4592 5.093 | 13.165
i |
Long-term debt redemptions * 1.026 1.544 1.801 : 4371 l
|
Need for funds 4.506 6.136 6.894 17.536 i
Source of funds
Met income 401 9 879 14 1.099 16 2379 14
Orher operating
income** 762 17 806 13 899 13 2467 14
Self-financing 1163 26 1685 27 1998 29 ! 4846 28
|
T
Vaniation in working capial 138 3 37 1 -25 - 150 1
Issue of .ong-term debt 3205 71 4414 72 4921 71 12,540 7
Funds available 4506 100 6.136 100 6.894 100 17.536 100
’ Exicuding renegotiations
i Principally the depreciation of fixed assets

In 1989, Hydro-Québec adopted a
strategic financing plan to be able
to deal with the major construc-
tion of the next decade. The prin-
cipal objectives of this plan are:

» ensure the completion of the
borrowing program, whatever
the conditions on the financial
markets:

« seek financing at the best cost
while trying to limit foreign
exchange risk;

* seek an interest-rate structure
that minimizes the utility s
financial risks and. particularly,
achieve an appropriate ratio of
fixed-rate to floating-rate debt:

* try to spread maturities in such
4 way as to facilitate debt refi-
nancing:

* ensure effective management of
current debt.

Interest and exchange loss com-
bined represent average annual
expenditure in the order of $2.7
hillion for the next three vears. In
this area, Hvdro-Québec is pursu-
ing strategies to stabilize the cost
of financing and manage its finan-
cial risks, as described in the
strategic financing plan.




Efforts to maximize financing in
Canadian dollars will continue.
The Canadian-dollar proportion of
debt has risen from 49.9% to
68.5% over the last four years.

also maintain approximately 12%
of its long-term debt at a floating
rate of interest in order to reduce
the average long-term interest rate
of its total debt. And it will con-

Moreover, application of the tinue to renegotiate borrowings
exchange-risk management policy when this is economical and give
makes it possible to reduce the preference to maturities of 10
volatility of the cost of debt servic- years or more.
ing by providing maximum hedg-
ing of debt in currencies other
than the US dollar through cur-
rency swaps. Hydro-Québec will
Table 6.19
Present Situation - Financing Strategies
At Decomber 31
1908 1967 1988 1909
Maximize financing in Canadian doliars
= Portion of debt in Canadian dollars reflecting
swaps (in %) 499 52.8 62.6 68.5
Give preferencs to msturities of 10 yeers and more
= Average maturity of debt issued in the current
year (in years) 189 16.2 15.0 234
Renegotiste borrowings when it is economical to do so
* Renegotiations and recalls (in millions of dollars) 1,746 661 591 563
« Interest gain for the year (in méilions of dollars) 8.6 8.1 21 0.3
» Reduction of exchange loss (in millions of doliars) 774 24 (22.4) (21.2)
Reduce volstility of cost of debt service
» Swaps on debt already issued (in millions of dollars} 811 275 802 372
Maintain approximately 12% of debt at a floating rate of interest
to reduce average hiterest expenditure in the long term
« Share of debt at variable rate reflecting swaps and
perpetual debt (in %) 86 9.7 13.1 124




TECHNOLOGY

AND ECONOMIC

SPINOFFS

"1 Tecbnology and lis
Role in Hydro-Québec's
Dervelopment

Technology plavs a vital role in
Hydro-Québec’s development.
Indeed. it has been central to the
substantial progress made by the
utility in recent decades in the
expansion and operation of its
system. In the vears to come, it
will remain one of Hydro-Québec’s
main assets. in light of require-
ments related to service quality,
power-system reliability. the
environment, occupational health
and safety, and profitability of
investment.

With projected spending of almost
half a billion doliars. or about
2.4% of projected sales revenue
for the next three vears. the utility
remains one of the principal forces
of technological development in
Québec. Itintends to continue

to broaden the structural impact
of its technological activities by
strengthening as much as possible
its cooperative ties with industry,
universities, and governmental
and private research centres.

It took new steps in this direction
in 1989 when it created the Centre
d’'innoration technologique en
transport d ‘énergie du Québec
(CITEQ). jointly with Asea Brown
Boveri, and endowed a technology-
management chair at the Université
du Quebec a Montréal. In addition,

43

early in 1990, Hydro-Québec and
its partners will officially launch
Capitecq . a venture capital fund
for the start-up of high-technology
companies in the energy sector.
with initial funding of $13 million.
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7.1.1 Expenditure and Objectives

These activities will contribute

» market technology and sell

Jfrom 1990 to 1992 to three objectives: expertise to enhance the
utility’s profitability and to
The technological activities o gear R & D to Hydro-Québec’s increase Québec exports and
planned for 1990-1992 represent needs: the economic spinoffs of
expenditure of $467 million Hydro-Québec’s activities.
(capital and operating expenditure). * concentrate long-term research
on those avenues most promis-
ing to Hydro-Québec:
Objectives Strategies
Focus R & D on Hydro-Québec's needs Generation:

- equipment reliability, durability and output
- facility design, construction and upgrading
- the environment

Transmission:

- equipment reliability

- system simulation

~ system monitoring and protection
- the environment

Distribution:

- equipment reliability and operating flexibility
- future development of the system

- quality of the electricity supply

Uses of electricity:

- industrial competitiveness and environmental protection
- energy conservation and load management

- development of electric vehicles

Product development:

- expert systems

- systems for power-system: management and instant imaging

- dual-energy remote control, heat pump with nonelectric
backup (PACANE), hydrogen, etc.

Open new R & D facilities:

- turbo-machine laboratory

- centification laboratory for distribution equipment
- experimental line

Concentrate long-term research on most promising avenues

Structure a prospecting netwcrk
Intensify the search for outside partners
Ensure in-house technology transfers

Market technology and expertise

Exploit to greater advantage the marketing potential of products
and expertise

Support the aclivities of subsidiaries to a greater extent
Reinforce current marketing of products and expertise
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Figure 7.1

General Breakdown of Technological Expenditure from 1990 to 1992 -
Capital and Operating Expenditure

(in millions of dotlars)

7.1.2 R & D Strategies

R & D activities are divided into

six areas: generation, transmission,
distribution, uses of electricity,
product development and techno-
logical-installations development.

Table 7.1

R & D Breakdown fre:n 1990 to 1892
Capital and Operating Expenditure
(in millions of dollars)

. Long-term avenues and
prospecting network 13%

B Marketing 6%

D Deveiopment of
expertise, testing and
studies 8%

[J rep73%

Total (in millions):

$ 61

$ 27
$ 37

$342

$467

Operating Capital Total
Generation 48.7 73 56.0
Transmission 102.8 13.0 115.8
Distribution 223 114 33.7
Uses 36.1 132 49.3
Product development 22.8 52 28.0
Installations development - 59 2 59.2
Total 232.7 109.3 3420
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R & D efforts in the field of genera-
tion will assume greater impor-
tance from 1990 on, because of the
utility’s accelerated construction
program and its need to be flexible
enough to adapt to demand. The
focus will be on improving design,
construction and rehabilitation
methods and on increasing the
reliability. durability and produc-
tivity of facilities.

Most transmission-related R & D
will be on equipment reliability
and power-system simulation, and
will reinforce the corporate objec-
tive of enhanced quality of service.

R & D relating to distribution will
focus more on future system devel-
opment and nperational reliability
and flexibility. The emphasis will
be on desigaing and developing
more reliable and efficient equip-
ment and studying the causes of
premature deterioration and aging
of key components of the distribu-
tion system.

R & D on uses of electricity will
focus on more cost-effective pene-
tration of the industrial market by
increasing the energy efficiency of
processes and enhancing the com-
petitiveness of industry. Much of
this activity will be devoted to
enhanced energy conservation
and load management, particularly
through the development of new
heating equipment that makes
more efficient use of the various

energy options during peak periods.

With respect to nroduct develop-
ment, short-term R & D will con-
centrate on three main areas:
expert systems, telerobots or
remote manipulators, and power-
system control and instant-imaging
systems. The selection and man-
agement of development projects
will be consolidated by all units
involved in product development
and marketing.

Lastly, Hydro-Québec will continue
to put into place the facilities
required to meet its technological
objectives and to make them avail-
able to electrical-equipment manu-
facturers or other research centres,
when it is profitable to do so.

Projected investment from 1990
to 1992 includes three special
facilities to be built with outside
partners:

» a turbo-machine laboratory;

* an experimental line in Varen-
nes to study line vibrations;

« alaboratory to certify distribu-
tion equipment.

There will also be a laboratory for
testing residential equipment and
commercial equipment for large-
power and energy accounts. This
project is included in expenditure
relating to the uses of electricity.

7.1.3 Strategies for Long-Term
Avenues

Hydro-Québec is now involved in
four long-term avenues related to
the generation, transmission and
use of electricity: nuclear fusion,
superconductivity, hydrogen

and polymer-electrolyte (ACEP)
batteries.

Efforts in coming vears will be
centred on three strategies:

1)} Structure a prospecting
network to orient long-term
technological-exploration
activities and influence
Hydro-Québec’s development
strategies as required

Rapid changes in technology
require that Hydro-Québec be alert
to developments in areas of partic-
ular interest to it and be prepared
for timely involvement in
exploratory research or studies.




2} Intensify the search for partners

Given the high cost of long-term
research, the utility must maxi-
mize involvement by partners in
financing and carrying out such
research. In particular, it must
consolidate its joint ventures
regarding nuclear fusion and
superconductivity and establish
similar ventures for hydrogen
and ACEP batteries.

Figure 7.2
Expenditure for Long-Term Avenues

in millions of dollars

40 —

3) Ensure technology transfers
within the utility

The first objective of these trans-
fers will be to ensure that the
intermediate results of long-term
research are handled by the units
most qualified to apply them to

the power system and the utility.
Another objective will be to market
the by-products of long-term
research to obtain optimum
profitability from investments.

. m = = B

Nuclear Robotics
fusion

Hydrogen ACEP

(traction)

Superconductivity

[l Hydro-Québec

[:] Partners

[:] To be negotiated

Total expenditure planned

from 1990 to 1992: $60.9 million

Portion paid by
Hydro-Québec: $25.8 mitlion
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7. 1.4 Strategies for Marketing
Technology and Expertise

Marketing Hydro-Québec’s techno-
logical expertise serves two pur-
poses: it contributes to the utility’s
net income and it spurs the devel-
opment of Québec’s economy

by creating new export outlets.
Although most marketing activities
were formerly divided among
Hydro-Québec’s Bureau de com-
nologiques , Hydro-Québec Inter-
national (HQI) and the subsidiaries
of Nouveler Inc., each now has
sufficient expertise to undertake

a new development phase.

1) Maximize the marketing
potential of products
and expertise

As of 1990, the units involved in
marketing technological products
and expertise will consolidate and
combine their efforts with a view
to better determining the products
and expertise to he developed,
evaluating their marketing poten-
tial and drawing up sales plans.
Hydro-Québec will also establish

a policy to protect industrial prop-
erty so as to preserve its techno-
logical know-how.

2) Provide more support for
activities of subsidiaries

Hydro-Québec’s construction and
operations expertise is essential
for marketing the products and
services offered by HQL. For HQI
10 be able to take advantage of all
sales opportunities and to deliver
the best possible products and ser-
vices, it is important that supply
thereof be an integral aspect of
sales plans. As of 1990, Hydro-
Québdec plans to add resources to
the units that perform a substantial
amount of work for HQIL.

Hydro-Québec will also provide
further support for the marketing
of products it develops to meet

its own needs, by offering the sub-
sidiaries that market them guaran-
teed access to its own market, and
by promoting these products out-
side the utility.

3) Strengthen marketing of
technology and expertise

HQI will strengthen its expertise in
financial packaging, international
representations to customers and
investors, and its ability to offer

a complete range of products and
services. Hydro-Québec will also
strengthen its existing and future
subsidiaries by giving them
product ranges that have manufac-
turing and marketing similarities.

7.2 Economic Spinoffs

Hydro-Québec is responsible for
developing Québec’s hydroelectric
resources and contributing to the
province's economic growth. To
this end. the utility has consider-
able economic levers at its disposal.
The first are related to the substan-
tial human resources and physical
plant required for its construction
program and the operation of its
installations. For example, the
utility’s operating activities and
expenditure alone make a direct
and indirect contribution to
Québec’s economy estimated at
nearly 5% of the gross domestic
product. Moreover. to maximize the
impact of its purchasing power, in
January 1989 Hydro-Québec adopted
a policy setting out economic-devel-
opment strategies and orientations
to promote the manufacture in
Québec of the strategic equipment
it requires.

Fulfilling its mandate to supply
electricity under the best possible
conditions is also 2 major lever
of economic development. Morz
specifically. the utility’s attractive
rates, combined with marketing
programs, enable companies in
Québec to improve their ability
to compete and thus enhance
Québec’s industrial dynamism.
Lastly, Hydro-Québec is also
involved in Québec’s economic
development by contributing to
the government treasury.




7.2.1 Jobs Sustained

Over the next three years, the
total number of jobs sustained

by Hvdro-Québec’s activities will
increase by 24,600 person-vears.
from 62,500 person-years in 1989
to 87,100 person-vears in 1992.
This level compares favorably with
the 70,000 jobs forecast for 1991 in
the 1989-1991 Development Plan.

Construction Program
and Operations

In 1989, Hydro-Québec began 2
new phase of the expansion of its
generating facilities. In the years to
come, the utility will also be spen-
ding substantial 2mounts to main-
tain existing installations and
strengthen the transmission and
distribution systems.

Québec Content of Goods
and Services

In the next three vears. total capi-
tal expenditure (excluding grants.
investments and loans) will be
$12 .8 billion. although the figure
forecast in last vear’s Plan was
$10.5 billion. The main reasons for
this difference are earlier construc-
tion of the La Grande 1. Brisay and
Laforge 1 projects and accelerated
construction of the Grande Baleine

project.

This capital expenditure will create
substantial economic spinoffs.
Direct construction-related jobs
for employees of Hydro-Québec
and its contractors will increase
from 10,400 person-vears in 1989
to over 18,100 in 1992. Indirect
employment at suppliers will
increase from 11,500 to 20,000
person-years.

Furthermore. the utility’s operat-
ing activities from 1990 to 1992

will require about 19.000 emplovees
and will help sustain an average of
9,000 indirect jobs.

Over the longer term. from 1993
to 1999, gross annual investment
will average $6.8 billion according
to the average scenario, in
comparison with the §5.5 billion
forecast for the same period in the
1989-1991 Development Plan. This
substantial increase is to a large
extent due to earlier construction
of Eastmain 1 and of the Nottaway-
Broadback-Rupert (NBR) complex.
Commissioning of the first NBR
generating stations is scheduled for
early in the next century.

Objectives

Strategles

Maximize economic spinoffs of Hydro-Québec’s purchases of
strategic equipment

Enter into manufacturing agreements whereby Hydro-Québec
guarantees the supplier a market in return for an undertaking
to manufacture the product in Québec and conduct an R & D
program

Enable companies to test their new products on the
Hydro-Québec power system, according to pre-determined
conditions

Promote, in cooperation with the /nstitut de recherche
d’Hydro-Québec (IREQ), the establishment in Québec of
companies manufacturing new products

Enter into compensation agreements whareby, in exchange for
a guaranteed market for one product, manufacturers undertake
to produce in Québec another strategic product used by
Hydro-Québec




50

Hydro-Québec can maximize its
impact on Québec’s economy
through measures to raise the
Québec content of its purchases,
especially those of strategic equip-
ment, which accounted for about
25% of its total purchases in 1989.
This type of equipment, which

will represent about 30% of con-
struction-related purchases in the
next three vears, requires special
attention. The Québec content of
Hydro-Québec’s purchases varies
widely. In 1989, goods and ser-
vices purchased by the utility had
an overall Québec content of 76% ,
or 57% for goods and 94% for
services and construction work.
The Québec content of strategic
equipment purchased in 1989 was
66% . If, however. primarily elec-
trical equipment and apparatus are
considered, excluding cables and
conductors, steel for lines and sub-
stations, and metal cables and guy
wires, then the figure drops to 51% .
Strategic equipment also represents
an important target because its
reliability and availability have a
direct impact on service continuity
and quality, and, for many products,
the utility is the main purchaser

in Québec.

The Canada-US Free Trade Agree-
ment is causing. and further inte-
gration of the European Commu-
nity in 1992 will also cause, wide-
spread rationalization. Rather than
winding down, this trend will
accelerate in the vears to come,
and Hydro-Québec intends to take
advantage of the possibilities so
created to further develop Québec’s
electrical industry. To do so, in
line with the utility’s policy of
promoting economic development
through its purchasing power, it
will emphasize two key aspects:
product quality and R & D. It will
encourage its suppliers to meet
ever-higher quality standards and
will give priority to suppliers that
channel effort and investment into
R & D in Québec, so that increas-
ingly competitive products can be
developed for export worldwide.

In 1989, Hydro-Québec entered
into three manufacturing agree-
ments. The first, contingent on
competitive prices, concerns the
manufacture in Québec of series
compensation equipment for the
transmission system at a cost of
close to $250 million. The second
is for the manufacture, in Québec,
of resistive voltage detectors
designed by IREQ. The value of
this agreement is estimated at
$1.5 million. The third agreement,
to cost close to $1.2 million, is for
the manufacture in Québec of snap-
oninsulator-holders for the distri-
bution system.

In addition, an R & D program,
carried out jointly by Hydro-
Québec and a2 manufacturer under
2 manufacturing agreement, has
led to the development of a cold-
temperature SF, circuit breaker,
the first of its kind in the world.
The two parties are now negotiat-
ing an understanding that will
guarantee Hydro-Québec a compet-
itive cost price and the manufac-
turer 2 sufficient initial order to
start production.

The objective and strategies out-
lined last vear, under the policy
of promoting economic develop-
ment through purchasing. vielded
encouraging results and so will
remain the same in the vears to
come. The utility intends to pursue
this policy to increase the Québec
content of strategic equipment.
And in the prevailing context

of market globalization, Hvdro-
Québec will study the newcomer
markets more closely, to obtain
its strategic equipment at the best
possible conditions.



Marketing and Energy-Efficiency Programs

Objective

Strategies

Maximize the comparative advantages ot hydroelectncity as a
factor in the locatron and development of industry

electrotechnologees

Ofter nsk-and-profit-shanng formuias to industnial customers for
whom electncity is a2 major production tactor

Continue the Electrotechnology Implementation Assistance
Program, begun in 1968. with emphasis on electnical efficcency
Ensure research. development and demonstration of

In line with its development objec-
tive for Québec markets. Hydro-
Québec has drawn up 2 marketing
plan that focuses primarily on
large-power users. These are pri-
marily the puip and paper. smelt-
ing and refining. and che..iical
industries. Their ability to compete
has enabled them to secure a sig-
nificant portion of domestic and
foreign markets.

With the international scene
becoming increasingly competi-
tive, Québec industries must he
able to rely on favorable electricity
rates to maintain and increase
their growth. Another of Hydro-
Québec’s concerns is ensuring that
electricity is used as efficiently as
possible. The costs of generation
are constantly rising, so it is
important to avoid waste. The util-
ity's marketing programs reflect
these various concerns.

Electricity-intensive industries
that want to locate in Québec can
reduce their risks by negotiating
with Hydro-Québec contracts
based on risk and profit sharing.
In 1989, four new contracts were
added to the nine signed since
1986 under the risk-and-profit-
sharing program. The four con-
tracts represent a total capacity
of 1,545 megawatts and are related
primarily to aluminum smelter
projects.

The US firm Alumax will, by 1992,
spend $1 hillion to construct an
alunuaum smelter with an annual
capacity of 215.000 tonnes in
Deschambauit. The Alouette Inc.
smelter, also with a capacity of
215.000 tonnes. will start up in Sept-
iles in 1992, at a cost of $1.2 billion.
It has the option to double its
production capacity in 1995.
Revnolds will spend $500 million

to add 120.000 tonnes to its exist-
ing capacity at Baic-Comeau. All
told. these projects represent

1.800 permanent direct jobs.

Hvdro-Québec also runs an Elec-
trotechnology Implementation
Assistance Program to demonstrate
efficient electrical processes and
to promote their adoption by
Québec industries. Phase 1 of the
program generated 500 projects
and 5230 million in investment.
By 1992. Hydro-Québec expects
phase Il to add 250 projects entail-
ing investment of $150 million.

Although this very successful pro-
gram is available to companies of
all sizes. it is of special benefit to
small and medinm-sized busi-
nesses. So. while there have been
major-spending projects. such as
Pétromont’s replacement of gas
turbines with electric motors,
there have also heen a large num-
ber of cases of the introduction of
electrical processes into small and
medium-sized businesses, such as
the heat pump., electrical resis-
tance and infrared. And new high-
performance technologies such as
microwaves, high frequencies,
osmosis and mechanical steam
recompressors, are gradually being
introduced into Québec industries.

m



In the vears to come. Hvdro- In conclusion. Hydro-Québec’s the development of Québec’s elec-
Québec will also promote energy activities have a permanent impact trical-equipment industry. and
efficiency by the setting-up of vari- on Québec’s economic develop- substantial R & D budgets have
Ous energy-conservation programs. ment. in addition to temporarily sparred technological development
More specifically, it will subsidize sustaining economic activity dur- in the province. Lastlv. optimizing
the purchase of electrical equip- ing construction periods. Its major hvdroelectricity’s comparative
ment and accessories that use less generation and transmission advantages has helped sustain
electricity. The utility is also likely projects have given rise to hydraulic permanent jobs. particularly in
to institute a program to evaluate and project-management expertise large-power industries.
the energy-conservation potential that has contributed to the world-
of its various customers. wide success of Québec’s consult-
ing engineering firms. Similarly.
Jobs sustained by electricity- measures to increase the Québec
marketing activities will increase content of its purchases of strategic
from 14,800 person-vears in 1989 equipment have contributed to
10 20,400 in 1992.
Table 7.2
Jobs Sustained by Hydro-Quéoec
(n person-years)
Activity 1988° 1909 1950 1991 1992
Operations and investment 43675 47.685 57.670 64.835 66.720 ;
Jobs related 1o operations 23475 25.775 28,020 28055 | 28680 |
- Direct 17235 | 18090 19.040 19310 | 19610
- Indirect 6.240 7.685 8.960 8.745 9.070
Jobs related to investment 20.200 21.910 29,650 36.780 38.040 ‘
- Direct 9.530 10415 14,260 17665 | 18065 |
~ Indirect 10.670 11.495 15,390 19,115 19975 |
i
Marketing 11,455 14,835 22,840 24.255 20375
Jobs related (0 operating activities ;
and invesiment by large-power industries 8.625 13915 21,390 22,255 18.460 |
Jobs reiated {0 other marketing programs |
(dual-energy, slacirotechnologies. 1
and energy conserv.ion) 2,830 920 1,450 2,000 1915
; B
Yotsl 55,130 62,520 80.510 89,000 87.095 |
?:
‘ Revised figures for 1988. i
|




7.2.2 Contribution to Québec
Treasury

Hydro-Québec contributes to
Québec’s economic growth with
tax and revenue income, and the
Québec government consolidates
Hydro-Québec’s net income into
its general revenue. This amount
was $565 million in 1989 and will
average $790 million over the next
three vears. However, for this
period. Hydro-Québec does not
expect to pay any dividend to its
government shareholder.

Tabie 7.3

Hydro-Québec Contribution to Québec Treasury

(in millions of dollars)

The utility also makes contribu-
tions in the form of real estate
taxes and the tax on capital. as
well as 3% of its gross revenue
from sales of firm electricity in
Québec in lieu of property tax on
its generating and transmission
facilities. These taxes will average
$392 million annually from 1990
10 1992.

Taxes®
Netincome* *
of which dividends” * *

324
182

387
879

‘ Excluding retail sales tax

i Reflecting assumptions of the financial framework
Lo Dividends declared for 1988 and 1989
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INTRODUCTION

During coming vears Hydro-Québec will work to improve the quality of its service and promote
electrical effictency. Another chief priority will be to maintain a sound financial situation in face
of the difficult short-term situation and the resumption of major long-term hydroelectric projects.
Thus. rate increases must support a number of the objectives in the Development Plan.

The ditficult temporary conditions associated with low runoff, along with Hydro-Québec's
cfforts to improve service quality and promote energy conservation, will all have a serious
impact that the utility intends to manage over time in order to avoid burdening its customers with
rate shocks. Towards this objective. Hydro-Québec intends to support electrical efficiency efforts
to help its customers oftset the rate increases, and contain the growth of demand and associated
costs.  Demand management programs, such as the dual energy and interruptible power
programs. will also help reduce the utility's costs.

After a briet review of electricity prices, this Proposal analyses changes in the costs of supply,
sets forth rate and marketing policies, and presents the increases proposed for 1990 and 1991.
Finally, it explains rate modifications and increases by rate category, and discusses their impact
on customers and the utility's revenue.

Highlights
1. Proposed overall increases of 7.5% on May 1. 1990 and 7.5% on May 1, 1991.
Average yearly increase by rate category:
Domestic rate (D) : 8.5%
General rates - small power G) 6.5%
- medium power (M) : 6.5%
- large power (L : R.O0%*

*Actual impact of 7.2% , taking the rate stabilization program into account.

2

Restructuring of the large power general rate (1.).




1 REVIEW

1.1 Competitive Position

Since it was nationalized in 1963, Hydro-Québec has succeeded in maintaining stable and
competitive prices, in spite of a variable economic and erergy context.

As shown in Figure 1, the electricity price index has remained slightly below inflation since
nationalization. In real terms, consumers are paying slightly less than in 1963, which has helped
increase the buying power of Québec consumers while providing them with the comforts of
electricity.

Figure 1
Inflation and Energy Prices
(1963 = 100)
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Electricity enjoys a favorable competitive position compared with other forms of energy. As
shown in Table 1, electric space and water heating for a single-family home costs 9% and 6%
less than with old fuel-oil and natural-gas heating systems, respectively. Such old systems make
up the majority of fuel-oil and natural-gas heating sysiems in Québec. It is interesting to note
that approximately 70% of Québec homes are electrically heated, and that the rate of penetration
of electric heating in new constructions is 94%. Also, as shown in Table 1, the advantage of
electricity increases when it is used as part of a dual energy system whose other energy source is
fuel oil.




Table 1
Competitive Positions* — Space and Water
Heating in the Residential Sector
Electricity = 100
(Fourth Quarter — 1989)

Type of system 14,800 kWh 18 ,800 kWh™" 30,800 kWh

(Fuel oil, natural gas Natural Natural Natural

and dual energy) Fuel ol gas Dual energy"* Fuel of gas | Dual energy™* Fuel oil gas | Dual energy™
Oid 114 114 94 109 106 as 101 94 79
New 105 107 93 2] 100 87 90 8% 78
High-efficiency 102 89 92 95 83 86 86 73 77

*  Including maintenance costs for space and water heating systems

** Dual energy Rate DT, with fuel oil

*** Average consumption of a single-family house for space and water heating

Québec consumers also enjoy some of the lowest rates in Canada and North America. For
example, a residential customer in Toronto pays 34% more than a Montrealer. As shown in
Table 2, Ontario Hydro's industrial customers also pay 34% more than those of Hydro-Québec.

Table 2
Comparison of Electricity Price Indices — Large Cities —
as of May 1, 1989*

Residential Small Medium Large
power power power
(40 kW (1,000 kW (100,000 kW)
{1,000 kWh) 10,000 kWh) 400,000 kWh) (85% Load
factor)
Canadian cities
Montréal (Québec) 100 100 100 100
Toronto (Ontario) 134 120 121 1347
Winnipeg (Manitoba) 101 75 79 94
Edmonton (Alberta) 110 107 109
Vancouver (B.C.) 112 83 83 101
American cities
New York City 316 243 248 233
Boston {Massachusetts) 232 172 158 204
Detroit (Michigan) 236 181 177 221
Chicago (lllinois) 236 174 75 186
: Excluding sales tax
* Onlarie Hydro customers




1.2 Rates and Price Indices

Over the last few years, Hydro-Québec's firm electricity sales in Québec have been growing at a
strong pace, increasing at a yearly average rate of 7% since 1984, as indicated in Table 3.

Québec’s significant economic growth over this period partly accounis for this increase in
electricity requirements. In more specific terms, Québec’s domestic product has sustained annual
growth of 4.3% since 1984. The relatively moderate increase of electricity rates over the same
period has also helped encourage sales growth. In fact, the vearly increase of electricity rates has
averaged only 4% -- less than the inflation rate, which increased 4.3% per vear on average during
the same period. This rapid growth of sales also allowed the utility to slightly improve its
financial situation.

Table 3
Changes in Rates and Other Indices
Average
yearty
1984 1985 1986 1987 1988 1989 growth
i
I Firm electricity
' sales in Québec
1 TWh 91.0 976 1035 1104 119.8 1276
‘ % variation 6.9 73 6.0 6.6 85 6.5 70
i Québec’s GDP
: % variation 6.7 27 30 58 54 22 43
. Electricity rates
; % variation 34 25 54 46 39 43 40
| Consumer price index
| %variation 44 40 4.1 44 4.1 43 43
. Return on equity

L% 47 32 4.4 70 8.0 70




Nonetheless, the rate increases have not been sufficient to enable Hydro-Québec to regain
the financial situation it enjoyed in the early 1980s, as shown in Figure 2. This has left
the utility in a vulnerable position as the 1990s begin. at a time when it must again step
up its financing program.

Figure 2
Changes in Return on Equity
Hydro-Québec’s Overall Activities
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2 EVOLUTION OF COSTS OF SUPPLY

The rate increases proposed by Hydro-Québec are based on average costs of supply. In the shont
term, diificult conditions resulting from the low runoff. the utility’s efforts 1o improve service
quality, and the introduction of an ambitious energy conservation program will exercise upward
pressure on costs. In the medium and long terms - aside from the ongoing service quality
enhancement programs - expenditures incurred to maintain existing facilities and the
commissioning of new facilitics will make the largest contribution to rises in supply costs.
Overall. these tactors will have a serious impact which the utility intends to manage over time in
order to avoid burdening its customers with excessive nute shocks.

2.1  Characteristics of Costs of Supply

Costs of supply are the expenditures Hydro-Québece must make to generate, transmit and
distribute the electricity its Québec customers require.  More precisely. these costs include
expenditures, interest, exchange loss and the return on equity.  Overall. these expenditures
include the costs related to Hydro-Québec’s facilities. trom the oldest to the most recent, required
to supply power to its customers. They are theretore average costs.

Return on equity is the sharcholder's return on investment, and is an important measure of the
utelity’s financial health. In the coming yvears, Hydro-Quebec is aimung at a 13% return on equity
for overall sales subject to the Rates Bylaw. This rate is lower than the returns granted to other
public utilities in 1989, such as Gaz Métropolitain (14.2577) and Bell Canada (13.25%).

A sound financial situation should allow Hydro-Québec to continue obtaining financing on
attractive terms. This is particulaily important in that the period 1990-1999 will be characterized
by a large volume of borrowings on financial markets for the planned construction program. ht
should be underlined that gross annual borrowings will rise from $3.2 billion in 1990 10 $4.9
billion in 1992, to attain a total of $30.2 billion tor the overall period 1990-1999.

2.2 Costs of Supply in Coming Ycars
Costs of supply for the three years covered by the Development Plan are appreciably higher than

those projected 1n last year's Development Plan, for contextual as well as structural reasons.
Table 4 shows cost increase factors which are independent of demand growth.

From a contextual viewpoint, the low runoff in the last six years has forced Hydro-Québec 1o
implement a series of costly measures to meet demand.  In the last two years, the low runofT has
been the main factor affecting the financial performance of the utility, causing a cumulative
reduction of net income of more than S500 million. The effects of the low runof situation will
still be felt in 1990, As shown in Table 4. the intensive operation of Tracy thermal generating
plant and the purchase of makeup power from neighboring systems will reach $212 million.




Table 4
Impacts of Principal Modifications on Expenditure, Interest and Exchange Loss,
Compared with the 1989-1991 Development Plan
(in millions of dollars)

1990 1991 1992 Total
Contextual impact
Expenditure caused by low rur.off® 212 0 0 212
Structural impact
Quality of service ** 83 118 123 324
Power refiability and revision of
the average output of generaling stations™** < 58 150 208
Energy conservation 24 54 86 164
Training programs i3 20 20 56
Other modifications®*** 7 53 51 111
Total structural impact 130 303 430 863
Total 342 303 430 1,075

“Excluding revenue shortfall of $102 milkon caused by the buyback of dual-energy conlracls
- Introduction of Maintenance Enhancement Program (PAM) and Service Quality Enhancement Program — Customer Services
(PAQS — clientéle} and re-evaluation of Service Quality Enhancement Pragram — Distribution System (FAQS 2) for the period
Involves additional generating equipment to cope with peak demand, power purchases, and purchases from independent producers
Renovation of generating stations, application of Act 116 concerning pension expense. provision for decommissioning of Gentilly 2,
modification for depreciation costs, taxes, economic parameters and other curent activities

Furthermore, the launching of new programs will result in major operating and interest
expenditures of a more permancnt nature. These programs mainly involve energy conservation
and the improvement of service quality. The difference between this year's Plan and last year's is
$863 million for the 1990-1992 period, as shown in Table 4.

Service quality is one of Hydro-Québec's paramount concems. This is why it has implemented
three major programs: the Maintenance Enhancement Program (PAM) for generation,
transmission and telecommunications facilities; the Service Quality Enhancement Program —
Customer Services (PAQS - Clientele); and the Service Quality Enhancement Program —
Distribution System (PAQS 2). These programs will require additional expenditures of $324
million over last year's projections.

Also, more stringent reliability criteria and the lower productivity projections for existing
generating facilities will result in higher expenditures than those projected in last year's
Development Plan. To adequately meet demand, the utility will have to bring forward the
construction of gas-turbine generating facilities; purchase power; and buy from independent
producers. These steps represent additional expenditure of $208 million in the short term.

As of 1990, Hydro-Québec will implement a major energy conservation program. This
commitment will result in expenditures of S1.8 billion between 1990 and 1999 and will reduce
energy demand by approximately 12.9 terawatthours in 1999. In the shorter term, promoting
energy conservation will entail expenditures of $164 million which were not provided for in the
1989-1991 Development Plan. Although this program will help to hold down customers'
electricity bills from 199(), its beneficial effects on the costs of supply will only be fully felt in




the longer term as it begins to slow down demand growth and the construction needed to meet
the demand.

Additional expenditures will also be required to intensity the training of Hydro-Québec’s
employees, which is warranted by increased service quality activity. the high technical level of
work and the quickening pace of technological evolution.

Finally, additional expenditures of $111 million will also be necessary due to increases in
depreciation costs and taxes, changes in economic parameters, as well as other modifications
such as the application of Act 116 to pension expense and the decommissioning of Gentilly.

Thus, for the 1990-1992 period. additional expenditures will exceed $1 billion. which represents
approximately 6% of total expenditure, interest, and exchange loss.

Figure 3 breaks down supply costs in the 1989-1991 Development Plan and the 1990-1992
Development Plan by major expenditure item and required retum. The Figure also highlights the
importance of structural and contextual factors that were not included in last vear's projections.

Figure 3

Breakdown of Costs of Supply 1990-1992
(Sales subject to the Rates Bylaw)

In cents per kilowatthour
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These assessments take into account the measures Hydro-Québec plans to set in motion in the
coming years to control the growth of its operating expenditures. The utility did in fact
undertake such a control program in 1982. As a result, the inflation-adjusted growth of operating
expenditures was reduced to a yearly average of 1.9% for the 1982-1988 period versus 10% for
the 1976-1982 period. Hydro-Québec achieved this result while experiencing total annual sales
growth of 6%, acquiring 460,000 new customers, and adding 3,200 kilometres of transmission
lines and 4,300 kilometres of distribution lines to its system.

In the next few years, Hydro-Québec will continue striving to improve individual productivity.
Several measures have already been implemented to increase service quality, clarify the
subcontracting issue, improve the productivity of power transmission and distribution projects.
and intensify training programs.

Demand management and energy conservation programs will also help control supply costs in
the medium and long terms by restraining demand growth. These programs are further described
in a complementary document entitled "Hydro-Québec and Energy Efficiency”.

Summary

* Supply costs for the 1990-1992 period are higher than those projected in last year's
Development Plan. The addi.ional expenditures resulting from the low runoff situation and
the implementation of new programs aimed at improving service quality and energy
conservation will exceed $1 billion.

* In coming years, Hydro-Québec wants to attain a 13% return on equity for all sales subject to
the Rates Bylaw. This cbjective will ensure the utility’s financial soundness and thus support
its investment program.

* Hydro-Québec will pursue its efforts in restraining the growth of operating expenditures
while continuing to improve individual productivity. Consumption control and energy
conservation programs will also help the utility contrcl the growth of supply costs in the
medium and long terms by restraining the growth of demand.




3 RATES PROPOSAL

Rates are determined on the basis of a careful balance between the utility's financial requirements
on the one hand, and its rate and marketing orientations with regard to customers on the other.
This is the basis of the rates policy Hydro-Québec adopted in 1985 which has four guiding
principles:

» maintain standardized rates throughout Québec and standard treatment for customers with
similar consumption charactenstics;

» achieve rate categories that gradually but accurately reflect the costs of supply of the various
products delivered,;

« take customer methods of operation into consideration;

« facilitate understanding and appiication of the rates policy.
3.1 Rates and Marketing Policies

Among these guiding principles, an accurate reflection of overall supply costs is of particular
importance in a context characterized by growing costs and efforts on the part of the utility to
encourage energy conservation through its marketing programs. It is also of prime importance
that customers be fully aware of the costs associated with satisfying their power requirements.
Thus, electricity rates will have to gradually reflect the supply costs specific to each rate
category.

Hydro-Québec will implement a series of programs aimed at ensuring the long-term penetration
of energy conservation measures. These measures are advantageous for Hydro-Québec's
customers, and their integration into the utility's strategic planning objectives will help Hydro-
Québec adjust its construction program and better adapt it to Québec's real needs. In this
context, energy conservation is a means of production just like a power plant, and will contribute
to satisfying Québec's power requirements while slowing the growth of supply costs and,
consequently, the revenue required.

However, the adoption of energy conservation measures as a tool for controlling the growth of
supply costs requires certain favourable conditions. Giving consumers the right price signals is
crucial to encouraging them to adopt energy-conserving habits and make better use of energy
resources in general. Conserving energy and making sound energy choices are more difficult for
customers if the price signal is distorted.

Hydro-Québec's goal of accurately reflecting supply costs is one of the main principles it must
demonstrate in its rates structure. In fact, this is the very reason why the utility has for several
years been proposing rate increases which would bring rates clossr to actual costs in each rate
category. This objective is particularly desirable in the present context of encouraging
consumers and the market to use electricity at its real value,

The reflection of increases in the costs of supply will, however, be adjusted in such a way as to
avoid overly sharp rate increases. This approach will make it possible to ensure the stability of
rates.




3.2  Proposed Qverall Increases

As shown in Table 3, the utility's financial situation has not evolved in such a way as to allow it
to achieve the required return on equity. This objective remains out of reach and the rhythm of
the 1986-1989 recovery efforts has been broken. The lack of an adequate margin of manoeuvre
leaves the utility particularly vulnerable to contextual hazards such as the low runoff problem
expenienced in recent years. In addition, with increased operating and interest expenditures in
1990, the utility's objective may well become even more distant. Some catching up is therefore
in order, especially in view of the forthcoming stepped-up investment program.

3.2.1 Proposed Approach

Since Hydro-Québec intends to ensure its customers a certain degree of rate stability, it would be
totally unrealistic to try and attain its return on equity objectives as early as 1990. The 20% rate
increase that would be required to do so would be excessive. Nor could such an increase be
justified given that the present unfavorable context, which will sharply increase expenditure in
1990, will subsequently disappear. Only structural expenditures will remain, as illustrated in
Figure 3.

The utility therefore proposes not to make the necessary financial correction in 1990, and to
allow certain financial criteria to fall to their lower limits. It 1s opting instead for a more gradual
approach that will spread rate increases over time, so that the revenue generated will allow 1t to
reach its objective only in 1992,

This gradual approach is also preferable in terms of customers’ ability to pay and the utility’s
marketing objectives. Energy conservation programs are good ways to help customers
compensate for rate increases. Because these programs will be implemented gradually, it makes
sense to spread rate increases over time. This rate-smoothing approach will still allow Hydro-
Québec to send out price signals that promote energy conservation.

Hydro-Québec is pursuing important objectives through certain rate structure modifications
proposed in this document. These objectives could not be achieved if a major rate shock were
imposed in 1990.

3.2.2 Rate Increases Set for Two Years

For 1990 an overall increase of 7.5% appears to be the minimum possible. Such an increase
barely covers interest costs and would yield a return on equity of only 4.8% from overall sales.
This would be difficult to accept if significant recovery were only to take place in the short term.

In order to ensure its financial recovery, Hydro-Québec therefore proposes to set rate increases
for two years in the next Rates Bylaw. A 7.5% increase on May [, 1990 would not allow the
utility to maintain satisfactory financial ratios, but is an acceptable solution when combined with
an identical increase on May 1, 1991 which would permit recovery.

Setting rate increases for two years will also provide a measure of certainty in financial milieux.
It will also give customers a clear picture of the utility's orientations. Since they will know the
second year's increase ahead of time, they will be in a better position to plan their financial and
energy commitments. They will also receive a clear signal as to the utility’s intention to
continuously promote encrgy conservation programs.




This Rates Proposal should allow a rate increase for 1992 that is closer to inflation and consistent
with long-term growth in costs. A hypothetical average rate increase of 6% has been retained for
1992, for comparison purposes. Figure 4 shows that, according to this scenario, Hydro-Québec
would in 1992 be a situation similar to that projected in its 1989-1991 Development Plan, where
increases were strictly limited to keeping up with inflation.

Figure 4
Relative Positions of Inflation-Linked
and Proposed Rate Increases
(Sales Subject to the Rates Bylaw)

in cents per kilowatthour
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Note that in 1992 the difference between the revenue that would be generated from the inflation-
linked rate increases projected in the 1989-1991 Plan and that which would be generated from
the increases now proposed is about equivalent to the expenditures to be incurred for the new
programs discussed abnve,
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3.2.3 Impact of Rate Increases on Financial Ratios

The impact of the proposed rate increases on Hydro-Québec's financial ratios is illustrated in
Table 5. The Table also shows the impact of increases equal to the inflation rate, as projected in
the 1989-1991 Development Plan.

Rate increases linked to inflation would be clearly insufficient to maintain the utility's financial
ratios. This would not be acceptable since ii would affect the utility's borrowing power and
would not provide sufficient flexibility to deal with fluctuations in its economic environment.

Table §
Impact of Proposed Rate Increases Versus Increases
Forecast in 1989-1991 Development Plan

1989 1990 1991 1992
Rate increases 45 75 43 75 52 6.0
(%)
Net income 565 05 401 593 879 667 1,099
($ millions)
interest coverage 1.12 1.02 1.05 1.08 117 1.06 1.19
Capitalization
(%) 259 244 247 236 245 226 244
Return on equity
(%) 7.0 36 48 6.7 9.7 7.1 10.9
Selffinancing
(%) 30.0 23.7 258 228 275 227 29.0

The rate increases which Hydro-Québec proposes in this document will enable it to attain, by
1992, a financial situation comparable to that projected in last year's Development Plan. This
situation is satisfactory, even though three of the four major ratios that measure the utility’s
financial health do not rise above their minimum levels. The capitalization rate remains under
25%, the return on equity only reaches the average cost of debt in 1992, and the self-financing
rate remains under the 30% objective.

Summary

. The utility’s present income levels do not allow it to cover its supply costs including the
required 13% return. A financial recovery program is therefore required.

. An attempt to reach the utility's financial objectives as early as 1990 would entail a sharp
rate increase of the order of 20%. Hydro-Québec therefore proposes a more gradual
approach that will allow it to reach its objective by 1992,

. Hydro-Québec requests immediate approval of a 7.5% rate increase on May 1, 1990, and

another 7.5% increase on Ma; I, 1991,
L — —— —_




4 RATE CHANGES AND INCREASES BY RATE CATEGORY

The 1990-1991 rate revision has four aspects: different rate increases for the main rate classes; a
modified structure for general-service Rate L for large power; changes in prices and certain
conditions of dual-energy rates; and the introduction of a way for industrial customers to
experiment with interruptible power.

4.1  Proposed Increases for the Main Rate Categories

As mentioned in the previous section, Hydro-Québec proposes to increase the rates for sales
subject to the Rates Bylaw by 7.5% on May 1, 1990, and by 7.5% on May 1, 1991. These
increases are averages for all rate categories subject to the Rates Bylaw.

Rate categories D (residential service), G (small power, general service), M (medium power,
general service) and L (large power, general service) are Hydro-Québec's main customer
categories. They have different characteristics, particularly in regard to consumption, costs
incurred to meet demand and contribution to the utility's revenue.

Hydro-Québec's efforts to serve its residential customers are perfectly understandable given their
dominant position in relation to other customer categories. Besides its generating and
transmission facilities, Hydro-Québec must maintain and develop a large distribution system to
meet these customers’ growing electricity requirements. It should also be noted that Hydro-
Québec's Proposed Development Plan 1990-1992 provides for a $2.3 billion investment over the
next three years to develop and modemize the system. This is $283 million higher than forecast
in last year's plan.

Also, the high level of consumption resulting from heating and other residential winter
requirements, especially during peak periods, is a significant factor in establishing the cost of
serving residential customers. On the whole, supply costs for low-voltage, Rate D and G
customers are higher than those for medium- and high-voltage, Rate M and L customers.

Table 6
Relative Contribution to Costs and Revenue
by Rate Category
1989
Rate Category Relative contribution | Relative contribution Revenue/cost
to costs* to revenue ratio®*

(%) (%)
D Iresidential) 50.6 452 0.89
G (small power) 12.3 154 125
M (medium power) 156 19.4 1.24
L (large power) 215 20.C 0.93
Total 100.0 1€3.0

* Excluding return
** Ratio of relative contribution to revenue over relative contribution to costs




Table 6 shows an imbalance between the revenue generated from each rate category and the
costs required to meet demand within each rate category. For example, residential customers
contribute a very low proportion of revenue (45.2%) to costs (50.6%) in this sector.

The ratio calculated in Table 6 illustrates this situation. This ratio expresses the relationship
between the contribution to revenue generated and the contribution to the costs of supplving
electricity for each rate category. A ratio equal to 1.00 represents a contribution to revenue that
is equal to costs incurred. A ratio of less than 1.0 demonstrates an inadequate contribution. In
Table 6, Rates G and M show revenue greater than that required for their supply costs. They thus
make up for the losses resulting from the cross-subsidization of rate categories.

This imbalance is also illustrated in Table 7 which underlines the residential sector's low
contribution to profits from electricity sales in these customer categories. For 1989, the profit
margin for sales to Rate D customers is estimated at only 5%. The residential sector has the
highest sales volume but gencrates the lowest proportion of profits. Inversely, Rate G and Rate

M customers, with a smaller share of sales, compensate for this through a profit margin greater
than 31.0%.

Table 7
Contribution to Profits by Main Rate Category
1989
Rate Category Share of Profit Contribution
sales margin to profits
D (residential) 42 3% 4.8% 14.5%
G (smali power) 11.1% 31.8% 33.0%
M (medium power) 7.1% 31.3% 40.9%
L {large power) 29.5% 8.6% 11.6%
Total 100.0% - 100.0%

This dependence of Hydro-Québec's profitability on rate categories G and M, where competition
with other energy sources is much more intense and where electricity’s competitive position is
the weakest of all, constitutes a financially precarious situation in the long term which must be
progressively rectified.

As for short-term measures, the option chosen for 1990 and 1991 must take into consideration
the economic context. Under present conditions, where proposed overall rate increases are
already large, Hydro-Québec believes it must adopt a moderate approach, as indicated in the
following table. This approach is in line with the policy retained by the utility to reduce the
cross-subsidization between categories D and G by half by the year 2000.
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Table 8
Proposed 1990 and 1991 Increases
for the Main Rate Categories

Rate Categories 1990 1991
Rate D (residential) 8.5% 857
Rae G (small power) 6.5%: 6.5%
Rate M (medium pcwer) 6.5% 6.5%
Rate L (large power) 8.0 8.0%°
Av2rage increase 75%: 5%

* Real effect of 7.2% on revenue. with the rate stabilization program taken into account

The proposed increases will allow a slight correction in the level of cross-subsidization. as
demonstrated in Table 9.

Table 9
Revenue-Cost Ratios, Main Rate Categories
Rate Categories 1989 1991
Rate D (residential) 0.89 .90
Rate G (small power) 1.25 121
Rate M (medium power) 124 1.22
Rate L (large power) 0.93 0.93

While intended to rectify the potential threat to the utility's financial stability, this proposal
would also have a beneficial impact on small businesses and Québed’s cconomy in general.
Thus, increases for Rate G and M customers, which include small and medium-sized businesses,
would be below the overall average. These businesses, which create jobs in Québec, would be
able to improve their competitive positien in regard to similar-sized companies in other
provinces where, among other factors, natnral gas is more widely available and less expensive.

4.2 Proposed Residential Service Rate Increases

The revised rate structure calls for an 8.5% increase for regular residential rates, This increase is
higher than the overall average increase in order to allow the utility o gradually reduce the
imbalance between rates and supply costs in this category.,



This Rates Proposal should also encourage residential customers to adopt simple energy
conservation measures which would allow customers who apply them now to reduce their
electricity bills and offset a good portion of the proposed rate increase. Hydro-Québec intends to
be very active in supporting customers in their energy conservation efforts.

4.2.1 Single-Family Homes (Rate D)

Rzte D is composed of a fixed charge which is independent from consumption, two prices for
energy consumpiion and one price for the winter load demand above 50 kilowat:s. The energy
consumption prices increase with volume: the first block of 30 kilowatthours per day is billed at
the lower price, while any extra consumption is billed at the higher price (see Appendix).

In keeping with the utility's policy of encouraging energy conservation, it is more appropriate to
increase the price of the second block by a greater percentage than the first. This is because
consumption beyond the first energy block mostly occurs during the winter when Hydro-Québec
must use costlier peaking plants to meet demand.

The 8.5% annual increase is an average. As shown in Table 10, the increases will actually varv
from 7.9% 10 9.0%, depending on the consumption level.

Table 10
Residential Service - Rate D
Bill Frequency Distribution by Annual Increase

(2,531,507 customers)
Annual increase Customer distribution (%)
1990 1991
Under 8.0% (minimum 7.9%) 49 10.1
From8.01to 85% 572 542
Over 8.5% (maximum 9.0%) 379 35.6
Total 100.0 100.0

Tables 11 and 12 show the impact of the 1990 and 1991 rate increases on typical electricity bills
for single-family homes. The increase for customers whose main heating source is electricity,
which averages 8.6%, will be slightly higher than for customers whose main heating source is
not electricity, which averages 8.4%. Also, as shown in Table 12, the average monthly summer
bill - 650 kilowatthours - will increase by $2.77 in 1990 and $2.95 in 1991. For higher monthly
consumption levels - such as 2,500 kilowatthours in winter months for electrically-heated homes
- the increase will be $9.94 in 1990 and $10.82 in 1991.




Table 11
Residential Service - Rate D
Impact of the Rate Increase on Average Electricity Bills

Average annual Average monthiy increase
consumption (kWh} bl (S)
Present Proposed 1990 1991
1990 1991 $ % $ %
16,604 ° 66.40 7207 78.22 5.67 85 6.15 85
10333 4409 47.79 5160 3.70 84 401 84
20707 - 81.02 87.98 95.53 6.86 86 7.55 8.6
* Average consumption of Quebec customers
- Average consumption of customers whose main heating source is not exctncty
Average consumption of customers whose main heating source is electricty
Table 12

Residential Service - Rate D
Impact of the Rate Increase on Typical Electricity Bills

(Power under 50 kW)
Typical monthly Monthly bl increase
consumption (kWh) {S)
Present Proposed 1990 1991
1990 1991 $ % ) %
630 - 3395 36.72 3267 2.77 82 295 8.0
1,400 6565 7119 717 5.54 84 598 84
2500 11471 12465 13547 ¢94 7 10.82 £7
3.000 137.01 148.95 161.97 1194 87 13.02 8.7
’ Average summer consumption
- Average winter consumption for customers whose main healing source is electricity

4.2.2 Multi-Family Sector (Rate DM)

As shown in Table 13, residential increases for apartment buildings with bulk meiering will vary
from 7.9% to 9%, with an 8.4% average.

Table 13
Residential Service - Rate DM
Bill Frequency Distribution by Annual Increase
(16,816 customers)

Anhnual increase Customer distribution (%)
1990 1991
Under 8.0% (minimum 7.9%) 25 72
From 8.0 10 8.5% 82.0 801
Over 8.5% (maximum 9.0%) 15.5 127
Total 100.0 1000




423 Farms

Farms billed at the residential rate will have increases ranging from 7.9% to 9.0% . with an
average of 8.7%. Detailed figures are given in Table 14.

Table 14
Residential Service - Rate D - Farms
Bill Frequency Distribution by Annual Increase

(46,503 customers)
Annual increase Customer distributicn (%)
1990 1991
Under 8.0% (minimum 7.9%}) 12 )
From 8010 8.5% 415 424
Over 8.5% (maximum 9.0%) 573 553
Total 100.0 1000

A larger proportion of customers will have an increase above 8.5% due the particular load
characteristics of this sector. Electricity consumption on farms is generally higher than the
average single-family consumption because of electric farm equipment.

Farms billed under Rate D nevertheless remain at a major advantage since they benefit from the
domestic rate rather than the general-service rate normually applied to commercial and industrial
customers.

4.2.4 Dual-Energy Residential Rate DT

Implemented in 1987, this optional rate is offered to customers who use a dual-energy system for
residential purposes. Customers billed at this rate will have an average rate increase of 9.17 in
1990 and 8.9% in 1991.

This increase is higher than the average residential rate increase due to the adjustment required to
better reflect the supply cost of each component of the rate. The price for consumption during
off-peak periods will increase from 2.75 to 3.0) cents per kilowatthour in 1990), and to 3.27 cents
in 1991. The price for peak periods will increase from 10 to 11 cents per kilowatthour in 1990,
and to 12 cents in 1991.

Increases will range from 8.9% 10 9.3% in 1990 and from 8.7% to 9.0% in 1991. Table 15
shows customer distribution by increase.

Table 15
Residential Service - Rate DT
Bill Frequency Distribution by Annual Incicase
(55,527 customers)

Annual increases Customer distribution (%)
1990 1991
Under 9.0% (minimum 8.7%) 17.4 100.0
Over 9.0% (maximum 9.3%) 82.6
Total 100.0 100.0
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The residential dual-energy program provides customers with an attractive rate. Despite the
proposed increase, Rate DT will still allow dual energy customers to save approximately $240 in
1990 and $260 in 1991 compared with Rate D customers.

4.3  Proposed Increases for General-Service Rates

In the general-service category, proposed increases to large-power rates are higher than to small-
and medium-power rates. The average annual increase of 6.5% proposed for the latter two
classes will enable the utility to somewhat lessen the negative effects of the current imbalance
between revenue and costs of supply in this customer category. The proposed large-power
increase is 8%.

Changes are also made to Rate L and, to a lesser extent, Rate M, in order to simplify the rate
structure and to better reflect the costs of supply in each of these rate categories.

4.3.1 General Rate for Large Power (Rate L)
Average Increase

Due to the slight gap between Rate L and the costs of supply for this category, an increase of 8%,
which is slightly higher than the average increase, will be applied for this customer category.

Revised Rate Structure

Furthermore, a revision has begun to eliminate this rate’s declining-block structure in relation to
power demand and to correct the discounts for supply at high voltage. The revised rate structure
will thus be simpler since it will be composed only of a demand charge and a single price for all
consumption.

These changes are required to simplify an outdated rate structure in the medium term, and to
bring the rate into closer line with the costs of supply. This latter objective is particularly
important to the promotion of rational use of electricity, as a rate structure which more accurately
reflects the cost of supply will encourage customers to adopt consumption habits that lead to
savings for themselves and the utility. This revised rate structure will also reduce cross-
subsidization between customer groups in this category, as each group will pay according to its
real costs of supply. An adequate rate structure will also open the way to the possible future
implementation of time-o:-use rates.

A comparison of the various elements of the large-power rate with costs of supply has shown that
existing high-voltage discounts are too low, and that energy prices decrease unjustifiably
quickly.

The proposed restructuring of Rate L therefore provides for a substantial increase in discounts for
supply at high voltage, a restructured demand charge and a reduction in the number of energy
price levels, from three to one. This restructuring will be spread over several years to avoid
abrupt variations in some customers’ bills.




Table 16 shows the proposed restructuring of Rate L, with suggested figures oniy for 1992,

Table 16
Illustration of the Restructured Rate L.
Present Propased Proposed Outiook
for 1990 for 1991 for 1992
Price per kW of power $4.47 $6.66 $8.76 $10.67
Price per kWh for the first 120 hours 457¢ 3.66c 292¢ -
Price per kWh for the next
2,400,000 kWh 252¢ 2.46¢ 240¢
Price per kWh for the remaining
consumplion 1.77¢ 1.94¢ 2.13¢ 2.29¢
Discount per kW for supply at medium or
high voitage and adjustment for losses
5 to 15kV $0.45 20.47 $0.49 $0.50
15 to 50kv $0.66 $0.70 $0.75 $0.79
50 to 80kV $0.80 $1.04 $1.35 $1.72
80 to 170kV $0.85 $1.16 $157 $2.11
170kV and over $1.13 $1.54 $2.10 $2.81

By itself, the rate restructuring will not generate additional revenue; it simply modifies the
distribution of the rate increase among customers. Its impact will therefore be beneficial for the
majority of customers since it will slightly reduce the level of the rate increase. Some customers
will, however, have slightly higher increases.

Customers most affected are those with a relatively high power supply at medium voltage -
40,000 kW and more - who have benefited from particularly attractive rates in the past by taking
advantage of the rate’s strongly declining block structure without being supplied at high voltage.
These customers include a number of municipalities. To avoid burdening such customers with
increases which would be too sharp for them to pass on to their custemers, a mechanism will be
implemented to limit increases.

Other Change

A change will also be made to the conditions applied to the winter overrun (optimization) charge.
The current Bylaw provides for a monthly overrun (optimization) charge on demands exceeding
110% of the contract power, regardless of the duration of the overrun.

To encourage customers to manage their load demand more accurately and avoid a repetition of
truly exceptional demand requirements, a lower daily charge will be applied to overruns of very
short duration.

Impact on Customers and Revenue
It should be noted that in 1984 the majority of large-power industrial customers joined the rate

stabilization program, which limits rate increases until 1994 to 5%, 6% or 8%, depending on the
chosen option.

Given the rate restructuring and the impact of the rate stabilization program, the proposed 8%
increase will increasc revenue by 7.2%. The distribution of increases, ranging from 3.1% to
9.8%, is shown in Table 17.




Table 17
General Service - Rate L
Bill Frequency Distribution by Annual Increase

(228 customers)

Annual rate increase Customer Distribution (%)
1990 1991
Under 6.0% (minimum 3.1%) 476 476
From 6.0 0 9.0% 51.3 50.8
Over 9.0% (maximum 9.8%) 1.1 16
Total 100.0 100.0

4.3.2 General Rate for Medium Power (Rate M)

The proposed 6.5% increase in the general-service rate for medium power is lower than the
overall average increase in order to reduce the imbalance between revenue and costs of supply,
as well as its negative impact.

That is to say, the existing price level may encourage choices that are incompatible with efficient
use of energy resources. Thus, too high a price could encourage some customers to switch to
other energy sources, when electricity may be the best energy source for certain applications.

Also, the high prices customers are charged under this rate do not allow small and medium-sized
Québec companies in this category to ben-fit from electricity's comparative advantages. These
'dvantages can often help increase the eff ciency and competitive position of such companies,
which create jobs in Québec.

Rate increases will therefore range from 5.3% to 8.0% in 1990 and 1991 for Rate M customers,
as shown in Table 18.

Table 18
General Service - Rate M
Bill Frequency Distrit ‘tion by Annual Increase

(16,304 customers)
Annual rate increase Customer Distribution (%)
1990 1991
Under 6.5% (minimum 5.3%) 35.8 423
From 6.51t0 7.5% 53.1 47.2
Over 7.5% (maximum 8.0%) 11.1 105
Total 100.0 100.0




4.3.3 General Rate for Small Power (Rate (3)

A situation similar to that with the general rate for medium power also applies to customers
billed at the general rate for small power. The average increase is therefore also 6.5%.

More specifically, the Rate G increase will range from 5.8% to 7.9% in 1990 and 1991.
Customer distribution by percentage of rate increase is given in Table 19; Table 20 shows the
impact of the 1990 increase on monthly bills.

Table 19
General Service - Rate G
Bill Frequency Distribution by Annual Increase

(261,515 customers)
Annual rate increase Customer Distribution (%)
1990 1991
Under 6.5% (minimum 5.8%) 728 727
From 6.51t0 7.5% 19.2 19.1
Over 7.5% (maximum 7.9%) 8.0 8.2
Total 100.0 100.0
Table 20

General Service - Rate G
Impact of the 1990 Rate Revision on Typical Bills
(Single-phase supply)

Typical monthly Monthly electricity bill Increase
consumption (kWh) ($)
Cumrent Proposed 1990 1991
1990 1991 $ % $ %
650 48.06 51.08 54.30 302 63 32 | 63
2,500 157.76 167.26 177.32 950 60 | 1006 | 60
10,000 (40 kW) 639.11 679.36 72227 |40.25 63 | 4291 | 63
30,000 (75 kW) 1,635.34 1,741.88 185537 {10654 | 65 |[11349 ] 65
40,000 {95 kW) 2,146.74 2,288.28 2439.17 14154 | 66 |15089 | 66

4.3.4 Proposed Increases for Public-Lighting Rates

Public-lighting rates include gencral service and complete service rates. The increase proposed
for this category is the same as that for the general rate for small power: 6.5%. However, since
the price of general public-lighting service is the same as that of the first portion of the general
rate for small power - i.e. for the first 10,440 kilowatthours per month - it will be increased by
the same amount: 5.9%. As for other prices for complete public-lighting services, the increase
will be approximately 6.5%.




4.4  Proposed Increases for Dual-Energy Rates (Commercial, Industrial and
Institutional Sectors)

These rates were completely revised in 1989 in order to allow the buyback of dual-energy
contracts. for a one-year period. from customers wishing to panticipate in the buyback plan. This
revision was accompanied by clauses limiting access to Rate BG and offering Rate BE to
customers wishing to continue being supplied with electricity for their dual-energy system. The
aim was to support the buyback of dual-energy contracts made necessary by persistent low
runoff. which torced the utility to implement a series of exceptional measures.

Despite these events resulting from temporary problems which should resolve themselves, in the
long term Hydro-Québec wishes to retain its dual-energy customers in the commercial,
institutional and industrial sectors. All parties will thus continue to benefit from the dual-energy
program during normal and high runoft periods. Thus, Hydro-Québec will be able to optimize
the use of its generating facilities. while customers will coniinue to benefit from attractive
savings.

Proposed changes to dual-energy rates BG and BE in 1990 and 1991 reflect this objective. Rate
BG will increase from 2.8 to 3.05 cents per kilowatthour on May 1, 1990, and to 3.32 cents per
kilowatthour on May 1, 1991, which corresponds to two 8.9% increases. Rate BE will remain
unchanged at 3.8 cents per kilowatthour until December 1, 199(), when it will also change to 3.05
cents per kilowatthour, rising to 3.32 cents on May 1, 1991 like Rate BG.

Also, as it was announced last year, a peak-period consumption price will be introduced for these
customers, and will begin when appropriate meters are installed.

4.5  Changes to the Interruptible Power Program

Under the interruptible power program, certain industrial customers agree to reduce their peak
period consumption at Hydro-Québec's request. This program offers several options developed
according to the needs of the customers and of Hydro-Québec's system.

Discounts offered to participating customers are based on costs avoided by Hydro-Québec for
construction and operation of peaking facilities and provide a major part of the utility's savings.
These discounts were completely revised in 1989, when they were considerably increased.

The rates proposal for 1990 and 1991 calls for annual increases of 4.6% of the discounts granted,
approximately the same as the forecast inflation rate.

In addition, a one-year trial program is being introduced for customers who have not yet joined
the program but wish to try it out and for customers who have alrcady joined but wish to increase
their interruptible load.




5 OVERALL EFFECT OF THE RATE REVISION

Subsequent to the proposed rate increases, revenue from electricity sales in Québec will reach
$5,495 million in 1990 and $6.216.7 miilion in 1991. The rate increase measures and price
adjustments under the various contracts between Hydro-Québec and its customers will generate
an additional $233.7 million in revenue in 1990, and $253.6 million in 1991. Over a twelve-
month period, additional revenue will amount to $389.0 million for the period beginning May 1,
1990, and $423.4 million for the period from May 1, 1991 to April 30, 1992.

Tables 21 to 24 show in detail the impact of the rate increases on Hydro-Québec's revenue.
Tables 21 and 23 illustrate the proposed changes over a full year, from May 1, 1990 to April 30.
1991, and from May 1, 1991 to April 30, 1992. The results for the eight-month periods from
May 1, 1990 to December 31, 1990, and from May 1, 1991 to December 31, 1991 are given in
Tables 22 and 24.

The upper portion of the tables shows the rates charged the majority of Hydro-Québec’s
customers. Additional revenue resulting from the May 1, 1990 increase of base rates D, G, M
and L will reach $222.9 miilicn in 1990, and $370.7 million for the twelve-month period
beginning May 1, 1990. Additional revenue resulting from the May 1, 1691 increase of rates D.
G, M and L will reach $239.2 million in 1991, and $400.0 million for the tweive-month period
beginning May 1, 1991.

The lower portion of the tables shows the contribution to revenue of dual energy and
interruptible power programs, and of specific contracts with large customers. In the latter
category, revenue is only partially affected by the increase since large customers are subject to
their own rate conditions. Additional revenue generated by optional rates and specitic contracts
will amount to $10.8 million over the last eight months of 1990, and $18.4 million over the
twelve-month period starting on May 1, 1990. This additional revenue will amount to $14.3
million over the period extending from May i to December 31, 1991, and to $23.5 million for
the one-year period beginning on May 1, 1991.
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TABLE 22

IMPACT ON REVENUE OF MAY 1, 1990 PRICE REVISION FOR 1990

{ in millions of dollars )

1
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1
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| | PUBLIC-LIGHTING RATES

I
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|
!
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i 1 INDIVIDUAL CONTRACTS
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(' TOTAL REVENUE FROM FIRM
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IMPATT ON REVENUZ CF MAY 1,

{ inomill

ns ¢! dallars )

1991 PRICE

REVISION FOR 1991

RATE M (medium power)

c CRATE L

{large power)

¢ OPTIONAL RATES AND CONTRATTS
. i RATES 8,BG,8E,8M AND DT {dua! energy)

INDIVIDUAL CONTRACTS
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1
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Appendix

Residential Service - Rate D

Current Proposed Increase
1990 1991 1990 1991
Fixed charge per day* 3.7¢ M2 36.49¢ 794 79
Price per kilowatthour for the first
30 kilowatthours per day, or for the
tirst 900 kilowatthours per month 3.76¢ +.07¢ 4.30¢ N.2% S
Price per kilowatthour for the
remaining consumpton 4.46¢ 4.86¢ 5.30¢ 9.0 9.0
Price per kilowatt for demand above
50 kilowatts in the winter period SL.60 S1.77 S1.95 10.6% 10,27
*Giving a monthly fixed charge of S.31 S10.26 SEHLOT 7.9% 7.9
Residential Service - Rate DM
Current Proposed Increase
1990 1991 1990 1991

Fixed charge per day, per dwelling* L7 M2 6 79 7.9%
Price per kilowatthour for the tirst
30 kilowatthours per day, or for the
first 900 kilowatthours per month,
per dweiling 3.76¢ 4.07¢ 4.30¢ R.2% s
Price per kilowatthour for the
remaining Consumption 4468 4.86¢ 5.30¢ 9.07¢ 9.0
*Griving a menthly hixed charge

per dwelling of $9.51 S10.26 S11.07 7.0 7.9%

9




Appendix

Residential Service - Rate DT

Current Proposed Increase

1990 191 1990 1991
Fixed charge perday * Te M2 3649¢ AN 7.9%
Price por kifowatthour for energy
consumed when the outside emperature is
cyual wor higherthan -12- Cor =13 C, 275¢ 300 3.27¢ 9.1 9.
as the case may e
Price per kitowatthour for energy
consumed when the outside temperature is
fowerthan -12°Cor-153 °C, as the 10¢ 1l¢ 12¢ 10.07% 9.1%
the case may e )
> CGiving a monthiy fixed charge of S9.51 S10.26 S1LO7 7.9 7.9

General Service - Small Power - Rate G (monthly)
Current Proposed Increase

1990 1991 1990 1991
Fixed charge per month * .51 S10.26 St1.07 79% 79%
Price per kilowatthour for the first
10,430 kilowatthours 593¢ 6.28¢ 6.65¢ 5.97% 59%
Price per kilowatthour for the
remaining consumption 3.65¢ 3.82¢ 3.99¢ .74 4.5%
Price per kilowatt for demand
above 35 kW $7.32 $8.22 $9.24 12.34 12474
Optimization charge: price per
kilowatt of power demand excreding
133 1470 of the minimum hilling $9.09 $9.69 S10.32 6.6%% 6.5%
YOWCT |
*Giving o daily fived charee of | 31.7¢ 34.2¢ 360 | 1.9% 7.9




Appendin

General Service - Small and Medium Power - Rate -9 (monthly)

Current Proposed Increase
1990 191 1990 1991
Price per kilowatt ot billing demazid SRR S3.03 S3.36 11.0% 9%
Price per kilowatthour tor all
billing consumption 7.34¢ 7.54¢ 7.60¢ 2.0% 2.0%

General Service - Medium Power - Rate M (monthly)

Current Proposed Increase

1990 1991 1990 1991
Price per kilowatt of billing demand 447 S6.66 S8.76 $9.0% 359
Price per kilowatthour for the first
120 hours of use of billing demand 5.83¢ 4.85¢ 4.04¢ - 168% - 16.7%
Pricc per kilowatthour for the next
78,000 kilowatthours 3.63¢ 3.80¢ 3.93¢ 314 34%
Price per kilowatthour for the
remaining consumption 252 2.54¢ 2.56¢ 0.8% 0.8%
Optimizawion charge: price per
kilowatt of power demand exceeding $9.09 S9.69 S10.32 6.677 6.3%
133155 of the contract power




Appendix

General Service - Large Power - Rate L. (monthly)

Current Proposed Increase

1990 1991 1990 1991
Price per Kilowatt of billing demand 47 S6.66 S8T6 J001 Rl Fai
Price per kilowatthour for the first
120 hours of use ol billing demand 4.57¢ 3660 292¢ - 1994 -20.24
Price per kilowatthour for the next
2 400,000 kilowatthours 252 2460 2400 224G -247%
Price per kilowatthour for the
remaining consumplion 1.77¢ 1.94¢ 2.15¢ 9.6% 9N
Opuniizaton charge: price per
kilowatt of billing demand exceeding S14.67 S15.84 SI17.10 8.0 8.0
110¢ of the contract power

Monthly Discount for Supply at Mcdium or High Voltage

Current Proposed Increase
1990 1991 1990 1991
Discount applicable per kilowau
of hilling power according to the
supply voltage:
510 15 kilovolts S0.450 SO.468 SOASO 4.07 RR, 48
15 10 50 kilovolts S0.057 S0.702 S0,750 6.87% 6.80/
50 to 80 kilovolts S0.795 S1.0O35 S1.347 30,24 3019
80 to 170 kilovolis SO0.849 S1.I55 S1.572 36.07% 36.17%
170 kilovolts and over S1.128 S1.536 S04 16,27 3639
Adjustment for ransformation
losses $0.1026 SO.TTL SO.120 B2 %G R.1%
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Dual-Energy Rate - Rate BG

(Commercial, institutional and industrial)

Current Proposed Increase
1990 1991 1990 1991
Price per kilowatthour for
consumption when outside
temperature is cqual o or above 2.80¢ 3.05¢ 3.3 8.9% 8.9%
the transfer point
Price per kilowatthour for
consumption when outside — 30y 33¢ — 10%
temperature is below the transfer point
Discount applicable to the price
of energy according 1o the
supply volage:
5 1o 70 kilovolts 0.175¢ 0.181¢ 0.188¢ 34% 3.9%
50 to 70 kilovolts 0.203¢ 0.218¢ 0.234¢ 7.4% 7.3%
170 kilovolts and over 0.271¢ 0.291¢ 0.312¢ 7.4% 7.2¢%
Duai-Energy Rate - Rate BE
(Commercial, institutional and industrial)
Current Proposed Increase
1990 1991 1990 1991
Price per kilowatthour for
consumption when outside
temperature is equal o or 3.80¢ 3.80¢* 332 — 8.9%
above the transler point
Price per kilowatthour for
consumption when outside -— 30g 33¢ — 10%
temperature is below the transfer point
Discount applicable to the price
of energy according to the
supply voltage
5 to 70 kilovolts 0.175¢ 0.181¢ 0.188¢ 3.4% 1.9%
50 to 170 kilovolts 0.203¢ 0.218¢ 0.234¢ 7.4 7.3%
170 kilovolts and over 0.271¢ 0.291¢ 0.312¢ 74% 7.2%

* The price will become 3.05¢ on December 1,

1990, a drop of 19,777

6
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Preface

Thi3z s e secend edition of CSA Standard G235 (now CAN3-C235) and it supersedes the tirst edition, which was
published i 1969,

Frigr 10 1359 the need for a racogmzed set of voitage standards i Canaga had been the concern of the electrical industry
throughout its history. In preparzion 101 the first edition macy studies, questionnaire susveys. and discussions of nationgl
scep2 ware conducted. Since its .ritial publ:cation in 1969 this Stancard has servec well as a guide 1o those who ace
INvolves 1 the probioms of appiying a great vaniely of electricai devices and equipment 1o an equesiy great vanidly of
voitage icvels across the county. Improved equipment design ralings and ConirQliad sysiem des(gn evels have both
resuitice

This seccnd edition calls for cioser controi of voltage varciation 1or Circuils between the 1000 and 5G 000 V ievels.
Otherwise. it is essentiatly the same as the first edition.

This Standard was prepared by the Technical Committee on Preferred Voltage Leveis for AC Systems under the
jurisdiction of the Standards Steering Committee for Electrical Engineenng Standards. it has been approved as aNational
Standard of Canade by the Standards Councli of Canada.

Seplamoer. 1983

Note: ~l'hough the intendad o :mary application of this Standard is stated in 1ts SCope. it is imporleart (0 note thet it
remeins the responsibility of the user of the Sterndard 10 judge iis suitabilily for his or her partcular purpose.

CSA Stsrndards are subject 10 per:2Cical reviaw and suggesticns for their improvement will be referred (0 the appropnale
coOmmilice

Ali enguitios regarding this Starsderd, Including raquests for interpretation, should be addressed to Canadian Standgrds
As32¢ighon, Standards Division, 178 Rexdale Boulevard, Rexdak ( Toronlto). Ontano MW 1RJ.

ReGuasiS 10r inzarpralstion sheys
{a; Celine the probiam. making relerance 1G a8 specilic Clause, and. wnere appropriate. inciude an llustrative skeich;
(5j Previde an explanation of circumslances surrounaing the actua! fieid condition: gad

(¢c) B89 pnhrased. whare possible, !0 permit a specilic “yes” or “no” answer.

interpretations gre published in “CSA Information Update™. For subscription deteils anc a Iree sample copy. write 10 CSA
inlormation Centre or :elephone (516) 747-4058.

Targlemrer, 1933
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CAN3-C235-83

Preferred Vollage Levels for AC Systems, 0 16 50 000 V

1. Scope

1.1 This Standarnd estashshes volliage staridurds 137 AC
Sysltems in Canaca e preade a Surde

{8} T natioral commuttovs 00 ylikzaliun and conteci
equiomen! 9r cevices for £3ladhishing stanoard 1atings G?
such egquienen! or devices on a basis Coorginated with
stancard svslems:

{t} To sysiein desigrners sO that new systems will b2
geugned lo accommodate standard ratings of equipment
and devices.

(c) To sysiem operators and o electrical energy users
for determining the need for correclive maasures, with
respect 10 existing systems. 10 acconunodate current
cesigns ¢ equipment and davices: 8ad

(c; Towards a unitorm system o!f vollage sglections in
the couniry without ary suggesuion that cach utiity weif
supply every vollage histed. The establishment ot
standarcs on this basis i3 aimed a! future development
towards mar unilormity ¢ 8 fabonal bass.

2. Explanation of Terms

2.1 1145316 be notlcdthatines Standard .ilinges nomingi
volages and reconunagncad himild to voltags vanations
unger both normal and extreme OpErsiing conditicns. it
shouid furiher be pointad out 1151 tha voitege istings are
no! intended a3 himits of voitage ievels which may de
gxpernenced dunng abnormal (or {ault) conditions. ror
during staring cundiions where heavy st2ning 10ads are

irvoived,

2.2 Nominatl voltage is the voltage by which a2 system is
crsignated

2.3 iIntheanterpratation of this $iandard 1! s irnponant to
pedr ¢ ranG the sensa of usage or the terms Normal
- Opwratng Conaitidns ang Extreme Operating Congditions:

fa) Normal Opersting Conditions. Where voitages e
wiltn thC indicated limils under this head:ng no
mprovement Or correchive action s required I{ 1s
wrngnized thatl special situations may <all for Closar
VoUeRn Lontral bul suLe CaSes are Cuntidein 10 be
At (e D500 103N snope GV thes Slanddaeyg ane

{b) Extreme Operating Conditions. Where voltages lre
outs:de the ind:cated Limits for nurmal operating
conditivas but within the indicated limits for extrece
operating conditOns improverment or corrective actior
should be 1aken o a Dlanned and programmed basis bt
not fecessanly on 2n emergency basis. Where voltages liz
oulside the indicated timils for exireme operaung
TONJINUCNS, improvement Qr corrective g5ton should be
taken on an emergency basis. The yrgency fer such action
will depend on many factors such as location and nature
of 1000 0r cirrcuill Involved, extent 1O which limits are
exceeced with respectto voliage leveis and duration, elc

2.4 1tis also to de noted that a distinction is macde n this
Standard between the terms sudtransmission circuits and
distnibution cirCuits. These terms are used in the following

senss:

{2) Subtransmission circyils are generally of the
hree-phase varely for carrying bulk power:

(1} Fromautility main station to a substationof tre
same uhibsty:

(it} From a main station ¢! one utlility to a
substation o! a second ulility,

(rity From 3 yulity 513%i0% 10 a large user who
2urchasss three phase power and distributes fromn
his own 3udstation. and

{b) Distnbutoncircuits generally consistof three-phase
mans with single-phase branches for Cistributing power
from util:ly substations (or the equivialent) to a mixture of
three-phase and single-phase ioads. Generally the
distridution circuil terminates at the distribution
transtormers which step the vollage down to utifization
level. These transformers may be single- or three-phiasc
and may be located either at the power user's servece
erirance or dispersed along the length of the distribution
circut
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3. Nominal System Voitages

3.1 N>menal system voltages 2re shawn :n Tabie §

4. Recommended Voitage Vuriation Limits tor Circults
up to 1000 V, st Utilizstion Points

4.1 The recommended voltage virial-on limits for
cizcuits up to 1000 V. at utilizaticn peinis ara shown in
Tadle 2

4.2 Cautlion ra: Application af Motors and Other
Equipmaent. Thaserecommenced standards 2re for circun
or system voitages, and net ‘cr ratings of ulilizanon
eguipment such as motors Nevertheless. it »s considied
acwvisadte t0 230 a word ¢! caution in the application c:
such electrical equipment to utilization circuits. es feilows:
MOTORS AND OTHER EQUIPMENT DESIGNED FOR
APPLICATION TO MURE THAN ONE NOMINAL
SYSTEV VOLTAGE LEVEL (SUCH AS 120-208Y AND
240 V SYSTEMS) MUST RECOGNIZE THE MINIVMUM
RECOMMENDED VOLTAGE LIMITS OF THE ONE AND
MAXIMUM RECOMMENDED VOLTAGE LIMITS OF THE
OTHER NOMINAL SYSTEM VOLTAGE LEVEL

S. Recommended Voltage Varietion Limits for Clrcults
up to 1000 V, st Service Entrances

$.1 The recommended voitage vanation i'mits tor
circu:ts up to 1000 V. at service enirances, g€ shown
Tabe J.

§.2 Tabie 315intended for general apphicat:on and Yax 2<
into account secondary voltage drop on the utility system.
For three-phase service 1o large buildings where the utilily
senrsiormar 1Nsialiation s on the cusiomers propenty. ang
the sarvigr eMOARCe 5 imedidiety adigIent 1o e
tearsformaer snstailalion $0 ihat the Luiity has very Willle
secondaty voilage arop. the service entrance voltages
shoald rot 1all boiow normecal voitage Dy more han:

(3 S% °0r normal operati~g cond:.lidns. NOT

{ti a% tor extreme operziing condiions.

8. Recommended Voltage Variation Limits a1 Point of
Sale end Purchase for Clrcuits Above 1000 V But Not Over
S0 000 V

6.1 Power deiivered by 8 supphies 10 a purchaser should
corfarm to the nominal voliage levels shown in Clause 3
of this S:ardard and normaliy be maintained at any given
point of sale ang purchase 5o 3s not 10 vary from the
nomiina. voilage by more than 16%
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Table 1
Nominal System Voitages

- ) - T H

| Standard tos { Recognized Eaisting Slandard —
* Present and Fulure _l Not Pieferred tor Future
Singig-Irase 1207548 [254) Noie. Linuled apphcatien
. 2¢0; 620 ‘o special circuiis such as
| strect ightling and welcer
| toads
Thece-Pnase .
Uc 10 1000V 120/208Y 240
{Cmuetly for Utitizaton ' 2407416Y i 450
Circuits) 347.90CY 277/480Y
62C
Anove 1000V 2 400/4 160Y 2 400
(Chiefly for Distribulio~ 7 2C0/12 470Y 4 £00/8 3207
and Sublrarsmission) 8 000713 300Y ' 13 800
14 400/24 930Y 22 007
29 000/34 SC00Y 27 600
46 000 34 500
|
_— e i e R e e — ¢ e e+ e - e

Notes.

(1) On single-phase sysizms:

Single numbders (8g, 240) indicare 2-conducior CirCuils!
Dcubdle numbers (eg. 120/240) indicate 3-conducir circuils.

(2} On three-phase systers:
Single numbers (89, 240) indicate 3-conduclor circuits;

Double numbers , eg, 120/206 or 8000/13 800Y) ir.cicate é-conduclo” circuits. These 4-conductor circuils are usudlly
multigrounded svstens ss:ving both thres-phase and single-phase lo2ds, the latter fad by 2-conductor (line-to-nevtral)

singlc phase subloeders ¢r branch crrcuils.

ing standerd in current Canadian usage, has been

(3) The s-conductor system of 20 009,34 500V, altt:ough not an oxis!
dislnbulion practice

inzluded 10 encourage e single standard at the next step sbove curren! powar
nal systemvollage However, aclual usage al presentincivdes doth
43 kV and 48 kV (nominsi; levels
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Tadle 2
Recommended Voltage Varistion Limits for Circults
up to 1000 V. st Utilization Points
: Voltage Variation Lmils
Applicable 8t Ullisation Ponts

Nominai Extreme Operating Conditons

System ¢+ e T -

Voltages Normat Operating Conditions [

Stngle-Phase :

120,240 1047208 108/216 1257290 i 1277254
230 208 216 2590 ! 254
450 116 432 50C ! SO8
630 526 540 62s ¢ 635

Three-Phase

4-Concuctor | .

12G/208Y § 108487 1107190 1257236 | 127/220

260/4°6Y 2167374 ! 220/390 2507632 ! 254/440

277/480Y 2407816 250/432 2838s5C0 293/508

347/600Y 200/52C 312/540 360625 | 367/635

Triree-Fhase :

3-Conductor :

240 sC3 216 255 254

435 AT 432 500, 508

00 ) . 540 625 | 635
J _L__._.._- e e e o 1 e e e e B —

. gL
caulallen Oy
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Yable 3

Recommended Vollage Varlation Limlits
for Circults up to 1000 V, st Service Enlrances

: Voltage Variation Limits
; Appiicabie st Service Entrances
Nominal lr- Extreme Operating Conditions
System ! P —
Voltzges ' Normael Operating Conditions
Single-Fhase
1207232 106212 110722C 125/250 127/252
24C 212 220 250 254
13- 424 440 SO0 508
600 530 550 625 635
Trree-Prase
4-Conguctor
120/233Y 1102180 112/194 1257216 1271220
2405/476Y 220/380 224/388 2507432 254/640
277/480Y 2457422 25¢/440 2867500 29375G3
3L7/627Y 306/53C 3187550 3607625 367/63%
Three-?hase
3-Conguctor
e 212 220 250 25¢
48C 424 449 S00 508
S30 550 625 635

602
S T
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