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INTRODUCTION

This study was undertaken on behalf of the Industrial Energy
Consumer Group {(IECG) and the Aroostook Industrial Coalition
(AIC), both of which are organizations of 1arger‘industria1
customers of Maine electric utilities. It contains an analysis
of the rate and economic impacts on the sectors which are
represented by these groups that would result from the proposed
closing of the Maine Yankee generating station in July 1988.
These impacts are studied over a five year pericod.

In this study, we examine: |

the possible replacements for Maine Yankee capacity and
energy;

the implications for electric rates from the use of
these replacements;

the economic iﬁpact resulting from these higher rates;
and

the relationship between these impacts and other
economic pressures on these Maine industries.

The study was prepared within certain limits and based on
certain assumptions established by the study group. (See
Appendix A).

This study was accomplished by a study team of seven
persons. Weil, Firth & Howe of Augusta, Maine was the contractor.
for the two sponsoring organizations. It subcontracted with
R.J. Rudden Associates, Inc. of Wellesley, Massachusetts and
Henry Lee of Cambridge, Massachusetts.

The Project Director was Gordon L. Weil, President of Weil,
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Firth & Howe. He holds an A.B. from Bowdoin College and a Ph.D.
from Columbia University. He was Director of the Maine Office of
Energy Resources, Public Advocate and Commissioner of Business
Regulation. He was Vice Chairman of the New England Power
Planning Committee, Chairman of the New England Energy Directors,
staff chairman of the National Governors' Association
Subcommittee on Conservation, Renewable Resources and Power,
Assessor for the U.S. Department of Energy andlmember of the
Northeast International Committee on Energy. He is currently
Maine representative on the Northeast Public Power Association
Perr Planning Committee and General Manager of the Dirigo
Electric Cooperative.

Henry Lee received a B.A. and a M.P.A. from Harvard
University. He is now Executive Director of the Energy and
Environmental Policy Center at Harvard and Lecturer at the J.F.
Kennedy School of Government there. He was previously Director
of the Massachusetts Energy Office and Special Assistant to the
Governér of Massachusetts. His other posts and present
affiliations include serving as Senio£ Associate at the Brookings
Institution, Research Fellow at the East-West Center, and member
of several advisory committees to the National Petroleum Counéil
and the Massachusetts Natural Gas Task Force.

John J. Reed holds a B.S. from the Wharton School of the
University of Pennsylvania. He is Vice President of R.J. Rudden
Associates, Inc. He was previously associated with Stone &
Webster Management Consultants and Southern California Gas

Company. He coordinated the preparation of a major policy paper
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on the long-term outlook for electricity supply and demand in New
England for the New England Governors. He has also served as a
consultant to the Canadian government on pupblic utilities matters.

Wayne J. Oliver received his undergraduate degree from
Assumption College and an M.A. from Northeastern University. He
is a consultant with R.J. Rudden Associates, Inc. He was formerly
on the staff of the Massachusetts Executive Office of Energy
Resources, the Algonquin Gas Transmission Coméany and the New
England Regional Commission. He was Chaiiman of the
Massachusetts Natural Gas Task Force and Lecturer at Northeastern
University.

Robert C. Yardley, Jr., received his undergraduate degree
from Georgetown Univefsity and graduate degree from Boston
College. He is a consultant with R.J. Rudden Associates, Inc.,
and was formerly on the staff of Stone & Webster Management
Consultants, Inc.

John C. Daltén received an A.B. from Bfown University and an
M.B.A. from Boston Universiﬁy. He i1s a consultant with R.J.
Rudden Associates, Inc. He was formerly on the staffs of the
Massachusetts Energy Facilities Siting Council and the
Massachusetts Department of Environmental Quality Engineering.

Robert S. Howe, Vice President of Weil, Firth & Howe,
received an M.P.A. from the Kennedy School of Government at
Harvard, and served as Project Coordinator.

The members of the study team are grateful to the staffs of
Weil, Firth & Howe and R.J. Rudden Associates, Inc., for their
invaluable assistance. They also appreciate the assistance of

members of the IECG and AIC in providing data through the efforts

WEIL, FIRTH & HOWE Page 3



of their counsel Anthony W. Buxton and thanks to the considerable
efforts of Maureen Desjardin. The team also appreciates the
cooperation of the three utilities in responding to data
requests.

We stress that this is an independent study and does not
necessarily represent the views of any persons other than the
study team. Although some in the group have had particular
responsibility for drafting parts of the study, we have all

discussed and reviewed the entire study.
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EXECUTIVE SUMMARY

The Industrial Energy Consumer Group and the Aroostook
Industrial Coalition asked a study group to examine the rate and
economic impacts on industrial customers in Maine that would
result from a premature closing of Maine Yankee in 1988.

Gordon L. Weil of Weil, Firth & Howe of Augusta was the
principal investigator. The group was also composed of Henry
Lee, Executive Diréctor of the Energy and Environmental Policy
Center at Harvard University and R.J. Rudden Associates, Inc. of

Wellesley, Massachusetts.

RATE INCREASES

Maine electric customers face large rate increases in the
next five years, coming on top of sharply higher rates in this
decade.

Closing Maine Yankee would add to these higher rates
significantly. For all customers the additional increase
will range from 13 per cent to 35 per cent over the 1988-1992
period, assuming that the generating plant is closed in July
1988. Most of those increases will come soon after a shutdown of
the plant.

Rates increases for the industrial customers will be even
higher than for all customers as a group. The increases caused
by the closing of Maine Yankee would range from 18 per cent to 47
per cent. There would also be major increases for commercial
customers.

Maine Yankee power would be replaced by a variety of

sources:
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Conservation
Small power production
Imports from Canada
Increased purchases from the New England Power Pool.
In the period immediately after closing Maine Yankee, these
would be the most economical sources of energy supply. None of
them would be "“cheap".
Inevitably, Maine would become more dependent on oil for
generating electricity, just at at time when there is high risk

of sudden and sharp oil price increases.

BORROWING FROM THE FUTURE

In the immediate period following the closing of Maine
Yankee, the energy resources to be used would be the least expensive.
In effect, Maing would use less expensive alternative sources of
generation earlier than expected.

This accelerated use of the most desirable alternatives
would have two effects:

1. Electric rate increases will be lower ‘than otherwise
might have been expected in the first years after the plant
closing because of the “"subsidy" provided by the premature use of
desirable energy resources that might have been used later; and

2. The Maine Yankee effect will have a second wave, coming
after the first five years or so, when more expensive replacement
power is used in place of the less costly resources that need not
have been used, except for the loss of Maine Yankee power.

Ratepayers in the years immediately following a shutdown

would pay sharply higher rates, but would still be cushioned from
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the actual and delayed rate increase. They might actually have a
false impression of the real cost of closing the plant.

In the event that the plant closing were delaved for some
period of time after July 1988, possibly because of legal action,
the rate increases in the study would be even gfeater, simply
because some of the lower cost alternatives would have already

been used.

ECONOMIC IMPACT

The effect of increased electric rates on the four target
industry groups--food, lumber, paper and chemicals--indicates
that the impact on them will be substantial and will spread
throughout the Maine economy.

By 1992, the reduced output of the paper, lumber and food
sectors in Maine would be over $51 million annually.

By that year, some 700 jobs will be lost in Maine, simply
because of the production cutbacks, caused by the higher post-
Maine Yankee rates charged to the paper, lumber and food sectors.
These sectors represent only 10 per cent of the Maine labor |
force.

The production cutbacks in the target industries would
affect other sectors which supply these industries: wood,
trucking, fuel, electricity, capital equipment suppliers,
maintenance materials and equipment, pulp, farm products,
business services and warehousing. Thus, the loss in jobs
resulting from the Maine Yankee impact on the target industries
would also be felt in these sectors. There would also be direct

effects on those sectors.
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The impact of a Maine Yankee closing on the target
industries would not be evenly distributed in Maine. The most
seriously affected county would be Aroostook, followed by
Franklin, Hancock, Kennebec, Oxford, Penobscot, Piscataquis,
Somerset and Washington counties.

THE COSTS OF CLOSING MAINE YANKEE AND OTHER IMPACTS ON MAINE

INDUSTRY

The focus in the study is the effect that closing Maine
Yankee would have on electric rates and the resulting economic
impacts for certain key sectors. Yet this impact should not be
viewed in isolation; other factors will add to the deteriorating
outlook for the Maine economy.

These are other factors accentuating the cost of closing
Maine Yankee:

Compensation -- Increased costs resulting from ciosing Maine
Yankee will not be limited to those resulting from higher rates.
Maine taxpayers, iﬁcluding companies in the target industries
will be expected to pay increased taxes to cover the costs of the
compensation that will have to be paid to the owners of the Maine
Yankee facility for the loss of their asset. Such compensation
could greatly exceed the rate increases.

Rate shock -- Another factor directly related to a Maine
Yankee closing is "rate shock". It is expected tha£ it will be
impossible to phase in gradually any rate increases, so that
there may be a sharp and sudden jump to reflect the costs of
replacement power.

Lost opportunities =-- Higher electric rates will discourage
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plant expansions in Maine and new entries into the Maine
industrial market. National companies, like those in the paper
sector, will decide to expahd elsewhere.

Other electric rate increases -- Maine electric rates are in
a period of sustained increases, reflecting the costs of canceled
or sold nuclear power plants and thé front-end cost of contracts
with small power producers. Maine Yankee-related increases would
be added. These increases would not be experienced in other
states where Maine's industrial competitors operate.

Income levels in Maine -- Maine is the poorest state in New
England and has dne of the lowest per capita incomes in the
country. Thus, higher electric rates, especially when compared
with the country as a whole, are particularly harmful in this
economy.

Insurance costs == Much attentién is focused on the costs
of insurance, especialiy for workers' compensation. These costs
already are considéred by industry to be a severe handicap.
Frequently, they rate workers' compensation and power costs as
the two factors which, taken together, hamper their ability to
compete,

Labor costs -- Maine has recently seen conflicts between
industry and labor, as employers insist that labor costs must be
reduced in order for firms to remain viable in national and world
markets. These costs are perceived to contribute to a negative
outlook.

Energy costs == Maine industry depends heavily on o0il,
because there is little natural gas and coal available. As a

result, it remains vulnerable to changes in world oil prices.
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Conservation and biomass may help, but much of the potential has
already been used.
Raw material availability -- Much of Maine industry is based
on the forest resource. As competition for supplies increases, costs
could increase placing added pressure on already limited margins.
These factors, eombined with Maine Yankee costs, would
deliver a heavy and lasting blow to Maine's ability to compete

and prosper.

THE ROLE OF CONSERVATION

Conservation is now a part of the Maine energy picture énd
considerable savings in needed generation are already forecast. 1In
addition, conservation would play an important role in meeting a
shortfall of energy and capacity resulting from closing Maine Yankee.

However, because of institutional obstacles and the inability
to specify when and where conservation will take place,
conservation cannoﬁ be the only answer. If a new electric load
must be served at a specific location, conservation may not be
available on the system in guestion to reduce load elsewhere.
Alternative electric géneration, from a variety of sources, would
have to be found.

Conservation, beyond that already forecast by the utilities,
would help replace Maine Yankee, although it would not be
inexpensive. Most of the Maine Yankee replacement that can be
reasonably forecast would be from generation using imported 0il
and nuclear power. Some power expected to come from small power

producers (QFs) might come from other sources including oil.

WEIL, FIRTH & HOWE Page ES-6



CHAPTER 1. ALTERNATIVE SOURCES OF POWER SUPPLY

I. THE REPLACEMENT MIX

Because the focus of this analysis is the five-year period
immediately after the proposed shutdown of Maine Yankee, only
those sources of replacement power which can be brought into the
generation mix for Maine on relatively short notice represent
viable options. By definition, given the long lead times
required for planning, engineering, environmental and regulatory
approvals, this precludes the inclusion of any major new
generating units. By the same token, the cost of replacement
power is reduced, probably artifigially, because the capacity
costs of new generation can be avoided (see Chapter 4).

The menu of choices for capacity that exists for the
‘immediate future includes:

increased conservation

self-generation by industrial custohers

plant life extensions

qualifying facilities

imports fromeéanada

purchases from NEPOOL (New England Power Pool).

Maine Yankee capacity must be replaced, presumably from one
or more of these sources. The energy output of the plant may be
able to be replaced by increasing the output of existing plants,
such as Wyman 4.

For each of these kesources, we must determine, above all,
their cost or, more preciseiy, the price level at which they

become viable alternatives. 1In addition, we must be assured of
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the guantity of the resource that is available at prices that can

be paid before other rescurces become more desirable.
II. CONSERVATION

A. The role of conservation

1. Promotion and adoption of conservation measures

Conservation has been the single most important "energy
source" in Maine fo? dealing with the energy crisis which began
in 1973, State government and, more recently, the utilities have
been active in promoting and assisting conservation, but the
degree_to which the policy has succeeded has been primarily the
result of individual and corporate responses to market signals.
In other words, most conservation has been price-driven.

In recent yéars, the primary focus on conservation has come
as a result of the interaction among the Public Utilities
Commission, the Public Advocate, the Office of Energy Resources,
the electric and gas utilities and some customer groups. These
efforts have focused on using market forces to stimulate
cgnservation by providing incentives to customers to adopt
conservation measures. |

More recently, the PUC has decided to make significant new
efforts to introduce marginal pricing concepts as a way of using
rates as the incentive signals to control consumption and the
demand for costly new generation.

This effort has encountered some practical problems. First,
precise information about the cost of production on an hour-by-

hour basis or on the exact shape of consumption is ncot available.
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Second, the economic impacts of introducing marginal cost pricing
are not fully understood. During the course of discussions on
new rate designs for CMP and BHE, it became evident that some
major employers could be adversely impacted by an attempt to move
them from pricing based on average embedded cost to marginal cost
pricing. Such a change, however theoretically desirable, can
cause severe'dislocations.

In their load forecasts, utilities have now become
accustomed to projecting conservation which is treated as
"negative load" (reducing the amount of capacity required and not
itself capacity). Such projections are imperfect, because of
substantia} ignorance about the aétual conservation potential
of each customer. However, on the basis of past performance
since 1973, useful projections can be made. Larger utilities are
better able to make such projections and to undertake incentive
programs because they have the resources for planning, and
consequently CMé is well ahead of virtually all utilities in
Maine.

The contribution that conservation can make to the
replacement of Maine Yankee capacity is "new" conservation and
does not include the conservation that is already expected to
occur as a result of market forces and improved customer

awareness.

2. Industrial conservation

The initial forecasts of possible conservation that may be
reasonably achieved in the industrial sector is relatively low

compared with the residential (and, to some degree, commercial)
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sector. There are a number of reasons why the potential for
industry is less than in other sectors.

The largest share of electricity consumed in the industrial
sector is used by the pulp and paper industry. As discussed
below, this is a highly competitive industry. 1Its principal
energy resources in Maine are oil and electricity. Thus, after
the o0il price shocks of the 1970s, the industry was forced to
undertake prompt and effective action to conserve (and to self-
generate). More than in the industry nationally, which has
access to domestic oil and natural gas as well as low=-cost
federally produced electricity in some regions, the Maine pulp
and paper industry found the energy crisis a clear signal to take
action.

The potential for conservation in the industrial sector,
principally pulp and paper, relates to improved motor and drive
efficiencies and, to a much lesser degree, to lighting. The
industry has studied conservation opportunities and has found
that many, but not all, of the proposed‘actions to install more
efficient motors will make sense. However, more efficient
production will be introduced as machinery and equipment is
replaced and not by removing well-functioning equipment,
particularly when it is fully or substantially amortized. While
the overall cost of electricity might be lower with a new motor,
the full life cycle cost to the company must include the carrying
costs for the motor as well. Corporations look at their returns on
a dquarterly basis, and firms in the paper sector have narrow
margins. The market thus dictates the replacement of motors, but

generally when they have outlived their usefulness.
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In the case of CMP, load projections now take into account
the normal introduction of greater efficiency in industry. In
addition, the utility itself is beginning to make efforts to
promote commercial and industrial conservation. It is not clear
that BHE and MPS have yet included conservation that is likely to
occur in the projections and they also lag somewhat in
conservation programs. As a result, their own projections may
underestimate conservation. This analysis assumes conservation,
commensurate with CMP in our projections. These estimates may be
5ptimistic because CMP now leads New England in the use of
interruptible rates for industrial customers as a way of reducing
system (and NEPOOL) peak demand as well as in some other aspects

of conservation.

3. Conservation by residential and commercial customers

Conservation at the levels forecast by CMP with appropriate
adjustménts for BHE and MPS have been assured. As much as 70-90
mW of the 430 mW of Maine Yankee capacity could be replaced by
new conservation. This assumption is based on the price that
would be required to pay for alternative sources and our belief
that some additional conservation can be stimulated in lieu of

generation at the same or higher price.

4. Alternate conservation hypotheses

Two recent studies have suggested the possibility of
completely meeting the need for electric capacity through
conservation. Because of the lack of sufficient incentives, this

degree of conservation would not be possible. However, these studies
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merit consideration, and an analysis is included in Appendix B.

I1I. SELF-GENERATION

Although companies in the target group have undertaken a
considerable amount of self~generation since the onset of the
energy crisis of the 1970s, some potential may remain. In a
survey of companies (see below, Chapter 3), they were asked about
remaining potential and electricity prices that would make
further self-generation an attractive alternative. Based on
company responses, it is clear that self-generation potential
exists at a number of Maine facilities. This isvespecially true
where there is potential for cogeneration, i.e., where both
electricity and heat for production is possible. In one case, at
least, diesel generation»would be used and made economical as a
result of cégeneration.

These measures have not yet been undertaken, because they
are not yet economical. The cost per kWh of this new generation
would be higher than current and expected electric rates.
Management may also be reluctant to make additional investment
while it considers possible limits on the scope of future
operations in Maine in the light of a number of factors,
including the cost of energy.

However, it is likely that a substantial amount of high-cost
self-generation potential exists in Maine. Virtually all
competitively priced self-generation in the target sectors has
taken place; It would not be economic to undertake new self-
generation unless electric rates increased to 7 to 10 cents per

kWh. Based on projections in Chapter 2, these levels will only
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begin to be reached in the latter half of the study period. As a
result, given ﬁhe time required to execute a contract and
implement construction plans and obtain environmental approvals,
it is unlikely that any appreciable amount of this new generation
would be available during the study period. Consequently, this

source ("negative load") is not included in the projections.

IV. PLANT LIFE EXTENSIONS

In recognition of the need for future capacity in New
England and taking into account the high cost of major new
generating units, policy makers and utilities have turned
increasingly to the concept of plant life extension. It may
appear more economical to refurbish and maintain in operation a
plant slated for retirement, where the risks are known, than to
place into operation newly constructed units, where the capacity
costs may have risen considerably from the time they were
originally planned.

In Maine, essentially only one facility is available for
such usage: the CMP Mason units at Wiscasset. These oil-fired
units are not efficient, and their conversion to coal has long
been considered.

An examination was made of the possible use of Mason either
simply by bringing the units back on line as inefficient oil-
fired units, in order to provide needed capacity, or after some
modernization. In either case, the cost of Mason capacity would
not be competitive during the period under review with capacity

available from other sources. Mason was not needed for energy
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production, because addigional energy can either be purchased or
derived from CMP's Wyman 4 or BHE's Graham stations.

Although plant life extension in Maine does not appear to
offer a solution to the loss of Maine Yankee in the five-year
period ahead, it may become viable as electricity costs increase
and should not be ruled out permanently. However, such action is

likely to increase Maine's reliance on imported oil or coal.

V. PURCHASES FROM QUALIFYING FACILITIES

Maine is one of the leaders nationally in promoting the use
cof generation from small power producers under the provisions of
the Public Utility Regulatory Policies Act (PURPA) and Maine's
Small Power Production Facilities Act. A sizable percentage of
the total generation of all three larger utilities is already
provided by so-called qualifying facilities (QF) with the share
of capacity provided to CMP scheduled to exceed 30 per cent by 1990.

The driving force in the acquisition of new generation from
qualifying facilities is the avoided cost, the cost to the
utility for capacity and energy.that would be replaced by power
supplied by the QF. The Maine utilities have already avoided the
most expensive generation in their mix and, consequently, avoided
cost has fallen well below previous levels. In addition, many
currently planned or operating QFs were deemed to be economical
on the basis of high o0il price projections made in the past.
Actual oil-fired generating costs are well below forecasts and in
the short run, at least, power from QFs has not actually proven
to be competitive with alternatives. Over a longer span of time,

QFs are expected to prove their value, because they are largely
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based on indigenous and renewable resources and not imported
fuels.

If Maine Yankee were to be removed from the generation mix
of the Maine utilities, the avoided cost would be that of the
least costly replacement power that could be obtained to make up
the shortfall. 1If QF power could be obtained at or below that
replacement cost, Maine law and policy make it clear that it,
along with conservation, would be the source of choice.

On the basis of calculations of what would be economically
available from NEPOOL and New Brunswick (Né Power), in addition
to conservation, there would be an economic incentive for
additional QF power.

The recent‘experience of CMP has demonstrated the validity
of this conclusion. In order to evaluate the proposed power
purchase from Hydro Quebec, CMP was asked to determine if it
could obtain the power supply from QFs at a long-term 1e§elized
avoided cost of under 7 cents per kWh. It issued a request for
proposals and received offers of more than 1400 mW of capacity,
most of which apparently met‘the avoided cost target. To be-
sure, many of these units will not turn out to be viable, but it
is reasonable to expect thatéCMP will be able to obtain an
appreciable amount of new capacity from this round of proposals.

Maine utilities will be able to purchase additional power
from cogenerators, although at a premium above the avoided cost
of the "Hydro Quebec" RFP. Such purchases would be competitive
with conservation options. 1In effect, there would be little
difference ana the utilities could purchase either based on

availability. The largest share of additional QF power would go
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to CMP which has a well-developed procedure for making such
purchases and which has, of course, the greatest need. Some
would be purchased by BHE and MPS.

Although QF power would not be instantly available upon
closing of Maine Yankee, it usually requires much shorter lead
times than other sources of generation and could be expected to
come on line during the period under review. Thus, QF power is

an important and economic replacement for Maine Yankee.

VI. IMPORTS

Power supply from NB Power has, in recent years,yformed an
important part of Maine's generation mix. It has been joined by
Hydro Quebec, through NEPOOL arrangements, as é supplier to the
Maine market. Hydro Quebec proposes to make a direct sale to CMP
beginning in 1992 via a new transmission interconnection between
the two utilities. |

It is accurate to say that Maine utilities have been moving
closer to Canadian suppliers in recent years (with the exceptions
of MPS and the Eastern Maine Electric Cooperative (EMEC) which
are already closely tied to NB Power). Both NB Power and Hydro
Quebec appear anxious to increase their sales to Maine utilities.
There is relatively little tension arising from the international
character of transactions, based on a long tradition of mutually
beneficial energy transactions.

There is considerable additional potential for imports.
During the study period, it is likely that, with the exception of
already planned increases in NEPOOL purchases from Hydro Quebec,

new power supply will come from NB Power. NB Power has indicated
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that it can continue to make sales from currently available
sources during much of the period and that it is actively
considering the construction of a new generating station which
could provide power to the Maine utilities at competitive prices
and with safeguards on price escalation.

As a result, the projections include continued power supply
from NB Power to'mget‘planned capacity needs as well as to
provide capacity to replace Maine Yankee that cannot be obtained
more economicaliy from other sources. This supply is likely to
be based on o0il fired or nuclear generation.

The proposed purchase by CMP from Hydro Quebec is now
planned for late in the study period. Conseguently, it has not
been included in the projections, but this decision does not
imply that such a purchase will not take place or that the
Hydro Quebec price will not be competitive. There are now too
many uncertainties surrounding purchase to make such
determinations and, at any rate, the power supply would come too
late in the study period to‘haVe an appreciable influence on our

projections.

VII. OTHER NEPOOL POWER

The premature closing of Maine Yankee would cause a capacity
problem both in Maine and elsewhere in New England. Half of the
capacity of the plént is owned and used by utilities south of
Maine. Théy, too, would conduct efforts to find replacement
capacity and would, to some degree &t least, be in competition
with Maine utilities, notably CMP and BHE.

As a result, it might appear that any available capacity
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would be absorbed elsewhere in NEPOOL. However, under pool rules,
once a utility offers capacity from one of its units, it cannot
discriminate among pool members, i.e., a southern New England
utility could not favor other utilities in its area as compared
with Maine utilities.

At the present time, Northeast Utilities sells 200 mW of
capacity to Long Island Lighting Company (LILCO) under conditions
which permit its recall for use in New England. This power was
recalled on peak days during the summer of 1987. This power is
projected to be available within New England in the case of the
premature closing of Maine Yankee and that CMP and BHE would be
able to obtain their share of it on economically acceptable
terms. This would be derived from oil~fired generation with the

fuel being imported.

VIII. OIL AS FUEL FOR GENERATION

While conservétion and small power production would play an
important role in replacing power from Maine Yankee, there would
clearly be increased reliance on oil for energy produced in
existing plahts and possibly from imports. This new dependence
on o0il would be inevitable, despite its clear risks.

Almost all oil used in the region is imported and is
vulnerable to supply disruptions or price swings reflecting
political as much as market factors. In particular, price
volatility is likely and, in view of the current Middle East
situation, would almost certainly result in increases, perhaps
sudden. As a result, increased dependence on oil could occur at

the worst time since the 1978-~79 price run-up.
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CHAPTER 2. RATE IMPACT ANALYSIS

This analysis focuses on just one aspect of a premature
closing of Maine Yankee: the impact on electricity rates in Maine
created by the need to acquire replacement power on relatively
short notice. As noted elsewhere, this analysis is confined to a
relatively short~-term five-year horizon.

This study concentrates on the three major electric
utilities in Maine: CMP, BHE and MPS. The objective is to
determine on a total dollar basis and on a cents per kilowatthour
(kWh) basis, the increased costs likely to be incurred by each of
these utilities, which would then be charged to their customers
through higher electric rates. 1In order to estimate this impact,
a separate model is used for each utility to compute the cost of
meeting peak load and energy requirements under two cases. The
first is the "Base Case" which includes Maine Yankee. In the
second, costs of providing électricity under a "Contingency Case"
scenario which substitutes other potential sources of supply for
Maine ‘Yankee beginning July 1, 1988 are examined. The increase
in costs from the Base Case to the Contingency Case represents
the rate impact of the shutdown of Maine Yankee. It is assumed
that the fixed costs associated with Maine Yankee will continue
to be recovered through rates at least during the study period.

The analysis is complicated by the fact that the Maine
utilities must contract-for enough capacity to meet the projected
annual peak demand which typically occurs in January. At the
same time, the utilities contract for power from a wide spectrum

of sources to satisfy energy requirements which vary throughout
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4the year on an hourly basis. In order to meet these dual
objectives in a least-cost manner, the utili£ies engaged in a
sophisticated analysis. Our analysis is a simplified but
reasonable assessment of the impact based on the planning

principles and constraints as used by the utilities.

I. METHODOLOGY

The major assumptions are those provided by the three Maine
utilities in response to specific requests for data and are
primarily from documents entered into the public record during
Maine Public Utilit§ Commission (MPUC) proceedings. In addition,

we have provided our own assumptions. These key assumptions

include:
1. Peak and energy load forecasts
2. Inflation, Operating and Maintenance costs, and
fuel price escalations
3. Resource profiles summarizing the capacity, £fuel,

other O&M costs, and operating assumptions for the
existing and potential supply sources. The sources
are ranked by variable costs and largely
"dispatched" by our assumptions on minimum capacity
factors. Certain resources are identified as
becoming available if Maine Yankee is closed.

Company forecasts of peak and energy load were used as a
starting point for the analysis because these forecasts are based
on models with an internally consistent set of assumptions
regarding fuel prices and economic activity. Furthermore, these
forecasts are subject to regulatory scrutiny and standards of
credibility and defensibility. Adjustments have been made to the

resource profile available and to associated costs. For example,

certain supply options were assumed, which were not considered by

WEIL, FIRTH & HOWE Page 2-2



the utilities, based on their assumption that Maine Yankee would
be available. These would be viable options under our
Contingency Case scenario.

The determination of the incremental electricity costs for
each utility begins with a five-year forecast of both the energy
requirements by customer class and a peak demand forecast. These
requirements are met from a pool of available generation
resources. These resources include those contained in the
respective utility supply forecasts, and therefore inclﬁde a
forecast of cogeneration for each year. For each resource the
winter capacity (mW), the minimum and maximum operating capacity
factors (expressed as a percentage of the 8,760 hours in a year
that the unit may opera£e), and a forecast of fuel and non-fuel
variable operating costs per kWh is included.

Certain resources are identified as Contingency Case resources
and often have an incremental annual capacity cost per kilowatt
(kW) which must be reflected to determine the total incremental
impact on electricity costs. One such contingency resource is the
level of conservation above and beyond that already incorporated
the company forecasts. Similarly, Contingency Case resources
include cogeneration and small power production ("QF Power")
beyond that included in the supply forecast as well as increased
purchases from other New England Power Pool (NEPOOL) utilities
and from the New Brunswick Electric Power Commission (NB Power).

An approximate "dispatch" of the supply sources to meet
demand is developed based on the minimum and maximum capacity

factors and variable operating costs. The increase in total
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costs on an annual basis from the Base to the Contingency Case 1is
converted to a rate impact expressed in cents per kWh. This
increase is then divided by rates in the utility supply‘forecast,
as reflected in the Base Case, to determine the percentage rate
increase for each class of customers.

The demand forecast is then modified to incorporate the
elasticity response of demand to these rate increases, and a
;econd iteration of the energy dispatch is performed.

The following sections describe the demand and supply
forecasts of each of the three major utilities and discuss in

more specific terms some of the key assumptions made.
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II. CENTRAL MAINE POWER COMPANY

CMP is the largest electric utility in Maine. With a peak
load in 1986 of 1,453 mW and total energy requirements of 9,067
gigawatthours (gWh), CMP provided over 70 per cent of the State's
total electricity requirements. CMP owns 37.5 per cent of Maine
Yankee or 320 mW. In 1986, the Maine Yankee nuclear power plant
was CMP's single largest source of generation, supplying 25.7 per
cent of the Company's total energy requirements at a total cost of
approximately 2 <cents/kWh. 1In addition to providing a
significant share of the Company's electric reguirements, Maine
Yankee accounted for approximately 19.2 per cent of the Company's
total net capability in 1986. The higher percentage of energy
requirements Leflects Maine Yankee's operation as a base load unit
ope;ating most of the year because of its low operating variable
costs. In 1986, Maine Yankee had a high 83.1 per cent capacity
factor; for the purposes of ourvanalysis, we assumed a 72 per
cent capacity factor for the unit.

The Company is projecting a 3.1 per cent average annual
increase in energy requirements and a 1.4 per cent annual
increase in peak load over the five year study period. The
significantly lower growth rate for the peak load reflects the
increased penetration and success of the Company's demand
management programs.

Industrial customers account for 39.5 per cent of CMP's
total requirements, residential customers 33.0 per cent,
commercial customers 21.7 per cent, sales for resale 5.3 per cent

and 0.5 per cent other.
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CMP has a well balanced energy mix: in 1986 hydro-electric
power provided 17 per cent of the Company's total requirements,
nuclear generation 31 per cent, ocil-fired generation 20 per cent,
generation from Canadian utilities 20 per cent, and generation from
small power producers and cogenerators, 12 per cent.

Other than short-term purchases of combustion turbines, the
major planned addition to CMP's resocurces over the study period
is power from cogenerators and small power producers {(qualifying
facilities). CMP estimates that generation from QFs will provide
32.3 per cent of the Company's total requirements by 1992,
compared to the 12 per cent provided in 1986.

CMP's most recent electricity rate forecast, which assumes
that Maine Yankee is available, projects system average rates to
increase by an average of 7.1 per cent per year from 1987 through
1992. This increase is mainly attributable to the higher cost of
power from small power producers and cogenerators and to increasing
oil prices for existing generation. 1In fact, the fuel adjustment
clause component of the rate is projected to increase at a 12.3 per
cent annual rate while base rates are projected to increase at 1.3
per cent.

With the loss of Maine Yankee, CMP would be required to
replace, in a period of less than eight months, 320 mW of capacity
and 2,000 gWh of annual generation. Additional resources
will definitely be needed to replace the unit's capacity to meet
the annual peak demand. However, Maine Yankee's energy output
could be replaced with a combination of generation from these new
resources and increased operation of existing units. With the

limited planning horizon provided, CMP's options for responding to
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the lossuof Maine Yankee are severely limited.

One source of replacement generation is increased opergtion
of CMP's existing oil-fired units, primarily the W.F. Wyman oil-
fired steam units. However, the incremental generation available
from these units is not sufficient to replace all of the
generation normally provided by Maine Yankee. Furthermore, as
noted above, CMP needs additional capacity to replace the 320 mW
from Maine Yankee. Therefore, the Company would need to acguire
both replacement capacity and power from other sources in
addition to operating its existing units at a higher capacity
factor. These potential sources include purchases from other
NEPOOL utilities, purchases from New Brunswick Electric Power
Commission, and more rapid development of cogeneration and
conservation. |

It must be remembered, however, that the loss of the entire
860 mW of Maine Yankee (only 50 per cent of which is dedicated to
Maine utilities) to NEPOOL, will significantly reduce the surplus
capacity available for short-term purchasés from other NEPOOL
members. Based on an analysis of the NEPOOL capacity market, we
have assumed that there will be only 200 mW of capacity available
from NEPOOL members in the event Maine Yankee is closed in 1988.
Under the NEPOOL Agreement, CMP would be able to secure its pro-
rata share of this surplus capacity (approximately 16 mW) if it
‘were offered to all NEPOOL participants. If some NEPOOL
participants fail to exercise their option to purchase this
capacity as is expected, the amount of cagacity available to CMP

would increase. This analysis, therefore, assumes that CMP
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would be able to purchase 20 mW from other NEPOOL participants.
It is also assumed that this capacity would be from oil-fired
units and would have a capacity charge of $50/kW/year in addition
to the variable operating costs of a typical marginal NEPOOL oil-
fired unit.

NB Power is the most likely incremental source of capacity and
energy over the study period. CMP currently has a contract with
NB Power for 150 mW. It is projected that this existing system
contract with NB Power is extended through 1991, the end of ﬁhe
‘initial contract term (October, 1991). 1If Maine Yankee is not
available, the contract with NB Power for 150 mW is assumed to be
extended in 1992. Nonetheless, NB Power has a limited amount of
surplus power available for resale to Maine utilities and the
size of this surplus is projected to decrease as load in NB Power
increases. Based on an analysis of CMP's resources and
requirements for each year of the study period and assumptions
regarding the potential of additional availability of demand-side
management programs and small power production and cogeneration
{discussed below), it is estimated that CMP would need ﬁo
purchase an additional 200 mW from NB Power in 1988 and 1989, and
150 mW in 1990 and 1992. The purchase in 1992 is in effect an
extension of CMP's existing contract with NB Power. In 1991, CMP
is able to replace its contract with NB Power with 50 mW from
small power production and cogeneration and a system capacity
credit of 105 mW from the Hydro- Quebec Phase 2 contract. It is
assumed that the energy component of the NB Power contract would
be priced to be competitive with generation from existing

intermediate oil=-fired capacity in New England and that capacity
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charges would be $68/kW/year.

These resources represent CMP's most likely short-term
response to the loss of Maine Yankee. Over the long-term, CMP
- could influence its customers' electricity demands by implementing
demand-side management programs or by increasing the amount of
local generation by soliciting additional bids from small power
producers and cogenerators. These programs and policies
typically generate a supply response with some delay. However,
it is estimated that if Maine Yankee were closed in July, 1988,
CMP would be able to reduce its capacity requirements by 15 mW
per year and its customer's total energy requirements by 131.4
gWh for each of the years in the studf period for a total peak
load reduction of 75 mW and reduced energy consumption of 657 gWh
in 1992, The cost of the energy savings from these demand-side
management programs are assumed to be 7.3 cents/kWh. This is a
levelized rate which reflects tﬁe cost of achieving incremental
conservation over and above that already assumed in CMP's
forecast. CMP's demand forecast already includes over 215 mW of
demand reductions from demand-side management programs.
Consequently, most of the low cost demand-side management
programs are already accounted for in the forecast.

Finally, it is assumed that CMP could secure contracts
for an additional 150 mW of small power production and
cogeneration, to be available in 50 mW increments for each year
from 1990 through 1992. 1In the event that this supply was not
availlable from these sources, we assume that 1t would be

available from comparably priced sources. These contracts with
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smali power producers and cogenerators would be used to back down
the NB Power purchase. In addition, to these resources CMP would
need an additional 50mW in 1989. An analysis of the capacity
available from NEPOOL and NB Power indicated that it is unlikely
that there would be additional capacity available from these
sources in 1989, beyond that already assumed in the analysis.
Furthermore, it is unlikely that 50 mW of QF Power could be
available by this date. Therefore, the source of the 50 mW of
additional capacity needed by CMP in 1989 has not been identified
as from any specific source and as such it is labeled as QF or
Available Capacity. It is assumed that this capacity whether
purchased from Canadian utilities, e.g. Hydro Quebec, or local
sources of power, would be priced at CMP's marginal cost. This
power is incremental and therefore priced at a 5 per cent premium
above the cogeneration included in‘CMP‘s forecast in 1987 and
then escalated at the projected inflation rate. Based on our
analysis, as discussed above, this group of resources are
projected té have a lower cost than reactivating the Mason
Station. Consequently, it was assumed that Mason would not be
reactivated during the study period but that it will remain a
candidate for the longer-term life extension project as currently
contemplated by CMP. The resource profile and resulting
generation under the Base and Contingency Cases are summarized in

the following two tables.
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RN OF THE RIVER NYDRO
PEAK HYDRO

LEVISTON MYDRO

MAINE YANKEE

MILLSTONE 3

VERRONT YANKEE

CONN YANKEE

MASS YANKEE

NEW BRUNSWICK POWER
NEW BRUNSWICK POMER EXTENSION CONTINGENCY
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YTHAN 3

VI 4

WIRAR 2

VYRAN 1

NEW BRUNSWICK PURCHASE 88-89
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NEPOOL PURCHASE -
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MASOM 3
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COMBUSTION TURBINE 87
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COMBUSTION TURBRINE 90
COMBUSTION TURBIKE 92
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POWER 87

POMNER B8

POVER 89
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OR AVAILABLE CAPACITY 1989
CONTRACT 1990

CONTRACT 1991

CONSERVATION 88
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BASE
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BASE

BASE

BASE

BASE
CONT INGENCY
CONT INGENCY
LCOMTINGENCY
CONTINGENCY
CONTINGENCY
CONTINGENCY
COMTINGENCY

COMTINGENCY

CENTRAL MAINE POWER COMPANY

FIRST

WINTER YEAR
UNET  CAPACITY RESOURCE
TYPE (M) AVAILABLE
HYORO 100.0 1987
HYDRO 219.0 1987
HYDRO 25.0 1991
NUCLEAR 320.0 1987
NUCLEAR 29.0 1987
WUCLEAR 19.0 1987
MUCLEAR 35.0 1987
MUCLEAR 17.0 1987
SYSTER 150.0 1987
SYSTEM 150.0 1992
SYSTEM 59.0 1987
OtL-sT 116.0 w87
orL-st 366.0 1987
ofL-stY 52.0 1987
OIL-51 53.0 1987
SYSTEM 200.0 1988
SYSTEN 150.0 1990
ofL-sT 20.0 1988
ol -ST 36.0 1993
alL-sT 38.2 1993
OIL-ST 3.7 1993
olL-sT 22.8 1993
otlL-st 2.9 1993
olL-61 50.0 wear
olL-GT 75.0 1988
OfL-GY 5.0 1989
OrL-6T 25.0 1990
olL-67 100.0 1992
ofL-a1 19.0 1987
OlL-GT 19.0 1987
af 188,06 1987
aF 239.0 1988
aF 286.0 1989
QF nre 1990
oF 390.0 1991
QF 3%0.0 1992
VARIOUS 50.0 1989
af- 50.0 1990
QF 50.0 1991
15.0 1988
15.0 1959
15.0 1990
15.0 1w
15.0 1992

RESOURCE PROFILE

LAST

YEAR
RESOURCE
AVATLABLE

—vommn——-

1992
1992
1992
1992
1992
1992
1992
1991
1992
1992
1992
1992
1992
1992
1989

1991
1993

1992

CAPACITY FACTOR

LU
X)

90.0%
35.0%
41.0%

MAX

1987
WON - FUEL
VARTABLE
otn
EXPENSES

1987
FUEL
EXPENSES

1987

TOTAL
VARIABLE

ot

1987
MARGINAL

FIXED

costs

(X3 (CENTS/kwh) (CEMTS/KWh)(CENTS/kWh) (3/kvW)

85.0%
85,0%
$0.0%
65,0%
60.0%
25.0%
20.0%
65.0%
65.0%
65.0%
60,0%
60.0%
$0.0%
60.0%
60,0%
20.0%
20.0%
20.0%
20.0%
20.0%
20.0X
20.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
70.0%
70.0%
70.0%
100.00%
100.00%
100.00%
100.00%

100.00%  100.00X

.31
0.3
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N.A.
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N.AL
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N.AL
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NoAL
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A,
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M.A.
NA,
N.A.
2.65
2.84
3.04
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2.92
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3.
3.81
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3.88
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5.55
5.55
5.55
5.55
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0.31
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TABLE 2-2

CENTRAL MAINE POWER COMPANY

BASE CASE SUPPLY FORECAST - GWH CONTINGENCY CASE SUPPLY FORECAST - GWH

GENERATING RESOURCES 1988 1989 1990 1991 1992 1988 1989 1990 1991 1992

RUN OF THE RIVER HYDRO 788.4 788.4 788.4 788.4 788.4 788.4 788.4 788.4 788.4 788.4
PEAK HYDRO 671.5 671.5 671.5 671.5 671.5 671.5 671.5 671.5 671.5 671.5
LEWISTON HYDRO 0.0 0.0 0.0 89.8 89.8 0.0 0.0 0.0 89.8 89.8
MAINE YANKEE 2018.3 2018.3 2018.3 2018.3 2018.3 1009.2 0.0 0.0 0.0 0.0
MILLSTONE 3 139.7 139.7° 139.7 139.7 139.7 139.7 139.7 139.7 139.7 139.7
VERMONT YANKEE 116.5 116.5 116.5 116.5 116.5 116.5 116.5 116.5 116.5 116.5
CONN YANKEE 230.0 230.0 230.0 230.0 230.0 230.0 230.0 230.0 230.0 230.0
MASS YANKEE 11.7 11.7 1.7 1M1.7 1M11.7 111.7 11.7 111.7 11.7 111.7
NEW BRUNSWICK POWER 1116.9 1116.9 1116.9 1116.9 0.0 1116.9 1116.9 1116.9 1116.9 0.0
NEW BRUNSWICK POWER EXTENSION 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1116.9
NUCSOS 465.2 465.2 465.2 465.2 465.2 465.2 465.2  465.2 465.2 465.2
WYMAN 3 660.5 660.3 660.5 474.9 660.5 660.5 660.5 660.5 660.5 660.5
WYMAN 4 812.1 641.2 666.1 641.2 1770.9 1466.5 1463.6 1082.3 806.5 1042.0
WYMAN 2 31.9 31.9 31.9 3.9 3.9 3.9 31.9 31.9 3.9 3.9
WYMAN 1 23.2 23.2 23.2 23.2 23.2 23.2 23.2 23.2 23.2 23.2
NEW BRUNSWICK PURCHASE 88-89 0.0 0.0 0.0 0.0 0.0 262.8 525.6 0.0 0.0 0.0
NEW BRUNSWICK PURCHASE 1990 0.0 0.0 0.0 0.0 0.0 0.0 0.0 394.2 0.0 0.0
NEPCOL PURCHASE 0.0 0.0 0.0 0.0 0.0 26.3 52.6 52.6 52.6 0.0
MASON 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MASON 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MASON 5 0.0 0.0 0.0 0.0 0.0 i 0.0 0.0 0.0 0.0 0.0
MASON 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MASON 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
COMBUSTION TURBINE 87 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
COMBUSTION TURBINE 88 32.9 0.0 0.0 0.0 0.0 32.9 0.0 0.0 0.0 0.0



III. BANGOR HYDRO ELECTRIC COMPANY

Bangor Hydro (BHE) is theksecond largest electric utility in
Maine with approximately 80,000 customers, a peak load of 254.5
mW in 1986 and sales of 1,406 gWh. The largest single source of
power for BHE is its 59 mW share of Maine Yankee, the only
nuclear unit in BHE's generation plan. 1In 1986, Maine Yankee
provided BHE with 28.0 per cent of its total energy reguirements.
Maine Yankee also accounted for 19.2 per cent of the Company's
net éapability in 1986.

BHE's energy regquirements are projected to increase at a 2.4
per c¢ent average annual rate over tﬁe study period; peak load is
projected to grow at 2.0 per cent. Industrial customers account
for 39.5 per cent of the Compaﬁy's total retail requirements,
residential custome:s 32.2 per cent, comnmercial customers 25.2
per cent, and municipal customers 3.0 per cent.

Purchased power from other utilities represented 45.0 per cent
of the Company's total generation in 1986. BHE has a system power
contract with NB Power for 30 mW and has a second contract with NB
Power for additional power on an as-available basis. BHE also
contracts with five small power producers who will provide the
Company with an additional 62.4 mW of capacity throughout the
forecast period.

Hydro generation and fossil fuel generation accounted for the
remaining 13.6 per cent and 13.5 per cent oﬁ-generation,
respectively. The Company's ﬂydro—electric resources have a net
capability of approximately 34.5 mw, most of which operates at a

high load factor. BHE has a 51.6 mW entitlement in Wyman 4, a 620
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mW oil-fired unit and owns three oil-fired steam units with a
combined capacity of 59.8 mW and thirteen diesels with total
capacity of 23.2 mW.

BHE's system average electricity rates are projected to
increase at a 6.92 per cent average annual rate over the study
period. Increases in the fuel adjustment charge are projected to
account for 83.6 per cent of the increase as higher fuel prices and
contracts with small power producers inflate the fuel adjustment
charge component of the rate. These projections do not reflect
new fuel adjustment proposals by BHE made at the end of August
1987. If approved, rate increases forecast in this section would
be higher.

The Contingency Case resources have been reflected in much
the same manner as in the CMP analysis. If Maine Yankee were
closed in July, 1988,.it is assumed that BHE would purchase 25 mW
from NB Power under the same terms secured by CMP, with energy
priced at the level of an intermediate o0il unit, and a capacity
charge of $68/kW/year. 1In addition to securing additional power
from NB Power, it is assumed that BEE would need to secure
additional contracts for an additional 10 mW from other sources
in 1989. The analysis also assumes that BHE would accelerate the
implementation of its demand-side management programs and reduce
its capacity requirements by 3 mW per year from 1988 through
1992; these programs are also assumed to reduce the Company's
energy requirements by 26.3 gWh per year. The energy savings
from these demand-side management programs are priced at 7.3
cents/kWh, reflecting the levelized cost of achieving additional

conservation over and above that‘alfeady accounted for by BHE in
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its forecast. Because BHE would have excess capacity if Maine
Yankee were not closed, it is projected that 19 mW of capacity

would be available from that surplus.

BHE's resource profile and generation under the Base and
Contingency Cases is presented in Tables 2-3 and 2-4 on the

following pages.
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TABLE 2-3
RESOURCE PROFILE

BANGOR HYDRO-ELECTRIC COMPANY

1987

. NON~FUEL 1987 1987
FIRST LAST VARIABLE 1987 TOTAL  MARGINAL

CONTINGENCY WINTER YEAR YEAR CAPACITY FACTOR oM FUEL VARIABLE  FIXED

OR BASE UNIT  CAPACITY RESOURCE RESOURCE MIN MAX EXPENSES  EXPENSES O&M cosTS

RESOURCE TYPE (MW)  AVAILABLE AVAILABLE %) (%)  (CENTS/kWh) (CENTS/kWh)(CENTS/kWh) ($/kW)

GENERATING RESOURCES

RUN OF THE RIVER HYDRO BASE HYDRO 34.5 1987 1992 65.0%  65.0% 0.69 N.A. 0.69 $0
WEST ENFIELD HYDRO BASE HYDRO 7.4 1988 1992 85.0%  85.0% 0.69 N.A. 0.69 $0
MILFORD HYDRO BASE HYDRO 1.7 1992 1992 47.0% 47.0% 0.69 N.A. 0.469 $0
MAINE YANXEE BASE NUCLEAR 59.0 1987 1992 72.0% N.A. N.A. 0.7% $0
NEW BRUNSWICK POWER 1987 BASE SYSTEM 29.0 1987 1987 85.0% 90.0% N.A. N.A. 2.46 $0
NEYW BRUNSWICK POWER 1988-91 BASE SYSTEM 24.0 1988 1991 85.0%  90.0% N.A. N.A. 2.46 $0
NEY BRUNSWICK POWER EXTENSION 92  CONTINGENCY SYSTEM 24.0 1992 1992 85.0%  90.0% N.A. N.A. 2.46 $68
NEW BRUNSWICK CLASS II1 BASE SYSTEM 10.0 1987 1991 90.0%  90.0% N.A. N.A. 2.66 $0
NEW BRUNHSWICK PURCHASE CONTINGENCY SYSTEM 25.0 1988 1990 30.0%  65.0% 0.15 3.41 3.57 268
WYMAN 4  1987-88 BASE OIL-ST 34.6 1987 1988 20.0% 65.0% o1 3.06 3.17 $0
WYMAN 4  1989-91 R BASE OIL-ST 41.6 1989 1991 20.0% 65.0% 0.1 2.06 3.17 $0
WYMAN &4 1992 BASE OIL-ST 51.6 1992 1992 20.0% 65.0% 0.1 3.06 3.17 $0
MIDDLETON & ’ BASE OIL-ST 12.0 1987 1987 10.0% 65.0% 0.1 3.45 3.56 $0
GRAHAM S BASE OIL-ST 29.0 1987 1992 10.0% 65.0% 0.15 4.1 4.26 $0
GRAHAM & BASE OIL-5T 18.2 1987 1992 10.0% 65.0% 0.15 4.27 4.42 $0
GRAHAM 3 BASE OIL-8T 12.6 1987 1992 10.0% 65.0% 0.15 4.30 4.45 $0
DIESELS BASE oIL~1C 23.2 1987 1992 5.0% 40.0% 0.35 4N 5.26 $0
GAS TURBINE 1987 BASE o1L-1c¢ 20.0 1987 1987 5.0  20.0% 0.53 6.51 7.04 $0
GREAT RORTHERN PAPER BASE COGEN 12.0 1987 1992 30.4%  30.4% N.A. N.A. 4.62 $0
PURPA HYDRO BASE HYDRO 3.4 1987 1992 40.0%  40.0% N.A. N.A. 7.70 $0
ULTRAPOWER 5 BASE BIOMASS 16.0 1988 1992 85.0% 85.0% N.A. N.A. 7.38 $0
ULTRAPOVER 6 BASE BIOMASS 16.0 1988 1992 85.0%  85.0% N.A. N.A. 7.38 $0
AED BASE BIOMASS 11.0 1987 1992 - 85.0%  85.0% N.A. N.A. 6.65 $0
PERC BASE UASTE 16.0 1988 1992 85.0%  85.0% N.A. N.A. 8.59 $0
QF OR AVAILABLE POWER CONTINGENCY VARIOUS 10.0 1989 1992 70.0X  70.0% N.A. N.A. 8.00 $0
CONSERVATION 88 CONTINGENCY 3.0 1988 1992 100.00% 100.00% N.A. N.A. 7.30 $0
CONSERVATION 89 CONTINGENCY 3.0 1989 1992 100.00% 100.00% N.A. N.A. . 7.30 30
COMSERVATION 90 CONTINGENCY 3.0 1990 1992 100.00% 100.00% N.A. N.A. 7.30 $0
CONSERVATION 91 CONTINGENCY 3.0 1991 1992 100.00% 100.00% N.A. N.A. 7.30 $0
CONSERVATION 92 CONTINGENCY 3.0 1992 1992 100.00% 100.00% N.A. N.A. 7.30 $0
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GENERATING RESOURCES
RUN OF THE RIVER HYDRO
WEST ENFIELD HYDRO
MILFORD HYDRO
MAINE YANKEE
WEW BRUNSWICK POMER 1987
NEW BRUNSWICK POWER 1988-91
NEW BRUNSWICK POUER EXTENSION 92
NEW BRUNSWICK CLASS II1I
HEW BRUNSWICK PURCHASE
HYMAN 4  1987-88
WYMAK 4 1989-91
WYMAM & 1992
MIDDLETON 4
GRAMAM 5
GRAHAM 4
GRAHAM 3
DIESELS
GAS TURBINE 1987
GREAT HORTHERM PAPER
PURPA HYDRO
ULTRAPOWER 5
ULTRAPOWER 6
AED
PERC
QF OR AVAILABLE POMER
CONSERVATION 88
CONSERVATION 89
CONSERVATIOK 90
CONSERVATION 91
CONSERVATION 92

TOTAL GENERATION

1988
196.4
36.8
0.0
3z
0.0
189.2
0.0
78.8
0.0
197.0
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11.9
119.1
119.1
81.9
119.1
0.0
0.0
0.0
0.0
0.0
0.0

1628.1

BASE CASE SUPPLY FORECAST - GWH

1989
196.4
55.1
0.0
372.1
0.0
189.2
0.0
78.8
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11.9
119.1
119.1

81.9
119.1

0.0
0.0
0.0
0.0
0.0
0.0

199
196.4
55.1
0.0
3721
0.0
189.2
0.0
78.8
0.0
0.0
236.9
0.0
0.0
82.6
15.9
11.0
10.2
0.0
32.0
11.9
119.1
119.1
81.¢9
119.1
0.0
0.0

0.0

1731.5

TABLE

2-4

BANGOR HYDRO-ELECTRIC

1992
196.4
55.1
7.0
372.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
293.8
0.0
165.1
103.6
7.7
18.2
0.0
32.0
11.9
11941
119.1
81.9
119.1
0.0
0.0
0.0
0.0
0.0

CONTINGENCY CASE SUPPLY FORECAST - GWH

1988
196.4
36.8
0.0
186.1
0.0
189.2
0.0
78.8
109.5
197.0
0.0
0.0
0.0
100.8
15.9
11.0
10.2
0.0
32.0
1.9
119.1
119.1
81.9
119.1
0.0
13.1
0.0
0.0
0.0
0.0

1628.1

1989
196.4
55.1
0.0
0.0
0.0
189.2
0.0
78.8
142.4
0.0
236.9
0.0
0.0
119.9
15.9
11.0
10.2
0.0
32.0
11.9
119.1
119.1
81.9
119.1
61.3
26.3
26.3
0.0
0.0
0.0

-

1652.9

1990
196.4
55.1
0.0
0.0
0.0
189.2
0.0
78.8
142.4
0.0
236.9
0.0
0.0
114.8
15.9
11.0
10.2
0.0
32.0
11.9
119.1
119.1
81.9
119.1
61.3
26.3
26.3
26.3
0.0
0.0

1674.1

1991
196.4
55.1
0.0
0.0
0.0
189.2
0.0
78.8
0.0
0.0
236.9
0.0
0.0
165.1
103.6
23.5
10.2
0.0
32.0
11.9
119.1
119.1
81.9
119.1
61.3
26.3
26.3
26.3
26.3
0.0

1708.5

1992
196.4
55.1
7.0
0.0
0.0
0.0
189.2
0.0



IV. MAINE PUBLIC SERVICE COMPANY

MPS provides electrical service to Aroostook County and a
small portion of Penobscot County, an area with a total
population of 90,000. 1In 1986 MPS had total sales of 609 gWh and
a peak load of 121.1 mW. Maine Yankee is the dominant resource
in its supply profile, accounting for 45.6 mW of capacity and
providing 46.3 per cent of total energy requirements in 1986.

MPS energy demand is projected to grow at a 1.3 per cent annual
average rate and peak demand at a 1.1 per cent rate throughout
the study period.

In 1986, residential customers accounted for 28.5 per cent
of MPS sales, large commercial and industrial customers 24.8 per
cent, small commercial and industrial customers 20.6 per cent,
public authorities and lighting 9.5 per cent, and sales for
resale 16.6 per cent. |

MPS also receives power from the Company's entitiement in
Wyman 4, the Caribou steam units (8.6 per cent of total
generation), hydro generation (20.8 per cenﬁ), and other fossil
fuel generation (24.5 per cent). In July 1986, the Signal-
Sherman facility, a 17.6 mW cogenerator, began producing power
for sale to MPS. There are no other scheduled additions to MPS's
supply plan throughout the study period. Furthermore, MPS is not
a member of NEPOOL .and historically has not purchased capacity
from NEPOOL members.

MPS projects that its electric rates will increase
at a 6.1 per cent average annual rate from 1987 through 1992.

The fuel adjustment clause component of this rate is projected to
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increase at a 4.4 per cent annual rate over this period.

If Maine Yankee were to be closed in July, 1988, MPS could
purchase 25 mW from NB Power with tne size of the purchase
dropping to 15 mW in 1991, the final year of the contract. For
purposes of this analysis, it is assumed that the NB Power
contract would be priced to be competitive with existing oil-
fired capacity in New England. 1In addition to the NB Power
capacity, it is assumed that BHE could contract for an additional
7.5 mW from cogenerators and small power producers in 1991. 1In
addition, to these resources MPS would need an additional 15 mW
in 1989, identified in this analysis as QF as Available Capacity.
It is also assumed that these two contracts would
provide pricing terms the same as those secured by the Signal
Sherman Facility. In addition to these resources, we have
assumed that MPS would be able to reduce its capacity
requirements by an additional 2 mW per year over that included in
the forecast, and reduce total generation requirements by 17.5
gWh as a result of the implementation of demand-side management
programs. The cost of the energy savings from these demaﬁd—side
management programs are assumed to be 7.3 cents/kWh. This is a
levelized rate Which reflects the cost of achieving incremental
conservation.

Maine Public Service Company's resource profile and generation
under the two cases analyzed are presented in Tables 2-5 and 2-6 on

the following pages.
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CONTINGENCY
OR BASE
RESOURCE
GENERATING RESOURCES
BASE HYDRO BASE
THTERMEDIATE HYDRO BASE
PEAK HYDRO BASE
KAINE YANKEE BASE
WYMAN 4 BASE

NEY BRUNSWICK ENERGY PURCHASES BASE
NEW BRUNSWICK PURCHASE B8-90  CONTINGENCY

NEW BRUNSWICK PURCHASE 1991 CONTINGENCY
CARIBOU 2 BASE
CARIBOU 1 BASE
DIESELS BASE
SIGNAL /SHERMAN BASE
LORING AFB BASE
GF OR AVAILABLE POWER 1989 CONT INGENCY
QF POVER 1991 CONTINGENCY
CONSERVATION B8 CONTINGENCY
CONSERVATION B9 CONTINGENCY
CONSERVATION 90 CONTINGENCY
CONSERVATION 91 CONTINGENCY
CONSERVATION 92 CONTINGENCY

UNIT
TYPE

-

HYDRO
HYDRO
HYDRO
NUCLEAR
OIL-ST
SYSTEM
SYSTEM
SYSTEM
OIL-ST
oIL-ST
oIL-1C
BIOMASS
COGEN
VARIOUS
aF

WINTER

TABLE 2-5

RESOURCE PROFILE

MAINE PUBLIC SERVICE COMPANY

FIRST
YEAR

LAST
YEAR

CAPACITY RESOURCE RESOURCE

()

........

3.0
10.0
23.0
45.6
20.2
2.0
25.0
15.0
14.0

9.0
13.0
17.6

5.0
15.0

7.5

2.0

2.0

2.0

2.0

2.0

HEAT
RATE

AVAILABLE AVAILABLE (Btu/kwh)

...........................

1987
1987
1987
1987
1987
1987
1988
199
1987
1987
1987
1987
1987
1989
1991
1988
1989
1990
1991
1992

1992
1992
1992
1992
1992
1991
1990
1991
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992

10470
9670
10800
10800
10800
11260
12000
10933
N.AL
N.A.
N.A.
N.AL
N.A.
N.A.
N.A.
N.A,
N.A.

CAPACITY FACTOR

MIN
1£9)

100.0%
65.7%
24.8%

20.0%
30.0%
30.0X
30.0%
20.0%
20.0%
5.0%
82.0%
40.0%
85.0%
85.0%
100.00%
100.00%
100.00%
100.00%
100.00X

MAX

1987
NON-FUEL
VARIABLE
O&M
EXPENSES

1987
FUEL
EXPENSES

1987

TOTAL
VARIABLE

O&M

1987
MARGINAL

FIXED

COsTS

(X)  (CENTS/kwh) (CENTS/kWh)(CENTS/kWh) ($/kw)

100.0%
65.7%
24.8%
72.0%
65.0%
65.0%
65.0%
65.0%
65.0X
65.0%
20.0%
82.0%
40.0%
85.0%
85.0%

100.00%
100.00%
100.00X%
100.00%

'100.00%

0.69
0.69
0.69
N.A.
0.1
0.15
0.15
0.15
0.15
0.15
0.35
N.A,
N.A.
N.A.
N.A.
N.A.
N.A.
M.A.
N.A,
N.A.

...........................

N.A.
N.AL
N.A.
N.A.
2.57
2.65
2.65
2.65
2.76
2.94
4.48
N.A.
N.A.
M.A.
H.A.
N.A.
N.AL
K.A.
N.A.
N.A,

0.69
0.6%
0.69
0.74
2.68
2.80
2.80
2.80
2.91
3.09
4.83
8.20
8.00
8.20
8.20
7.30
7.30
7.30
7.30
7.30

$0
$0

gcuossssssssslfnsnsg
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GENERATING RESOURCES
BASE HYDRO
INTERMEDIATE HYDRO
PEAK HYDRO
MAINE YANKEE
WYHAN 4
NEW BRUNSWICK ENERGY PURCHASES
NEW BRUNSWICK PURCHASE 88-90
NEW BRUNSWICK PURCHASE 1991
CARIBOU 2
CARIBOU 1
DIESELS
SIGNAL/SHERMAN
LORING AFB
QF OR AVAILABLE POWER 1989
QF POMER 1991
COMSERVATION 88
CONSERVATION 89
CONSERVATION 90
COMSERVATION 91
CONSERVATION 92

TOTAL GENERATION

1988
26.3
57.5
50.0
274.9
35.3
57.8

- N\
ree
. .
OO OOOOOOWVMMHMYYNENMWO O

T )

it
b N

OO OO OO~V
. x w e .

.-

BASE CASE SUPPLY FORECAST - GWH

1989 1990 1991
26.3 26.3 26.3
57.5 57.5 57.5
50.0 50.0 50.0
280.6 287.6 287.6
35.3 38.3 49.7
57.8 57.8 57.8
0.0 0.0 0.0
0.0 0.0 0.0
24.5 24.5 24.5
15.8 15.8 15.8
. 5.7 5.7 5.7
126.4 126.4 126.4
17.5 17.5 17.5
0.0 0.0 0.0
0.0 0.0 6.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
697.5 707.4 718.9

TABLE 2-6

MAINE PUBLIC SERVICE COMPANY

1992
26.3
57.5
50.0
287.6
114.8
0.0
0.0
0.0
25.9
15.8
5.7
126.4
17.5
0.0

------

CONTINGENCY CASE SUPPLY FORECAST - GWH

1988
26.3
57.5
50.0
143.8
114.8
67.8
32.9
0.0
24.5
15.8
5.7
126.4
17.5
0.0
0.0
8.8
0.0
0.0
0.0
0.0

-

691.9

1989
26.3
57.5
50.0
0.0
97.0
57.8
65.7
0.0
24.5
15.8
5.7
126.4
17.5
11,7
0.0
17.5
17.5
0.0
0.0
0.0

-

691.0

1990
26.3
57.5
50.0
0.0
76.8
57.8
65.7
0.0
24.5
15.8
5.7
126.4
17.5
Mm.z7
0.0
17.5
17.5
17.5
0.0
0.0

-

688.3

1991
26.3
57.5
50.0
0.0
39.9
57.8
0.0
39.4
24.5
15.8
5.7
126.4
17.5
111.7
55.8
17.5
17.5
17.5
17.5
0.0

698.5

1992

-

26.3



V. PROJECTED ELECTRICITY RATE IMPACT

The projected impact of the shutdown of Maine Yankee on
refail electricity rates varies by utility based on their
relative reliance on Maine Yankee to meet energy and capacity
needs. The available options in the 1988-1992 period essentially
amount to replacing -the variable operating costs of Maine Yankee
(less than one cent per kWh) with increased generation from
existing and less efficient o0il units and by purchasing more
capability from neighboring utilities and qualifying facilities.
These power substitutes range in cost from four to eight cents
per kWh.

The four charts which follow indicate the Base and
Contingency Cases for capacity and energy for the three
utiiities. The source marked "QF/Other" in the Contingency Cases
may actually be QF power (prpbably to the extent shown in the
Base Cases) or another unspecified source at the same cost. As
noted above, the incremental amount in the Contingency Case in
1989 will not be QF power.

These charts show that replacement for Maine Yankee will
come from oil-fired units, purchases which will use o0il or
nuclear generation, QFs and unspecified sources (probably

additional purchases) and conservation.
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Chart 2-1
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Chart 2-3

Maine Sources of Electric Energy

Base Case 1987—1Q92
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The rate impact results are summarized in Table 2-7 below.

TABLE 2-7

RATE INCREASES RESULTING FROM CLOSING MAINE YANKEE

CENTRAL, MATINE POWER

Increase 1in

($ Millions)

Rate Impact
Increase -
Increase %

1988 1989 1990 1991 1992
Production Costs 30.0 97.0 112.6 121.5 138.0
(¢/kwh) 0.34 1.09 1.24 1.27 1.40
- Total System 4.8% 14.3% 15.6% 15.5% 15.8%

Increase %--Industrial Rates 6.3% 18.3% 19.6% 19.3% 19.8%

BANGOR HYDRO ELECTRIC

Increase in Production Costs 8.1 18.6 20.0 20.8 19.1
($ Millions)

Rate Impact
Increase -
Increase %

Increase %-

(¢/kwWh) 0.55 1.23 1.30 1.33 1.19
- Total System .3% 13.1% 13.9% 13.9% 12.5%
Industrial Rates 4% 17.2% 18.2% 18.2% 16.4%

MAINE PUBLIC SERVICE

Increase in Production Costs 5.0 16.0 17.3 21.3 19.1
($ Millions)

Rate Impact
Increase - (¢/kWh) . 0.77 2.45 2.67 3.23 3.13
Increase % - Total System 8.9 26.5% 28.9% 33.1% 35.4%
Increase %-Industrial Rates 11.6% 34.5% 37.6% 43.6% 47.0%

Maine Public Service, which relies on Maine Yankee for over

45 per cent of its energy requirements, will experience a rate

increase

of 26.5 per cent in 1989, the first full year without

Maine Yankee. Industrial consumers will be subject to the most

drastic rate increase at 34.5 per cent in 1989. As noted

earlier,
increase

The
follow a
reflects

relative

this rate increase is over and above the projected rate
of 6.1 per cent per year included in the Base Case.
impact on customers in the CMP and BHE service areas
similar pattern, although the size of the rate increase
the relatively smaller ownership share in Maine Yankee

to other existing supplies. CMP industrial rates will
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increase by an additional 18.3 per cent over Base Case

projections and BHE industrial rates would increase by an

additional 17.2 per cent. These industrial rate impacts are

summarized for each company on the following graphs.

Chart 2-4

COMPARISON OF INDUSTRIAL ELECTRIC RATES
WITH AND WITHOUT MAINE YANKEE
CENTRAL MAINE POWER

CENTS/XWH

1987 1988 1989 1980 1981 1982
YEAR

19871982
*° . LEGEND
x WITH MAINE YANKEE
*T o WITHOUT MAINE YANKEE
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The impact on average industrial and commercial customers in

1989 is summarized below.

These estimates are based on average

monthly use of 3,000 kWh for the commercial customer, a 5 mW

industrial customer operating at a 70 per cent capacity factor

and a 30 mW industrial customer operating at a 90 per cent

capacity factor.

Central Maine Power
Bangor Hydro

Maine Public Service

TABLE 2-8

TYPICAL BILL IMPACT

$/YEAR
COMMERCIAL INDUSTRIAL
(3000 kWh) (5 mW)
392 333,826
398 377,118
895 751,170

INDUSTRIAL

(30 mW)

2,575,230
2,909,196

Thus, we may see the cost per customer of a decision to

clgse Maine Yankee prematurely in July 1988.

These are annual

costs; they would be approximately five times as much over the

study period.
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CHAPTER 3. ASSESSMENT OF ECONOMIC IMPACTS

I. MACRO ANALYSIS

A. Introduction

The response of the Maine industrial sector to increased
electricity prices resulting from the closing of Maine Yankee in
July, 1988 will have significént ramifications for the Maine
economy. This chapter assesses the magnitude of the increased
cost of production due to the closing of Maine Yankee and analyzes
the resulting response of four industrial sectors and related
L subsectors (the "target" industries) in the Maine economy (Food
[SIC 207, Péper [SsIC 26], Lumber [SIC 24], and Chemicals [SIC

281) .

B. 1Industry Response Options

Industrial customers can respond to rising production factor
(labor, capital, materials, energy) prices in a number of ways
depending on the magnitude of the increase, the importance of
that factor in the production process, the ability to substitute
with other factors of production, the elasticity of demand for
the product(s) being produced (which affects the firm's ability
to pass along the production cost increases), capacity
utilization rates in the industry overall and within the
corporation (which determine a firm's ability to shift production

to lower cost facilities), and industry competitiveness.

In essence, industries have three options in responding to

rising factor costs:
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1. Close the Plant

A decision to close a facility in Maine or in any
other region will depvend on whether the cost
increase 1is so prohibitive as to render operations
uneconomic. A firm is likely to make this decision
if it cannot at least cover its variable costs of

operation, one of which is energy. This 1is
certainly a worst case scenario for the 1local
economy.

2. Reduce OQutput/Shift Production

A second option is to reduce output in Maine
facilities through direct output cutbacks or a
shift of production to out of state facilities.
The capability of a firm to pursue this option will
be dependent on the type of industry (primary goods
versus secondary goods), the relative costs and
shares of factors of production, and the capacity
utilization rate of other facilities.

Economic theory indicates that firms will generally
respond to rising factor prices by either producing
less or by requiring a higher price for maintaining
the same level of output. If demand for the
product 1is unresponsive to price changes
("inelastic"), output may be maintained but at
higher prices. If demand is very responsive to
price changes ("elastic"), producers will be forced
to reduce output since consumers will resist price
increases by withholding purchases. They are
essentially unable to pass along the increased
costs to consumers.

3. Maintain Output but Substitute Inputs

In this last case, industry may have a number of
options to produce the same level of output by
substituting other energy for electricity, labor
for energy, or capital for energy through
conservation or cogeneration. A firm will combine
resources based on the relative costs of the
resources, given technology constraints, in ‘a
manner which minimizes overall production cost.
This option is not mutually exclusive from the

second option. In fact, a firm may decide to
pursue this option in conjunction with reducing
output. The decision to substitute capital for

energy 1is generally a longer term option since a
firm has competing uses for available capital and
the capital stock is fixed in the short run.
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In any case, the adverse response of industry to increasing
electricity prices will impact the following economic

participants:

1. The Maine economy overall in terms of direct loss
of jobs and output in those sectors and geographic
areas most affected by rate increases.

2. Other industries which supply the major industries.
For example, 1if output declines in various target
industries, the demand for goods and services
produced by other industries used in the production
process of the target industries will decline as
well. These secondary effects can have substantial
ramifications throughout the economy.

3. Other electric. customers, include residential
customers, who will be allocated a greater share of

the fixed costs if firms leave the state or produce
their own power.

The type of response by industry to rising electricity

prices will determine the ultimate impact on the Maine economy.

C. Target Industries and the Maine Economy

The four target manufacturing industries together employed
over 39,000 workers in Maine (9.5 percent of total state
employment) and contributed nearly $1.37 billion to the state
economy, or 12.8 percent of total Maine Gross State Product in
1982. In fact, the Paper and Lumber industries are the two
largest manufacturing sector industries in Maine. Table 3-1
illustrates the contribution to employment and Gross State
Product by industry segment for Maine.

Note: Data for 1982 serves as the basis for analysis since
1982 is the last year in which a complete set of data is

available for manufacturing sector.
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TABLE 3~1

EMPLOYMENT AND OUTPUT BY INDUSTRY

1982
EMPLOYMENT GROSS STATE PRODUCT
{(1000) 3 {Million §) %
Construction 16.5 4.0 480 4.5
Manufacturing

Food Products (20) 9.0 2.2 244 2.3

Lumber & Wood (24) 11.7 2.8 314 2.9

Paper & Allied

Products {26) 17.6 4.3 : 778 7.3

Chemicals (28) .7 .2 30 ‘ .3
Sub-Total 39.0 9.5 1366 12.8
Total Manufacturing 107.4 26.2 2904 27.1
Transportation & '

Utilities 18.4 4.5 864 , 8.1
Wholesale & Retail

Trade 87.8 21.4 1858 17.3
Finance, Insurance & )

Real Estate 17.6 4.3 1342 12.5
Services & Mining 81.0 19.8 1594 14.9
Government 81.9 19.9 1669 15.6
TOTAL - STATE 410.6 10,771

Sources: PFederal Reserve Bank of Boston. @ross State Product New England,
June 1984 and Dec. 1985.

U.S. Dept of Labor, Bur. of Labor Statistics, Employment, Hours and
Earnings, States and Areas, 1939-1982. Jan. 1984.

In addition to their importance to the economy in terms of
employment and output, these four industries are major energy and
electricity consumers. 1In 1982, the target industries consumed
nearly 90% of all of the fuel_purchaéed by the manufacturing
sector in Maine and nearly 77 percent of all electricity

purchased by manufaciuring establishments. Data supplied by
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Maine electric utilities indicates that these industries were
responsible for 76 percent of total industrial electricity sold
by investor-owned utilities in 1986 and 29 percent of total
electricity sales. Table 3-2 illustrates sales data by each
investor-owned utility to the target industries over the 1984 to

1986 time frame.

TABLE 3-2
SALES BY SIC
CENTRAL NAINE  BANGOR HYDRD BAINE PUBLIC

FOOD INDUSTRY

1984 95,074 18,476 87,384

1985 19,149 B, 980

1986 95,290 19,654 9,793
LUNBER INDUSTRY

1984 119,011 35,443 56,679

1985 36,680 53,784

1985 108,288 36,143 5,088
PAPER INDUSTRY

1984 2,124,983 219,506 N.A,

1985 240,844 A,

1985 2,100,539 218,862 KA,
CHENICAL INDUSTRY

1984 PRI 20,511 N.A,

1985 e WA,

1986 140,211 188,807 KA.
FOUR INDUSTRY TOTAL

1984 2,364,012 479,536 118,063

1985 189,428 139,744

1986 2,414,328 443,486 150,881
TOTAL INDUSTRIAL '

1984 3,231,237 553,409 118,063

1985 522,546 139,744

1986 3,353,004 500,642 150,881
TGTAL CORPANY

1984 7,930,023 1,359,180 §73,527

1985 1,383,636 405,525

1986 8,492,655 1,406,481 656,115

Source: Unifora Statistical Report, Selected Utilities
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D. Industry Response

The economic response to higher electricity prices will vary
not only by industry but also by individual firms within each
industry. This analysis does not attempt to estimate the
response on an individual firm basis but relies on a more
aggregated 2 digit SIC level.

To estimate the likely response on the part of industry to
increased electricity prices, several important guestions must be
addressed:

1. Are firms in the industry price takers? Do the
firms have to sell at the price established in a
broader market or does their output alone have a
controlling effect on price? Is the industry
comprised of competitive firms?

2. Do firms in these industries have any flexibility
to offset higher energy costs by putting downward
pressure on the prices of their other product
suppliers?

3. Does excess capacity exist to allow production
transfers to other facilities and is there an
opportunity for further self-generation?

4. How important is electricity as a factor of

production? '

1. Food and Kindred Products Industry

The Food industry (SIC 20) iﬁ Maine accounts for 2.2 percent
of total state employment and an equivalent percentagé of state-
output.

The Food industry is an intermediate input intensive
industry. That is, material costs comprise the greatest share of
total production costs. The industry is not very energy-
intensive. Only 2.7 percent of total production costs were

energy in 1982 and only 1 percent of production costs represented
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costs for electricity. On a national level, the Food industry is
characterized by a large number of small firms with the average
number of employees per firm of 67. However, 36 percent of all
firms in the industry employ less than 10 workers. The Food
industry in Maine follows a similar pattern with an average of 55
workers per firm. The Frozen Fruits and Vegetables industry (SIC
2037) represents the largest segment of the Food industry with
175 employees per firm in Maine. Data on concentration ratios
for manufacturing establishments indicates that the Frozen Fruits
and Vegetables industry is quite competitive and is not dominated
by a few large firms. (United States Department of Commerce,

Census of Manufacturers, 1982. Concentration Ratios iIn

Manufacturing, 1982.)

Within Maine, the two dominant locations of the Food
industry are in Aroostook and Cumbérland counties. This
indicates that the food processing industries (e.g., Frozen
Fruits and Vegetables) are generally 1ocated/close to the source
of the raw material.

In sum, it appears that the Food industry and its important
local segments such as Frozen Fruits and Vegetables represents a
competitive industry which may not be heavily dependent on
electrical energy. Location close to the source of raw materials
is an important consideration, indicating that plant closing or
production transfer is unlikely. Undoubtedly, the industry could
seek to put pressure on farmers to absorb the increased
electricity costs. It is vpossible that farmers would initially

resist and then, seeing their sales fall, would reduce prices to
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increase volume. 1In this case, total farm production decreases
in the study period could recover somewhat from an initial
decline. However, given the already precarious nature of the
farm sector, it is more probable that farm production would
remain depressed, because reduced prices would cause revenue
losses to farmers on each unit sold. Therefore, since factor
input relationships appear fairly stable, it appears the most
likely course of action in résponse to rising electricity prices

will be production cutbacks in local facilities.

2. Lumber and Wood Products Industry

The Lumber and Wood Products industry (SIC 24) in Maine is the
second largest manufacturing industry, accounting for nearly 3% of
total state employment and 3% of state output. This industry is
comprised of firms in both the processing of wood (sawmills) and
development of wood products. Most industries within the Lumber
industry are raw material based, since raw material transportation
costs are a significant consideration.

The Lumber industry relies heavily on intermediate inputs
from other industries to produce its product with the largest
input by far coming from segments within the industry itself. For
example, to produce one dollar's worth of output in the Wood
Container segment of the industry, 34¢ worth of input from other
producers in the Lumber and Wood Products industry is required.

On the othef hand, the majoritf of sales of Lumber and Wood
Products are to other manufacturers as inputs into their
production proceés. Only a small amount of output is to final

demand sectors, with the largest amount of this going to the
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export market.

The Lumber and Wood Products industry is not an energy-
intensive industry in terms of purchased fuels and electricity.

A number of firms in the industry use wood and wood waste
products to self generate. 1In 1982, only 2.6 percent of the
Maine Lumber industry's total production cost was for energy, and
only 1.1 percent represented purchased electricity. Energy use
per dollar of output in the Lumber industry is below the
statewide manufacturing average. In terms of production input
cost shares, 60.7 percent was comprised of materials costs, and
over 19 percent of production cost was for labor. The Lumber
industry is labor-intensive requiring 38.5'workers per million
dollars of output, 41 percent above the state manufacturing
sector average.

The Lumber and Wood Products industry is also characterized
by a large number of small firms. The Lumber industry represents
35 percent of the'manufacturing firms in the state, but only 11
percent of the employment. Sixty-seven percent of all firms in
this industry employ less than 10 workers. Data on concentration
ratios indicates the Lumber industry is very competitive.

Within Maine, several segments of the industry are very
important to the state economy. These include particularly the
Wood Products (SIC 2499), Sawmill (SIC 2421), and Hardwood
Dimension and Flooring (SIC 2426) industries. In fact, the
Sawmill industry employs nearly 3,000 workers in Maine. The
Lumber industry is particularly important in Penobscot (2,200
workers), Oxford (1,900 workers), Aroostook (1,500 workers),

Franklin (1,400 workers), and Somerset counties (1,400 workers).
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In sum, the Lumber industry is an important component of the
Maine economy. The industry is characterized as a resource based
industry which has a number of small firms that are generally
labor-intensive and may not rely heavily on energy to produce
their product. The industry appears to be very competitive,
based on the large number of firms. Given the nature of the
industry in terms of reliance on a local resource and firm size,
it is unlikely that relocation of the firm is a viable option.
Also, the ability to substitute inputs may be limited in the
short-term by capital availability.' It is unlikely that pressure
on the woods industry would yield any positive results, because
of the economic pressures already at work there.

Due to Maine's minor position in the world market and the
large requirement for local, immobile raw materials inputs, it is
unlikely that increased electricity costs can be passed along to
product prices or back to raw material suppliers. The most
likely outcome as a result of higher electricity prices will be

production cutbacks.

3. Paper and Allied Products

The Paper and Allied Products industry (SIC 26) in Maine is
by far the largest manufacturing industry, accounting for 4.3% of
total state employment and 7% of state output. The Paper
industry encompasses firms which produce paper and paperboard
products, including cardboard containers and boxes.

The Paper industry is an energy-intensive industry,
accounting for 74 percent of total manufacturing sector energy

consumption in Maine. In Maine, purchased energy accounts for
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10.1% of the industry's total production costs, and electric
energy for 3.0% of total production costs. The’use of
electricity reflects the growth of mechanical processes as well
as increased electrical requirements for environmental equipment.
In addition, the Paper industry is energy-intensive in its
reliance on the use of energy per dollar of output (value added).
In 1982, the Paper industry irn Maine utilized over 52,000 Btus of
energy per doilar of value added, significantly above the United
Sfates industry average of 32,500 and dramatically above the
Maine manufacturing average of 18,300. It is also important to
note that the Paper industry in Maine is much more electric
intensive than the United States industry average due largely to
the lack of substitute fuels such as natural gas and coal in
Maine.

The Papér indu;try is not labor-intensive, regquiring only 16
workers per $1 million of output, which is significantly below
the state-wide manufacturing sector average. Similar to the
Lumber induétry, the majority of output by the Paper industry is
used by other industries as an input to the production process as
opposed to sales for final demand.

The Paper industry in Maine is characterized by fewer firms
and a larger number of employees per firm than Food or Lumber.

In 1982, the average number of employees per firm was 393 in
Maine, substantially higher than the United States average of :95
employees per firm. In fact, for fhe United States as‘a whole
only 21% of all firms in the Paper industry employ léss than 10

workers.
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A review of concentration ratios for the four digit SIC
codes within the Paper industry indicate that for most segments
of the industry, the 20 largest companies account for over 70% of
the value of shipments while the 50 largest companies account for
over 90%. According to Pulp and Paper Fact Book, "the reasons
behind the gradual growth in concentration over time include £he
growing size of mills and machines which limit the ability of
smaller companies to compete, and also .rising energy, fiber and
environmental compliance costs, which particularly hurt smaller,
nonintegrated producers. These have resulted in increased merger
activity in the industry and in continuing shutdown of older
facilities, especially since the past recession." (Miller

Freeman Publications, Pulp and Paper Fact Book '84, '85. North

America. 1985.) ©National industry data also indicates that
capacity utilization rates are high in the Paper and Board
industry (90 percent), and in the Pulp industry (86 percent).

Within the State of Maine, the Paper Mills industry (SIC
2621) is predominant in the Paper industry, employing 12,900
employees or nearly 75 percent of total Paper industry
employment. Ten percent of all employment in this four digit SIC
code in the United States is located in Maine. Location of firms
in this segment of the industry is resource based.

Just as with the food products industry, the paper sector
might try to pass its additional production costs back to its
suppliers. However, as was previously noted with respect to the
food products industry the marginal status of many wood suppliers
suggests that they would be unable to accept any such pressure.

In sum, the Paper industry is the most energy-intensive
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industry'in Maine both in terms of energyv use and as a cost of
production. In Maine, the Papermill segment of the industry

is predominant. The industry is currently characterized by a smaller
number of large firms which dominate the industry in Maine and

sell in a national market, high capacity utilization rates which
limit the opportunity for a shift in production to lower cost
operations, and an increased trend toward consolidation of
ope?ations.

The ability of firms in this industry and in other
industries to substitute among energy sources is limited by the
unavailability of natural gas and coal. Also, competition for
capital is difficult within companies, between plants and
functions, especially given the need to further modernize
operations to stay competitive. Finally, many firms in the Paper
industry have already made cogeneration and conservation
investments in response to the oil price shock in the late 1970s

which reduces the potential for cost-effective measures now.

4. Chemical Industry

The Chemical industry (SIC 28) in Maine is a relatively
small industry in terms of employment and output, accounting for
only 0.2 percent of state employment and 0.3 percent of Gross
State Product. According to the 1982 Census of Manufactures,
there were only 25 firms in this industry in Maine which employed
a total of 700 workers.

The Chemical industry in Maine is predominantly located in
York County. However, virtually no data is available which

provides energy or electric consumption information for the
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industry in Maine. Data thét does exist for the industry within
the United States indicates that purcﬁased fuels comprise 3
percent of total production cost while electricity also comprises
3 percent of total production cost. Given the lack of energy
data for this industry in Maine, our analysis of the effects of
electric price increases will focus on the other three target

industries.

D. IMPACT OF ELECTRICITY PRICE INCREASES ON PRODUCTION COST

The importance of energy in the production process varies

significantly by industry as Table 3~3 illustrates.

TABLE 3-3

PRODUCTION COST SHARES
BY SIC

MAINE INDUSTRIES

MANUF%URING FOOD LUMBER PAPER
Payroll 20.5% 13.0% 19.2% 16.4%
Non-Energy ’
Materials 47.7% 62.5% 61.3% 46.9%
Purchased Fuels 4.0% 1.7% 1.5% 10.1%
Electricity 1.7% 1.0% 1.1% 3.0%
Other Capital) 26.1% | 21.8% 16.9% 23.6%
Energy Use per - |
$ of Output (Btus) 18,327 10,879 9,384 52,253
Source: U.S. Department of Commerce, Census of Manufactures, 1982,

General Summary and Fuels and Electric Energy Consumed, March 1986.
The Paper industry is the most energy-intensive in Maine
with energy accounting for over 13 percent of the ‘'total

production costs. The combination of energy cost shares relative
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to other inputs and the consumption of energy required to produce
a unit of output will determine the impact on each target
industry and the industrial sector as a whole result;ng from the
electric price hike due to the Maine Yankee closing.

Given the limited amount of timely data, 1982 is used as the
base year from which to estimate the impact of the increases in
‘electricity prices due to the closing of Maine Yankee. For this
analysis, it is assumed the production cost shares remailn
constant. The increase in electricity prices therefore
translates directiy into an increase in production costs.

The following table illustrates the increase in production
costs from the base period resulting from the increase in
electficity prices on a statewide basis.

TABLE 3-4

INCREASES IN TOTAL PRODUCTION COST

MAINE SIC'S

(Million $§)
1988 1989 1990 1991 1992

Electric Price

Increase (¢/kWh) .3965¢ 1.89¢ 1.33¢ 1.39¢ 1.46¢
Paper $7.7 $23.2 $25.9 $27.1 $28.4
% Increase .29% .87% .97% 1.01% 1.06%
Food s .8 $ 2.4 s 2.7 $ 2.8 $ 2.9
% Increase .08% .25% .28% .29% .31%
Lumber s .7 $ 2.1 $ 2.3 $ 2.4 $ 2.6
% Increase .08% .24% 27% .28% .29%
All Manufacturing $13.0 $38.9 $43.5 $45.4 $47.7
% Increase .15% " .45% .50% .52% .55%

The data indicate that the direct increase in electricity

prices estimated to result from a closing of Maine Yankee taken

alone, results in less than a one percent increase in total
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prdduction costs for the target industries. However, when
combined with the fact that for the state's largest employer, the
Paper industry, total profits nationwide have averaged between
2.4 percent and 5.0 percent of revenues in the past ten years, a
one percent increase in total cost, in addition to other expected
electric rate increases and wage hikes, can severely erode
profitability. These ére low margins. The situation of the
papef industry is precarious, even without the production cost
increases resulting from closing Maine Yankee. These effects
only add to the economic burden that these industries must bear.
(See below, Chapter 4).

In addition, the production decisions of these target
industries and other manufacturing establishments could have
ramifications throughout the economy in both a direct and
indirect manner. These interinduétry'effects are dealt with in

the subsequent section.

E. INTERINDUSTRY IMPACTS

The production decisions of major target industries will
influence the requirements for inputs from other industries, and
hence the employment requirements of these industries. The
technique known as Input-Output Analysis illustrates the amount
of input required from each industry to produce $1 of output in
the target industry. This analysis can be used to estimate the
reductions in demand for each supplying industry resulting from a
reduction in the production of the target industry.

Input=-Output anélysis’has several limitations when utilized

for state or regional analysis. To gain an accurate perspective
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of a change in output'of a specific industry on other state
industries, it is necessary to know if product inputs will be
purchased from within the state or out of state. For example, if
all inputs required by a given industry to produce one unit of
output are purchased from in-state industries, the impacts on the
state economy will be much greater than if only a small
percentage are purchased within state. However, Input-Output
analysis can serve as a useful guide to assess interindustry
impacts, particularly in identifying the industry segments which
would most likely be affected by an increase or reduction in
output by a target industry.

To simplify the analysis and provide a more logical basis of
comparison, the 85 industry two digit SIC categories included the
1981 Input-Output table for the U.S. have been consolidated into
five categories. The direct input coefficients represent the
product inputs percentages provided by each industry group. The
direct coefficienfs for each target industry group are provided
in Table 3-5.

The results indicate that the Food industry is heavily
reliant on Primary Resource industry inputs. This includes
inputs from industries such as Agriculture and Livestock. It is
likely that many of these inputs will be provided by in-state
suppliers, particularly for such inputs as agricultural products
since long distance shipping of these items would prove costly.

The Lumber, Paper, and Chemical industries are heavily
dependent on inputs from within the manufacturing industries,
much of which is provided by firms within the same industry. For

example, 30% of inputs utilized by the Lumber and Wood Products
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Table 3-%

Product Inputs For Target Industries

Direct i-0 Direct 1-0 Direct I-0
Direct I-0 CLoefficient Coefficient Coefficient Birect I-0
Coefficient Lusber and Direct 1-0 Paper and Paperboard Coefficient
Food and  Wood Prod. Coefficient Allied Prod Containers Plastics &

Kindred Except Naod Except and Synthetic

Input Industries Products  Containers Containers Containers  Bowes Baterials
Primary Industry Inputs (1-13) 0,310 0.109 0.011 0.021 0.010 0,045
Other Manufacturing (14-42 0.304 0.402 0.459 0.414 0.514 0.581
Hachinery % Equipment {(43-64) 0,002 0.011 0,009 0.007 0.014 0,004
Bervices (43-85) 0.169 0.139 0.186 0.217 0.113 0,165

Value Added 0.213 0.339 0.335 0.342 0,352 0.204

Source: United Statec Department of Coamserce. Survey of Current Business., Jan. 1987,

(except Containers) industry are provided by other firms in the
industry. It is likely that a large percentage of these raw
material inputs are directly or indirectly provided by in-state
firms given the resource based and output processing nature of
the Lumber and Paper industries. Purchases from machinery and
equipment manufacturers are small and these inputs are likely
purchased from specialized out-of-state vendors. Purchases from
Service Related industries including Wholesale and Retail Trade,
Financial and Business Services, Transportation and Warehousing
represent .10 to 20 percent of total inputs. It is likely many of
these services are purchased from in-state local firms.

Although payment to electric utilities represent one of the
single largest cost items, other industry inputs taken as a whole

are more important. Within the Service sector, several
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industries provide important inputs to the target industries and
will be affected by production cutbacks in the target industries.
For example, nearly 4¢ of total production cost for the Paper
industry is for transportation and warehousing services while
nearly 7¢ is for Wholesale and Retail Trade. Business Servicés

is another important input industry for the target industries.

F. ECONOMIC IMPACTS

Increased electricity prices will affect the economy as
firms decide to reduce output in response to production cost
increases. The direct reduction in output by a target industry
will not only result in loss of output and employment in that
industry but also in other industries which supply that industry.

This section utilizes employment and income multipliers
generated for the State of Maine by the United States Department
of Commerce to estimate direct and indirect employment and income

effects. (U.8. Department of Comﬁerce, Regional Input-Qutput
£

Modeling System (Rims II), 1986.)

Table 3-6 illustrates the impact on total production costs
in the target industries resulting from closing Maine Yankee.
The results indicate that the impacts vary by industry and by
year. For example, by 1989, total manufacturing sector
production costs will rise by $40 million compared to
production costs based on "base case" electric prices. After
1989, incremental production éosts associated with the Maine

Yankee closing increase only gradually.
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TABLE 3-6

TOTAL PRODUCTION COST INCREASES
(Million $) '

1988 1989 1990 1991 1992
All Manufacturing $13.0 $38.9 $43.5 $45.4 $47.7
Paper $ 7.7 $23.2 $25.9 $27.1 $28.4
Lumber s .7 $ 2.1 $ 2.3 S 2.4 $ 2.6
Food , 5 .8 S 2.4 s 2.7 $ 2.8 $ 2.9

Sources: U.S. Départment of Commerce, Regional Input-Output
Modeling System (RIMS II), 1986.

The relationship between the production cost increase and
the production decrease depends upon a number of‘variables,
including demand and supply elasticities, industry
competitiveness, and existing profit margins. As discussed
earlier, this analysis has shown that the Lumber and Food
industries are comprised of a consideréble ﬁumber of small firms
which are very competitive, while the Paper industry is compfised
of fewer firms bu£ domestic and international competition is
still significant.

In a competitive industry where firms are "price-takers",
rather than "price setters," a firm does not have the economic
ability to pass along producfion cost increases which affect only
a portion of that industry. Therefore, the most likely response
to higher production costs is to cut back production.

Apart from competition itself, one must remember that
increased costs sustained by Maine industries as a fesult of a
Maine Yankee closing would not be sustained by other firms

elsewhere. Thus, it would be natural for production to shift to
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out of state in recognition of lower production costs.

The magnitude of the production cutback will be dependent on
the production cost increase realized as well as the elasticities
of demand and supply for each product. Since the demand for the
products of these industries generally reflects a competitive market
situation, the demand curves approach perfectly elastic demand
curves. Thus, an increase in production costs should result in a
corresponding decrease in output. For purposes of this analysis,
we have assumed conservatively that a 1 percent increase in total
production costs results in a .8 percent decrease in output. This
assumption therefore accounts for some factor substitution. Based
on this felationship; Table 3-7 reflects the production decreases
resulting from the higher production costs associated with the

Maine Yankee closing.
TABLE 3-7

DIRECT PRODUCTION DECREASE
(Million $)

1988 1989 1990 1991 1992
All Manufacturing $10.40 $31.1 $34.8 $36.4 $38.1
Paper S 6.2 $18.6 $20.8 $21.7 $£22.8
Lumber : S .6 $ 1.7 $ 1.9 $ 1.9 s 2.0
Food $ .61 S 1.9 S 2.1 $ 2.2 $ 2.3

To determine the total impact on the economy resulting from
estimated decreases in output, multipliers for employment and
output for Maine industries as developed by the United States
Department of Commerce, Bureau of Economic Analysis have been
utilized. These multipliers represent the sum of all changes

that occur in the state's economy resulting from a change in
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output of the target industry. To obtain the total impact on the
target industry and all supplying industries, the initial change
in output has to be multiplied by the appropriate multinlier.

For example, for every $1 million decrease in output in the Paper
industry in Maine, total output in all sectors of the Maine
economy, including the Paper industry, will decrease by $1.88
million. Likewise, for every $1 million decrease in output in
the Paper industry, employment will decline by 24.5 workers in
all segments of the economy.

This methodology is applied to the estimated production
decreases in the target industries to arrive at a total direct
and indirect effect on output and employment throughout the Maine
economy. It must be understood that this analysis represents
only the direct and indirect economic effects associated with
higher production costs in the three target industries. These
three industries account for less than 10 percent of the
employment in the.state. Table 3-8 summarizes the economic
impacts resulting from higher costs for the three target
industries. It shows reduced output and employment in all Maine
sectors (target industries and their suppliers) by the target

sector producing the primary impact.
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TABLE 3-8

REDUCTIONS IN OUTPUT AND EMPLOYMENT
RESULTING FROM

HIGHER PRODUCTION COSTS IN THE TARGET INDUSTRIES

1988 1989 1990 1991 1992

PAPER:

Output (Million $) 11.61 34.82 38.97 40.71 42.71

Employment 152 455 509 531 558
LUMBER: .

Output (Million $) 1.14 3.42 3.72 4.00 4.19

Employment 21 63 70 73 77
FOOD:

Output (Million $) 1.14 3.42 3.83 4.00 4.20

Employment 18 53 60 62 65
TOTAL (3 INDUSTRIES):

Output (Million §) 13.89 41.66 46.62 48.71 51.10

Employment 190 570 638 667 700

The results indicate that the higher electric rates
resulting from a closing of Maine Yankee will significantly
affect the.Maine economy. The effects associated with higher
electric.rates and the resulting higher production costs of only
the three target industries indicate that the closing will result
in a first-year loss of nearly 600 jobs in the target industries
and their suppliers. This loss is significant, when viewed in
the perspective that this is the loss suffered only because
cutbacks in the sectors studied, which represent less than one-
tenth of the state's jobs.

The reduction in output associated with the impacts on the
three target industries average over $45 million per year from
1989 to 1992. Once again, this is the loss produced only in the
three target industries, which represent approximately one-eighth

of the state's economic output.
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Chart 3-1
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This analysis has quantified the impact resulting from
higher electric costs to three target industries which are a
subset of the manufacturing sector whiéh is itself a subset of
the commercial and industrial class of electric consumers. The
seven~eighths of the economy that have not been directly
considered will obviously also suffer from the effects of higher
electric prices. For the sectors considered, the incremental
impact alone bf the closing of Maine Yankee is significant.
Taken together with the electric rate increases that will occur
with Maine Yankee operating and with other increases in the costs
of doing business in the state (see Chapter 4), the overall

economic effects would be severe.

II. MICRO ANALYSIS

A. Introduction

The first part of this section demonstrates the effects that
a closing of Maine Yankee would have on the target industries as
determined by the use of the Input/Output table for Maine and of
national industry data.

We have also attempted to provide a more specific, if somewhat
more anecdotal, analys;s with respect to the impact on the
affected industries and those with which they do business in
Maine. To accomplish this analysis, we submitted a series of
data requests was submitted to a selected group of companies
(members of IECG and AIC). Their responses were designed to
enable us to verify and adjust the statistical output. In the

event, the data confirmed the statistical analysis, reguiring no

WEIL, FIRTH & HOWE Page 3-25



modification in the conclusions reached above.
The micro analysis allowed us to examine the competitive
situation of the sample firms (in all four of the key SIC groups)

and their most likely responses to increases in their electricity

costs.,

B. Indicators of competition

1. Profit Margins

All reporting companies confirm that they find themselves in
highly competitive situations in which they cannot pass on
increased costs. Thus, no firm indicates that it can incfease
its prices without losing market share. In fact, in two cases,
losing operations were feported and in a third, the facility was
breaking even without profit.

The competitive environment is not limited to the United
States, as a number of respéndents cite foreign competition as an
importanthonsiderétion. In a worldwide market, it is obvious
that a Maine facility cannot set the price and therefore must

accept the price set in the world market.

2. Electric rate paid by competitors

For the purpose of this analysis we collected electric-rate
information in other U.S. locations where facilities competing
with those in Maine are located. A competitive unit is
considered to be any facilify capable of producing a competing
product, including an out-of-state facility of a firm also

operating in Maine.

A similar study was conducted in 1985 by the IECG in order
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to provide data tovthe Commission on Industrial Stability which
was examining the effects of electric costs on the ability of
Maine industry to compete. At that time the Commission concluded
that Maine industries were at a competitive disadvantage and
recommended that the sales tax on electricity used for
manufacturing be removed.

The situation that existed in 1985 continues to be true with
Maine facilities facing higher electric costs, even without the
loss of Maine Yankee, due to other expected increases in electric
rates (see Chapter 4), than most other firms in the United
States.

One direct comparison, between two plants of the same size
in Maine and Arkansas, indicated‘a 14.9 per cent higher charge
for capacity and energy in Maine. Generally, rates in the West
were lower, usually under 3 cents per kWh and, in one case, as
low as 1.2 cents.

The charts on the following page illustrate this
relationship. They show the charts earlier developed to display
the comparison between electric rates with and without Maine

Yankee, but the rates forecast for a Wisconsin utility, supplying
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Chart 3-3
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Chart 3-5
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paper companies competing with those in Maine, are also
indicated. They demonstrate the worsening competitive
disadvantage that would result from closing Maine Yankee.

Foreign competition is also a factor. Some competitors are
located in Canada, where rates are generally somewhat lower. 1In
addition, one firm cited a decision by one of its competitors to
move production to Mexico where electric rates are lower.

In general, rates are lower where the government has
subsidized capital costs, usually by means of Federal power
marketing administrations. By contrast, they are equal to or
greatervthan current Maine rates where companies are recovering
for canceled or unduly costly power plants, usually nuclear.

Maine rates already reflect the costs of the sale of

Seabrook, effectively the same as cancellation, and the
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premature closing of Maine Yankee would cause much the same kind

of effect. At the same time, there is no countervailing
influence because Maine is located in the a region of the country

where there is no Federal power marketing administration.

3. Energy efficiency and Capacity utilization

Can Maine firms make better use of their facilities and
options in order to .become more efficient energy consumers? This
question can probably be answered affirmatively anywhere. A
closer look at the Maine situation indicates that opportunities
are somewhat limited. As indicated elsewhere, the target
industries have already made considerable effort to develop
cogeneration and self-generation and, because of their continuing
dependence on oil, they have pursued aggressive conservation
programs;

If the target industries were able to increase their load
factors, i.e., consume more energy without consuming more
capacity, they could lower the unit cost of electricity.
However, as in the United States as a whole, capacity
utilization in these sectors in Maine is already quite high.
Indeed, it must be kept high, if Maine facilities are to be
competitive.

Many respondents reported capacity utilization in excess of
90 per cent. One said that it was "operating at 90% of its full
capacity, i.e., operating 17 shifts per week, allowing one day
for clean-up and maintenance."

Thus, the survey findihgs confirm relatively little

possibility of increased capacity utilization.
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4. Relationship of electricity to cost of production

Electricity appears to be a greater share of the cost of
production than national statistics would indicate, according to
the survey.

Major paper companies indicate that electricity costs are
about 7 per cent of the costé of production, although two
reported shares of about 3 - 4 per cent. This contrasts with the
Maine industry average of 3 per cent fér 1982. Other industry
groups indicate this percentage ranges from 12 per cent to 20 per
cent, far higher than the statistical study shows.

Perhaps one reason for these differences is the exclusion of

self-generation from the survey. The national data includes only

purchased electricity.
Although no statistical adjustment is made to reflect survey
findings, they suggest that the impact of increased . electricity

costs could be substantially greater than we have forecast.

C. Industry reaction

1. Alternatives considered by industry

The survey group was asked what options they would consider
if they faced increased costs of electricity which could not be
absorbed in reduced margins. No respondent indicated that the
facility would be closed, although some suggésted that, if its
operation became uneconomical, it would be offered for sale.

Other than further efforts at cogeneration, discussed
earlier, the companies all said that they would reduce production

in Maine and replace the output elsewhere, including outside of
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the United States. Some facilities have less economic production
lines which can be closed without completely closing the'unit.

In making a decision to shift production elsewhere, a
company must calculate the breakeven point at which the savings
from a transfer of operations outweighs the costs (losses) from
reducing usage of productive equipment. When that breakeven
point is relatively close, a company will be encouraged to make
the move. Obviously, increased electricity prices in Maine
contribute to a decision to move.

Thus, the alternative of choice, expressed by most respondents,

however, is to reduce Maine operations.

2. Planned facility expansion

Some of the Surveyed companies currently plan expansions of
‘their Maine facilities. Others do not and two are planning to
reduce operations. One cites the cost of electricity and
workers' compensafion as well as distance from the market as the
factors leading to the decision to contract.

Given the scale of the companies now planning expansions,
including new plants and production lines and the introducfion of
manufacturing of new products, the expansions could be of
substantial economic value to Maine. They are not likely to take
place if electricity and other energy costs increase.

Most Maine operations are parts of larger national or
international firms. Decisions about reducing production and
plant expansion are made by corporate planners outside of Maine,
uéually well in advance of execution. For that reason, the

comments of one company are especially noteworthy:
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The outlook for Maine operations will be destabilized
by renewed forecasts (emphasis in the original) of major
power increases, as occurred during 1984 and 1985. The
immediate effect will be to jeopardize forward planning and
capital expenditures to modernize the plant and processes in
Maine.

While we cannot quantify the value of expansions that would
not take place, their potential appears to be considerable and

undeniable.

3. Reducing orders in the Maine market: sectoral

The Input/Output model indicates that reduced activity in
the SIC groups under consideration in this report will have' an
impact on other companies in Maine which are suppliers to firms
in these groups.

Discussions with members of the survey group indicate that
they believe that little additional pressure can be brought to
bear on existing suppliers to lower their prices. If there is
any softness, they say, it is among in-state vendors of services
and goods other than thoseﬂnatural resources, such as wood and
potatoes, which are‘the raw materials of production. 1In general,
about 20 per cent of purchases from suppliers fall in the
category which may be subject to some compression.

More serious, of course, will be reduced purchases in the
Maine market resulting from reduced operations. The Input/Output
study shows where those impacts will be felt. The most
significant Maine inputs which would be affected in these SIC
groups appear to be:

Wood
Electricity
Fuel (excluding electricity)

Trucking
Capital equipment
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Maintenance materials and equipment
Pulp

Agricultural products

Business services

Warehousing.

A great many Maine firms can be affected. One paper company
submitted a computer printout of Maine vendors which covered 59
pages and represented almost $50 million of outlays in 1986. The
largest single vendor is the electric utility at almost $8
million. Other major recipients of funds from the company were
governments (tax receipts), wood suppliers, coentractors,
truckers, equipment suppliers and engineers.

We have not quantified these secondary impacts by sector,

but they would be inevitable.

4. County impacts

The economic impact resulting from higher electricity prices
due to the closihg of Maine Yankee will vary by county in Maine
depending on the supplying utility and the industry mix of that
county. In partidular, since the higher electricity prices will
exert their greatest impact on the Paper industry, counties in
which this industry is predominant will be disproportionately
affected.‘

MPS, which serves Arocostook County, is expected to
experience the greatest rate increase. All three target
industries are highly represented in Aroostook County; Taking
into account rates, employment levels and per capita income,
Arocostook is likely to be the hardest hit county because of the

impact on the target industries.
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As Table 3-9 indicates, Franklin, Hancock, Kennebec, Oxford,
Penobscot, Piscataqﬁis, Somerset and Washington could also feel
major impacts because of the impact of a Maine Yankee closing on
the target industries. (Note; The impact in Waldo County
appears to be unusually high, but this may not be a valid
reference, based on available data.) Because the paper industry
will be hard hit because of its relatively high reliance on
electricity as a factor of production, the impact on areas where
it is located will be more severe. 1In these counties, the target
industries play a major role in terms of employment and most fall
in the lower half of counties according to personal income. For
" the most part, these are counties which can ill afford additional
economic pressure.

This analysis relates only to the impact on the target
industries themselves. In addition, there would be impacts in
counties where suppliers of the target industries are located.

This analysis looked only at the industry groups affected,
so that, for example, the coastal counties might be severely
harmed by impacts on other industries. |

This analysis is best understood in human terms. Thus, we
may say that if there are production cutbacks in the food
industry in Aroostook County, not only will potato growers there
be affected, but so will truckers. If there is reduced activity
in the sawmills of Penobscot County, business services companies
thére may be affected. A person need only inquire if his or her
own firm does business with firms in one of these SIC groups, a
likely situation, to come to the conclusion that in an indirect

way, the closing of Maine Yankee could affect him or her.
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Table 3-9 COUNTY DATA
Exployment in target §IC industries ({985

Food products Lupber products Faper products Total Target SICs as
per capita erployment 1 of total

County incore Nusber of Number of Nusber of Nusber of Number of Nusber of workers

futility) {1984) tatilities workers  facilities workers  facilities workers

kndroscoggin 10747 16 915 27 358 3 693 34828 0.0
{CKP)

froostook 9049 14 1738 124 2238 5 (13 21524 .27
{HP8)

Lusberland 13171 30 1741 41 603 [ 113 99842 0.04
{CHP)

Franklin 8983 0 0 49 1273 2 Ere 9853 0.31
{CKP)

Hancock 10900 16 3i8 23 169 1 e 11164 0.20
{BHE)

Kennebet 11118 1& 320 28 567 ? 2132 33138 0.10
(CKP) '

Knoy 10826 1 894 14 67 0 0 9517 .08
({CHP) '

Lincoln 11325 1 ¥ 0 0 0 0 5148 0.03
{CHP)

Oxford 9740 0 0 93 1861 1 118 111435 0.32
{CKP) ’ ' '

Fenobscot 10484 i1 558 92 277 ] 4860 45162 0.17
{BHE)

Piscataquis 9215 0 0 a7 767 0 0 4001 0.19
{CHP/BHE)

Sagadahoc 11763 2 13 0 0 0 0 11524 0.07
(CHP)

Soserset 932 0 0 3 1660 3 H 12024 0.28
{CHP)

Naldu 8275 5 111 13 287 0 0 4518 0.45
{CHP)

Hashington 8735 17 224 27 512 1 1] 5671 0.27
{BHE)

York 10751 0 0 0 0 3 235 36205 0.01
{CHP)

State 0. 13

Hhere dats would disclose operations of individual establisheest, t = 100-249

4 range is given. For purposes of thic table, mid-point of #2 = 500-999

range is used. e = {000-2499
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CHAPTER 4. THE COSTS OF CLOSING MAINE YANKEE AND ADDITIONAL
IMPACTS ON INDUSTRY
This study has focused on the effect that closing Maine
Yankee would have on electric rates over a five year period,
notably those charged to industrial customers, and the resulting
impacts on the Maine economy. This analysis may yield a false
impression, because the impact should be seen in the light of
factors, some directly related to the closing, which add to the
effect of the higher Maine Yankee-related rates.
In making this expanded analysis, we have identified the
following additional factors:
A. Directly related factors
1. Maine Yankee compensation
2. Rate shock
3. Future shock
4, Lost opportunities
B. Other factors
1. Prevailing levels of electric rates
2. Personal income levels in Maine
3. Insurance costs
4. Labor costs

5. Energy costs
6. Raw material availability.

I. Directly related factors

A. Maine Yankee compensation

As we noted at the outset, this study is concerned with rate
and consequential impacté from the premature closing of Maine
Yankee and does not deal with the compensation that would be paid
to the owners of the facility for its inability to operate for
its expected life. Our focus has been on the ratepayer impacts

of closing Maine Yankee, not on costs that would be paid by
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taxpayers.

However, it is appropriate to note that such costs would
exist and that Maine industries, as taxpayers, would be called
upon to contribute to the costs of compensation. This
compensation should not be confused with the cost of replacement
power; it relates to an obligation to the owners of the property
for rendering their asset useless.

The exact level of compensation will be the object of
considerable controversy, and there is a wide range of views
about the possible cost. The range extends from compensation
only for the net book value of the facility to compensation
recognizing the value of the future revenue stream. Payments to
owners would also probably recognize their need to pay
decommissioning costs on a much accelerated schedule, without
having been able to collect the required amount in rates, as 1is
now projected. Decommissioning costs are due to be paid from
revenues received from ratepayers over time and would be added to
direct compensation payments.

The book value calculation might yield a responsibility of
the taxpayers to shoulder a burden that is at least as great as
the rate impacts resulting from premature closing. Thus, at a
minimum, the compensation cost would increase the rate impact by
a factor of two. Many estimates are a good deal higher than the
net book value approach, reading as high as $2 billion.
Compensation at such a level would be many times more costly than

the rate'impacts.
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B. Rate shock

Under the terms of the initiated bill, Maine Yankee would
cease operating in July 1988. However, the proposed legislation
does not provide any instructions to the Public Utilities
Commission concerning the ratemaking consequences of such a
closing.

It is obvious that the closing of the facility would have
immediate impacts on the fuel and purchased power clause of rate
tariffs which permit a passthrough of certain power supply costs
directly to the customer. The so-called fuel clause is the
subject of a PUC proceeding, usually once annually. (In the case
of CMP, the PUC has recently authorized a five-year phase-in of
significant costs in the clause.) The costs of much of the
replacement power for Maine Yankee would be passed through the
clause..

In addition, there would be consequences for base rates both
relative to Maine Yankee itself and other generating units.

As the study has shown, the net effect éf these changes
would be a significant increase over énd above already high
rates. The increase, were it to take place within a single year,
would be cumulated with major increases which are élready
planned. When the magnitude of the incfease in a single year or
single step is so great as to cause serious hardship for
customers, a situation known as "rate shock" exists.

A study of the regulatory literature in order to determine
cases where rate shock had occurred and the resulting economic
impact has not revealed any extensive discussion of the subject,

because it is generally accepted that the consequences would be
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unacceptable and that regulatory bodies must take early action to
avoid rate shock.

The most obvious course of action for regulators is to
mandate the gradual phase-in of major upward rate adjustments. As
previously noted, that is what the PUC did with the CMP fuel
clause when it was faced with significant rate increases caused
by the entry into service of small.power producers. It is
reasonable to presume that it would do so in the case of the loss
of Maine Yankee.

There is likely to be relatively little comfort from a
phase4in which would be overlaid on currently planned rate
increases which, even without Maine Yankee, will be significant.
In other words, phaSing'is unlikely to serve the purpose of
aveiding rate -shock. There may be recognizable rate shock
effects inkone or mﬁre of the years following the cldsing of
Maine Yankee.

As noted above, there is relatively little experience with
rate shock which has not been ameliorated. However, the qil price
spikes of the 1970s, which occurred before the introduction of
the fuel clause, provide reasonable indications of impacts. They
were of greater magnitude than the Maine Yankee impact would be.
Sudden and sharp price increases stimulated conservation, '
although with some inevitable lag. The economy suffered from
severe inflation and recession.

It is unlikely that the loss of Maine Yankee would have a
similarly strong effect, particularly because its impact would be

more predictable, but it would clearly have a negative impact on
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industry.

Industrial customers could find themselves required to
reduce their operations and purchases as they adjusted to sudden
rate changes. Of course, rate shock could stimulate added
conservation, but it would also hasten facility cutbacks,
resulting in lost jobs and lost income.

This is a real possibility, which has been largely ignored,
perhaps because the impacts are unknown. It may only be
.avoidable at the cost of increased utility debt which would
extend the phase-in period over a great many years at substantial

additional cost to ratepayers.

C. Future sinock

As indicated earlier, this study was specifically
designed to cover the first five-year period after the closing of
Maine Yankee in accordance with the initiatea bill. 1In this way,
a more precise determination of the likely and realistic rate and
economic impacts of the loss of that generating facility is
possible.

The short-term future was selected because realistic
projections about possible reactions in that period are more
readily determined. However, the forecasts mask one of the most
obvious reactions: borrowing from Peter to pay Paul. In this
case, Maine would borrow from the future in order to reduce the
present cost of replacement power.

The loss of Maine Yankee is the equivalent of a major
increase in load. Resources that would have been brought on line

later, as load grew over time, would be needed earlier. Clearly,
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the most desirable of our future options would be selected
initially. That means, among other things, that a choice at
first of our least costly and most environmentally acceptable
resources.

Consequently, we would accelerate the use of:

1. small power production based on renewable resources;

2. Realistically available.conservation;

3. Excess capacity and energy potential in currently
operating units; and

4. Plant—-life extensions.

We may recognize that these are economically advantageous to
utilize instead of building more expensive new generating
facilities. But they are also finite. Once exploited and in the
generating mix, they are obviously not available for future
development. This will have an impact on the new generating
sources of the years immediately following the period under
review here. The resources that must then be used, including new
generating plants, would be markedly more expensive.

There is yet another major factor that will have an impact
on fﬁture generation after this period. Should Maine Yankee be
élosed as the result of a vote in Maine, there could be an impact
on other operating nuclear units in New England. Such a
situation could further accelerate the use of the most desirable
replacement; it would also advance the day when more expensive
alternatives would have to be used.

With the more rapid exhaustion of such sources of generation
than is now foreseen, and with normal load growth, we must expect

that other resources, now considered for the distant future would
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have to be used in the 1990s, in the period just after that
studied here.

The most likely new sources of generation are coal and
natural gas. While gas is a desirable fuel from the environmental
perspective, we have already seen that coal can cause debate and
that clean use can impose significant costs. The costs of coal-
fired generation (coupled with the costs of continued reliance on
oil-fired generation in plants with extended lives) indicate
clearly that some of the Maine Yankee-related rate increases may,
in effect, be deferred until the late 1990s, thus giving us a
somewhat overly optimistic view of the rate impact of the loss of
Maine Yankee in the years immediately following its closure.

If the annual rate impacts resulting from the closing of
Maine Yankee were extended to a 15 year period, the deferred
costs would be more evident. If these costs were then levelized,
mucﬁ as contract prices for purchases from small power producers
may be, the true cost of the Maine Yankee closing could be
experienced in 1988-1992 period. In this case, it would be
reasonable to expect that the rate impact in this period could be
considerably higher than what we have forecast.

Chart 4-1 indicates what the effect might be for CMP
industrial customers. The long-term rates shown on the chart is

merely an estimate to illustrate the hidden cost in the early years.

D. Lost opportunities

The rate impact of a Maine Yankee closing must be considered
with other forces which, taken together, discourage plant expansions

in Maine and new entries into the Maine industrial market.
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Chart 4-1 ,
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Of course, it is impossible to guantify the value to the
state of economic activities that simply have not taken place.
But it would be unrealistic to deny that increased costs of doing
business, including added costs of power, do not have a chilling
effect on economic development. |

Consequently, a decision to close Maine Yankee prematurely

represents a trade-off of unknown economic gains to the state.

I1I. Other factors

A. Prevailing level of electric rates

Maine has relatively high electric rates, which directly

effect the ability of industries in the state to compete with
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those based elsewhere in the United States and abroad. Much
electric production in the United States is in the hands of
Federal power marketing administrations which benefit from
taxpayer-financed capital contributions. Consequently, rates are
lower elsewhere. There is no power marketing administration in
the Northeast.

In addition, much generation elsewhere is fired by coal and
natural gas, generally less costly fuels than imported oil, still
a major source of generation fuel for Maine.

Coupled with relatively high rates, Maine has experienced
a sustained period of rate increases which is projected to
continue throughout the five-year period immediately following
the propoéed closing date for Maine Yankee. (Rate increases
through 1986 were calculated on the basis of past rates reported
by the PUC, and future rate increases are based on utility
projections with Maine Yankee a?ailable.)

Even without the closing of Maine Yankee and taking into
account decreases in fuel costs as oil prices fell (but probably -
not all effects of lower Maine Yankee and hydro production in
- 1987), electric rates will have risen by the following amounts
for the three utilities as shown by the following table. The
additional Maine Yankee-related rate impacts, it will be

recalled, would be substantial.
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TABLE 4-1
EXPECTED RATE INCREASES

Maine Yankee

Increases
1980~1992 1988=-1992 1988=-1992
CMP
Industrial 77% 43% 20%
All 79% 44% 16%
BHE
Industrial 93% 19% 18%
All 101% 16% 14%
MPS :
Industrial 83% 27% 47%
All 113% 27% 35%

Maine rates are in a period of sustained increases,
reflecting the costs of canceled or sold nuclear power plants,
the front-end costs of contracts with small power producers and
Millstone 3, a plant from which CMP buys power. Forecast rate
increases include projections of relatively routine oil price
increases and thus do not take into account the possibility that
a Middle East crisis will cause a sudden and substantial increase
in the cost of fuel used for generation.

When seen in the light of rate increases that will take
place, whether or not Maine Yankee is closed, the impact of the
loss of that generating source is substantially gfeater. Over
the next five years, rate increases would be almost twice as
much as currently expected for BHE and MPS. They would also be
significantly higher for CMP which projects greater rate
increases without the loss of Maine Yankee than do the other two

utilities.
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B. Personal income levels

Electric rates should not be analyzed on an absolute basis;
they must be understood on the basis of the ability to pay. For
example, approximately the same rates apply in Manhattan and on
Vinalhaven Island. Electric consumption is higher in New York
than on Vinalhaven. Because incomes are higher in New York and
consumers can devote a smaller portion of their incomes to buying
the same amount of power, per household consumption is higher in
New York. In other words, the impact of rate increases can be
more of a burden on low-income areas, such as Maine.

Despite progress in recent years, Maine remains the poorest
state in New England and well below the natiocnal average in terms
of personal income. Some Maine counties have income levels among
the lowest in the United States. These are among the counties

where the impact of closing Maine Yarikee would be the greatest.

C. Insurance costs

Perhaps the most important single issue related to the cost
of doing business in Maine is the cost of insurance, notably for
workers' compensation. With high benefit levels and concern about
workplace safety, Maine employers face workers' compensation
costs which are among the highest in the United States.

The likelihood is that, the cost of workers' compensation
insurance will continue to increase. Rates have been capped by
legislative action, but allowed to rise somewhat.A Pressures for
more substantial increases are intense. Even with a proposed state

fund, there is a high probability that rates would continue to climb.
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The negative impact of workers' compensation rates is as
tangible as would be an increase in electric rates as a result of
the premature closing of Maine Yankee. Not only would both
transmit a negative message about the Maine business climate, but
together they represent a heavy competitive burden for Maine
industry. Our survey shows that these two costs are the most
likely to cause major industries in Maine to decide to expand
productive operations in other states in preference to Maine and

to forego expansions in Maine.

D. Labor costs

Major Maine industries have faced increased foreign and
domestic competition in recent years. They have maintained that
their ability to remain competitive depends on their ability to
’control two key elements of the cost of production: energy,
especially electricity, and labor costs. While labor costs
include workers' compensation, they have been unable to bring
about reductions in insurance costs and thus have focused on
wages and benefits. The issue has been drawn repeatedly in such
firms as Keyes Fibre, Bath Iron Works, Boise Cascade and
International Paper.

Clearly, it is not our intention to discuss the merits of
these matters in this study. We focus only oh the existence of
the issue and the belief of many key players in the industrial
sector that they must step up their efforts to control costs
which they believe make them competitive. At the same time, it
is important to recognize'that 6rganized labor argues strongly

against labor cost reduction proposals and is willing to
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undertake major strikes in support of its views.

Whatever the ultimate outcome (or, some might say, the
objective truth), industry can be expected to continue to regard
wage costs in Maine as high. They may want to relieve the
pressure on their financial condition caused by increased
electric rates by attempting to lower wage costs. If they are
successful, they will cause turmoil, itself not healthy for the
Maine economy. If not, they may expect to face an enhanced
problem in paying both their labor costs and their power bills.
This, too, can influence plant cutbacks and encourage expansion

elsewhere.

E. Energy costs

Electricity is not the oniy form of energy on which Méine
industry depends. Because of the lack of availability of natural
gas and coal,'Maine remains heavily dependent on o0il, in the
industrial and other sectors. Recent easing in oil prices has
actually caused oil usage in Maine to increase.

When oil prices rose sharply in the 1970s, industry had no
alternative fuels to which to turn and was conseguently forced to
undertake an aggressive conservation program. Conservation once
gained cannot be regained. With the exception of the
introduction of some biomass, there has been little opportunity
to diversify fuel supply. As a result, Maine industry remains
vulnerable to world oil price changes. To some degree, the added
use of biomass instead of o0il remains a possibility, but the
opportunities are limited, especially in light of the substantial

progress alreadyv made.
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Virtually ail responsible forecasts suggest that oil prices
will move ahead without the kind of relatively sharp rollbacks of
recent years. The underlying shortage remains and a healthy
economy will make ever increasing demands on known resources. As
a result, it is inevitable that at least moderate and continued
increases in oil prices will take place, at or above the rate of
inflation. Such increases will have a disproportionate effect on

Maine industry because of its disproportionate reliance on oil.

F. Raw material availability

Much of Maine's most signifiéant industry is based on its
forestry resource. We have long believed that the forests hold
an inexhaustible supply of fuel.

More recently, it has become evident that certain of the
wood supplies required for industry may be of limited
availability. Small power producers are already finding
themselves in competition for available chips and waste wood.
Paper companies worry that trees needed for their products will
instead ge burned for power production.’

The inevitable result of any competition for raw materials
essential to Maine industry can be increased prices for those
supplies. Although it is well beyond the scépe of this study to
examine the potential pressures on raw material supplies or to
compare their cost in Maine with their cost elsewhere, it should
be noted that Maine industry, in some key sectors at least,
will face added pressure on their majof resources which could -

further squeeze their margins.
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Seen in the context of the factors discussed in this
chapter, the premature closing of Maine Yankee would be a heavy

and lasting blow to Maine's ability to compete and prosper.
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APPENDIX A. ASSUMPTIONS

The following are the assumptions used in this study and the

limits on its scope, as determined by the study group.

1. Impact studied

This study is limited to a forecast of how closing Maine
Yankee in mid-1988 would affect electric rates charged by Maine
utilities and on the economic impact of the rate increases on
certain industries. It places these economic impacts in a
broaaer context of other economic and financial pressures on these
industries.

The study does not include an analysis of the impact of the
‘costs of compensation payable to Maine Yankee's owners because of
the loss of the facility. It is our thesis that such costs,
while substantial and likely to have a major economic impact,
would be borne by the taxpayers of Maine rather than by the
ratepayers of Maine utilities.

It should be noted that compensation is entirely distinct
from the costs of replacement capacity and energy that would have
to be purchased. Compensation would involve a payment to plant
owners for lost income from their investment in the facility.

The revenues for replacement power would be used only to cover

the costs of that power.

2. Effective date

In the Contingency Case, the study assumes that Maine
Yankee is permanently closed on July 1, 1988. The proposed
legislation provides that the facility would be closed on July

4, 1988 and the first day of the month is used for ease of
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calculation.

It is widely asserted that, should Maine voters decide to
close the facility, protracted litigation could delay or prevent
the closing of the generating plant. There is no information
that any such legal action will be undertaken or that it will be
effective. We must limit ourselves to the known provisions of the
bill which call for the plant to cease operation on July 4, 1988.

Any decision to close the plant on a later date would have a
different impact from what is contained in this study. The
impact of a delayed closing, after July 1988 but before sbheduled
closing in 2008, would be more costly than what we have found in

this study.

3. Period studied

The study projects the rate and economic impacts for only
the first five years after the projected closing of the plant.
In so doing, we believe that we are able to provide to the
industries concerned and to other ratepayers a far more accurate
and realistic forecast of impacts than would have been possible
if the impact period were longer.

This relatively short-term forecast is based on assumptions
and data which is considerably less certain than those which
would be used to produce forecasts for a period extending until
the scheduled closing of the Maine Yankee facility in 2008.
Projections of economic impacts for this longer period would
obviously be larger, but they would also be more speculative.

As we discuss in the study, our short horizon does have one

drawback. By focusing on alternative power supply for the limited
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period, we are inevitably borrowing some of the lower cost
conservation and generation that would otherwise be exploited
later in the 1990s. That means that power costs can be expected
to be higher in the second half of the 1990s as Maine repays the

future from which it will have borrowed between 1988 and 1892.

4. Replacement power

'Some people assume that there is a simple one-~for-one trade -
off of some single new source (conservation, Hydro Quebec) for
Maine Yankee. This will simply not be true. The sources of
power that would’compose the generation mix of each of the three
large Maine utilities which were studied (Central Maine Power, Bangor
Hydro-Electric, Maine Public Service) will not be the same and
will evolve over the years. Neither conservation nor any other
resource will have a uniform impact in all parts of the state.

The analytical results regarding the electric cost increased
were derived from a production cost model developgd for this study
which is used to produce a Base Case (with Maine Yankee) and a
Contingehcy Case (without Maine Yankee). The analysis starts
from what amounts to a pro forma power supply test year and thus
may differ somewhat from actual or utility forecasted rates.

In short, forecasting replacement of Maine Yankee and its
rate impacts is complex, and we have tried to move beyond simple
trade-offs.

The forecast assumptions are based on those of the utilities
themselves, usually as part of the record of proceedings before
the Maine Public Utilities Commission as well as our own

analyses, based on our familiarity with the New England power
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supply situation.

5. Rate increases

All costs of replacement power resulting from the closing of
Maine Yankee are recovered from ratepayers through the fuel
clause in this study. Each kilowatthour (kWh) sold by a utility
is assumed to be subject to the same "surcharge". Industrial
customers have higher rate increases than their proportionate
share of demand might indicate, because they have a higher "load
factor"™ and start from a lower base, s0 increases of the same

absolute amount represent a higher percentage of their rates.

WEIL, FIRTH & HOWE Page A-4



Appendix B

Alternate Conservation Hypotheses



APPENDIX B. ALTERNATE CONSERVATION HYPOTHESES

1. The NRCM and NEEPC reports

Recently two studies have been published which contain
significantly greater estimates of conservation that can be
achieved. They imply that little or no new generation would be
required if proper efforts were made to achieve technologically
possible conservation. Because of the importance of conservation
as an energy resource, we have reviewed these reports.

In April 1987, the Natural Resources Council of Maine (NRCM)
released a report entitled "Energy Efficiency, the Untapped
Potential"™. This report stated that Maine was at an energy
crossroads and had to choose between the conventional scenario of
relying on traditional generating facilities, and the less
traditional course, which would rely heavily on conservation
investments and load management. The report concluded:.

the potential to save electricity by improving efficiency is

so large that if technology currently available, or soon to

become available, were fully implemented, Maine’s long-term
projected need for electricity could be met without major
increases in electricity supplies and the resultant
environmental harms which accompany large power plants and
certain purchases of electricity.

Soon thereafter, the New England Energy Policy Council
(NEEPC), a coalition of regional environmental groups, released a
study entitled, "Power to Spare: A Plan for Increasing New
England’s Competitiveness Through Energy Efficiency." This study
reached similar conclusions:

the resulting analysis demonstrates that New England could

meet between 35 and 57 per cent of its total electricity

requirement in the next two decades through the efficiency

improvements studied in (our) report. Moreover, the
analysis shows the New England power needs could be met in
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this fashion while maintaining or increasing the rate of
economic growth projected by the (electric) utilities.

These two studies raise some questions. Are the estinmates
of potential savings outlined in these reports reasonable? Are
the cost figures, which are in general two or three times lower
than supply options, correct? If the answers to these first two
questions support the conclusions reached by these reports, it is
then appropriate to ask if the necessary incentives and
institutions exist to realize the potential conservation.

The purpose of these two reports was to stimulate debate and
create a planning process in which energy efficiency improvements
are given increased weight by both utilities and state
regulators. Even if one were to argue that attainable
conservation is considerably lower than forecast in both the NRCM
and NEEPC reports, more can be done to invest in energy
efficiency improvement than is now_being done or proposed, by
most New England uﬁilities. Furthermore, conservation
improvements carry with them fewer environmental problems than
traditional electric generating alternatives.

The NEEPC report stresses that its assessment of the
potential savings from energy efficiency improvements is based
solely on technological considerations (i.e., is it technically
possible to save a certain amount of gigawatt hours (gWh) by a
certain future year?). The report notes that its forecast of the
rate at which these improvements can be assimilated is
subjective. (The NEEPC report uses two options: one predicting
100 per cent assimilation and the other 50 per cent; the NRCM

report only uses 100 per cent.)
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The 50 per cent rate is probably not unreasonable, but the
length of time required to achieve it is uncertain. We are
dealing Qith housing stocks that turn over every 80-100 years,
household appliances that turn over every 20 years, industrial
engines that are recycled every 30 years, and an array of
institutional barriers (see below). Thus, an estimate of 50 per
cent assimilation over 13-17 years is likely to be overly
optimistic.

Dr. Amory Lovins of the Rocky Mountain Institute and the
primary source for many of the study projections contained in
these reports has stated that the full panoply of savings options
would take several decades to achieve.

Certainly the ability to move even a portion of these new
technologies into the New England economy over the next five
years will be limited unless certain institutional barriers are
removed. This does not mean that it is impossible, but that it
would require a 300-400 per cent increase in the amount of money
and staff above and beyond that being proposed by even the most
progressive utility companies or state energy agencies for energy
efficiency programs. Such a commitment of resources is highly
unlikely without major changes in the present political and
economic environment. Further, unless the long-run marginal
costs of other alternatives are still more expensive, it is not
sound public policy to make such a commitment.

Both studies égreed that significant changes must be made in
the existing institutional structure. Lack of an effective
information dissemination system, inadequate and misleading price

signals, investment incentives which are skewed against energy
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efficiency, and state regulatory schemes which are biased against
conservation are discussed at some length in both reports. It is
quite clear that both reports acknowledge that major
institutional changes must occur if even a portion of the
potential power savings are to be realized.

While an overly critical reading of these reports might
ignore the reality that more can be doné to promote energy
efficiency, an overly literal reading could also mistakenly
conclude that energy efficiency improvements by themselves can
meet the region's electricity needs for the next 15-20 years.

Some in New England point to these studies as prima facie
evidence that new supply alternatives will be unnecessary in the
coming years. Neither of the studies makes this argument, and,
in fact, the NEEPC explicitly points out that this is not their
conclusion.

Because the message contained in these two reports is so
politically appeéling, there is danger that the perception of the
potential for energy efficiency improvements will be expanded
beyond realistic bounds and therefore distort the region's energy

planning process.

2. The potential for savings

In measuring the savings potential of any specific
technology, these are three critical variables which should be
kept in mind: (1) the efficiency of the existing piece of
equipment to which the new technology is being compared; (2) the
efficiency of the new technology itself; and (3) the estimate of

the hours the new technology will be used.
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The savings figures contained in both these reports are
above and beyond those now predicted by the New England Energy
Power Pool (NEPOOL) and its member utilities. Such forecasts
incorporate substantial energy efficiency improvements. In
developing these forecasts, utilities project a price for
electricity, and then calculate the effect of these price changes
on the demand for electricity. As prices go up, consumers tend
to invest in more energy efficient equipment and use less power.
The faster the prices increase the faster the rate at which
consumers make such investments. The relationship between
electric prices and electricity demand is fairly strong over the
long term (a two per cent increase in price results in a minimum
of about a one per cent increase in energy efficiency).

It is impossible from the analysis contained in these
reports to ascertain how much double-counting has occurred, that
is, counting as incremental savings, the savings that utilities
have already included in their demand forecasts due to increased
electricity prices. However, some double counting appears to
have occurred. For example, both studies seem to compare the kWh
consumption of the new efficient piece of equipment to the kWh
consumption of the average piece of equipment now in use. A
portion of this existing equipment will be replaced during the
next 15 years, and the newly purchased equipment will be more
energy efficient than today's average. The existence of
federally mandated appliance efficiency standards alone is
predicted to save approximately 370 GWH in Central Maine Power's
service territory by 2006. Obviously there is no guarantee that

each consumer will always purchase the most efficient equipment
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available, but the appliance the consumer purchases will almost
certainly be considerable less energy intensive that the one
which it replaces.

An example illustrate this analysis. The NRCM report
compares the average refrigerator in use in 1984, which consumes
1610 kWh per year, to a super-energy-efficient refrigerator which
consumes only 359 kWh per year. There‘are refrigerators now on
the market that consume approximately 900 kWh per year.
Substituting this figure for that of the 1984 average
refrigerator and doing the same calculation as that done in the
‘NRCM report, the energy savings are reduced from 1251 to 541
kWh/year, or by approximately $63 per year. In aggregate terms
this reduces the NRCM's figure for total savings from 434 gWh
saved to 341 gWh. Obviously, over the next few years, many of
the new refrigerators will be purchased. Even if one insisted on
using a figure for existing average usage, the 1610 kWh figure 1is
much too high. The Association of Home Appliance Manufacturers
estimates that the average refrigerator in the United States used
1100 kWh/year in 1985, or about 2/3 the figure used by the NRCM.

By using a high base figure from which to make their
comparisons, these reports tend to overestimate the absolute
amount of savings potential available. Furthermore, by making
the assumption that the base of comparison should be the average
existing appliance, these studies over look the price-induced
energy savings that will occur as consumers purchase new
appliances, as well as those that will‘stem from the federal

standards - - savings which are already incorporated into the
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existing forecasts of the utility companies. Given the lack of
data in the two reports, it is impossible to quantify this
overestimation, but it seems to be considerable.

The second variable is, of course, the energy efficiency of
the new appliances and equipment. For the most part, the figures
used in these reports are technically feasible, although they
differ substantially. In the NRCM study, the estimates of
savings were taken largely from Lovins' studies. These estimates
are based primarily on prototype projections containing economic
calculations that are difficult to replicate. [See testimony by
Dr. Bruce Netshert before State of Wisconsin Public Service
Commission, November 12, 1985.] The NEEPC study, on the other
hand, tries to the greatest extent possible to base its
calculations on appliances or egquipment that are now available
from known manufacturers. This explains why the savings forecast
in the NEEPC study are well below those of the NRCM.

In both of fhe studies, many of the savings estimates are
stated in conditional language =-=- using words such as "predict",
"potentially eliminate", "anticipate", "possibility", and
"expect". There is now a paucity of empirical evidence to
support most of the assertions.

The third variable used in calculating energy savings is the
amount of time the appliances are used. Lovins' calculations of
the costs of installing SL-18 light bulbs =-- a calculation which
is seemingly embraced in both reports -- assumes that the light
bulb would be used 24 hours a day and would replace a
conventional bulb used for a similar amount of time. If more

reasonable assumptions are incorporated into the calculations,
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the cost savings from moving from conventional lighting to the
SL-18 light bulbs is reduced.

Basic economic precepts tell us that if the cost of using a
piece of equipment, such as a light bulb, is reduced, consumers
will tend to use that piece of equipment more. (Admittedly,
there are certain electricity-using appliances such as
refrigerators which have usage patterns that will not change;
i.e., their demand may be totally inelastic.) Therefore, if a
person installs lighting which costs less money to use, he or she
will be tempted to use it more. This reaction would reduce the
cost savings from installing SL-18 bulbs.

The NEEPC study discounts this argument by arguing that the
empirical evidence that use increases as the cost per unit_
decreases is fairly skimpy. Yet the Coalition also argues that
one of the most important policy changes would be to move to a
system of marginal cost pricing in order to induce consumers to
invest in more energy-efficient equipment. If consumers will
respond to prices set at marginal costs, it is hard to understand
why they would not respond to lower operating costs. The laws of
economics cannot be presumed to work in only one direction.

Finally, there is a basic disagreement on the cost of the
SL-18 1light bulb. Most of Lovins' studies claim that the retail
price could be as low as $15.50, but discussions between NERA
and the Philips Company, which manufactures these bulbs, indicate
that the price may very well be closer to $23-$25. (See testimony
of Charles J. Chicchetti before the State of Wisconsin Public |

Service Commission (Docket No. 05ET4), November 1985.)
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By incorporating these three changes -- the difference in
hours that these light bulbs will be used, the changes in the use
of lighting once the more efficient bulbs are installed, and the
cost figures from the Philips Company -- the two cents per kWh
suggested as the cost of conservation measures increases to
approximately 6.3 cents. To this amount should be added about 1
cent per kWh to cover the cost of the necessary administrative
infrastructure. The actual cost that ought to be used in the is
close to 7.3 cents per KWh, or about 6 mils higher than the
present auction price for the latest decrement of QF power in
Maine. Further, this estimate ignores the reality that in most
homes or stores additional changes will be needed in order to
install SL-18 light bulbs. New fixtures and new harps are
usually required in order to fit these bulbs. These costs could
on average increase the 1éve1ized cost per kWh by 3-5 cents. From
a societal perspective, a utility program to promote investments
in SL-18 lighting is cost competitive with most supply
alternatives. Further, the cost of such lighting could be
reduced over time, whiie the costs of supply options are likely
to increase. Thus programs aimed at converting existing
incandescent lighting equipment to the SL-18 almost assuredly
can eventually become a cost-effective investment, but they are
not the economic panacea described in these studies. (It should
also be kept in mind that these two reports compare the SL-18 to
incandescent lighting, while most commercial establishments rely
on the more energy efficient fluorescent lighting; thus the
savings potential in the commercial sector will be less.)

~ Finally, there are two remaining caveats that one must keep
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in mind in assessing the projectioﬁs of electricity savings
contained in these reports. First, consumers tend to purchase
an appliance based on several considerations, only one of which
is energy efficiency.

For example, a refrigerator without an icemaker, with
substantially thicker walls (which is therefore substantially
larger than conventional refrigerators), and without a frost=-free
freezer is likely to be considerably more energy efficient than a
conventional model which has an icemaker, is frost-free, and has
thinner walls which meets the contours of the average kitchen.
ansumers have demonstrated a willingness to pay for these
"accessories". (If energy efficiency were the only factor on
which people based their investments, everyone would be driving
compact cars. At least in that case the energy efficient
alternative is cheaper;) The refrigerator referred to in the
NRCM study seems to be the Gram K395, a refrigerator manufactured
in Denmark which does not contain a freezer and has approximately
25 per cent less storage space than a conventional appliancé. In
fact, if consumers purchased the Gram refrigerator, it is likely
that they would buy a separate freezer and this freezer would use
some electricity =- power not accounted for in the NRCM savings
projection. The effect of consumer preferences upon the rate at
which energy efficient technologies will be assimilated is not
insignificant and cannot be ignored.

Secondly, empirical evidence on the effectiveness of energy
conservation programs is scarce. What eyidence we do have seems to

indicate that actual savings are typically about 50 per cent lower
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than the savings anticipated when the energy efficiency program was
initiated. 1In a recent study NERA pointed out that reasons for
these lower savings are two-fold; first, initial estimates did not
take behavior changes into account; second, consumers would often
have invested in conservation without the program. (See testimony
of Charles J. Cicchetti before the State of Illinois Commerce
Commission (Docket No. 86-0249), August 25. 1986.) An evaluation
of San Diego Gas and Electric's audit program, for example,
specifically accounted for behavioral effects and showed that
actual savings were significantly less than anticipated. Further,
one of the conclusions reached by Dr. Eric Hirst of the Oak Ridge
National Laboratories in his study of the Bonneville Power
Weatherization Program was that the program may have succeeded in
accelerating weatherization investments, but it did not necessarily
induce investments that would not otherwise have made.

In summary, the predictions contained in these two reports
suffer from several analytical problems. As a result, the
forecasts of the degree and time of implementation of specific

measures is overly optimistic, if not invalid.

3. Industrial sector conservation in the reports

If the savings potential in the residential and commercial
sectors 1s less than predicted by these reports, what about the
industrial sector? Both the NRCM and the NEEPC studies assert that
significant opportunities exist for energy savings in this sector
and rely on a Lovins report as their primary source. (In the case
of certain industrial processes, the NEEPC cites the same source as

the NRCM but uses a higher projection for potential savings.)
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Projecting specific energy efficiency improvements for the
industrial sector is a difficult, if not impossible, task.
First, there are several hundred industries in New England, each
with different processes and different energy use profiles.
Within each of these industries there is often substantial
variability among firms. Further, in most manufacturing
processes, each piece of machinery interactsAwith many other
machines. Energy efficiency adjustments to a single machine
affect both the productivity and energy use of other machines.
Finally, there is very little information on the actual
efficiency of existing machines, since to measure the efficiency
would necessitate detaching that machine from the system and
running several days' worth of tes£s. Not only could such tests
impact on the production process, but there may be hundreds of
machines and it would be very costly to decouple and test all of
them.

To project energy efficiency potential, one needs a base
from which to project, and the sheer number of different
machines, together with the absence of hard data, make such
projections impossible. The only alternative is to make rough
projections, extrapolating from data on several types of motors
to arrive at predictions for all industrial motors. These
extrapolations can then be adjusted to conform to any anecdotal
information which may be available.

The subjective nature of this calculation results in widely
varying forecasts. For example, Lovins predicts {(as do the NRCM
and NEEPC) that high-efficiency industrial motors and

computerized motor controls can save approximately 20 per cent of
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the electricity used by New England industry. By contrast, CMP
undertook a fairly rigorous review of tﬁe potential energy
savings in the industrial sector prior to the publication of
these two reports and concluded that a reasonable projecﬁion of
energy savings would be 4 per cent. (See W.J. Jones and H.M.
Smith, "Alternative Electrical Energy Sources for Maine,"
Supplement B-51 to Appendix B, page 104 [Central Maine Power, May
19871.)

Although considerable, costly research would be required to
ascertain the exact number, we do know several facts which are
useful to keep in mind. First, it is not cost efficient for
companies to accelerate the replacement of their machinery =-- if
a tripling of oil prices in 1973 and again in 1979 provided
insufficient incentives, it ié doubtful that much smaller
increases in electricity prices will do the job. Second, when
motors are replaced, the companies are buying the more efficient
machines. Third, the average replacement rate is approximately 6
per cent; i.e., companies replace 6 per cent of their machines each
year. Fourth, existing electric utility forecasts incorporate
this 6 per cent annual introduction of efficient machinery.

These facts cast doubts on the assessment that savings 20
per cent greater than those projected by the utilities are
possible by the year 2004. What conservation may be achieved
remains to be determined, but it is likely to be significantly
less unless there are significant changes in either technologies

or manufacturing processes.
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4. The discount rate

One of the critical assumptions in any comparison among
electricity supply options is the discount rate used in
calculating the present value of conservation measures. The
discount rate is used to measure the value of benefits obtained at
different points in time. A dollar's worth of benefits obtained
in 1990 is obviously of less value than a dollar's worth of
benefits obtained in 1987. A low discount rate will favor
investments which provide a substantial portion of their benefits
in the future, while a high rate will bias the analysis in favor
of investments with benefits accruing earlier.

A 'higher discount rate would lower by a considerable amount
the value of the potential savings projected for future years in
NRCM and NEEPC. For example, Central Maine Power calculates that
the levelized savings from the installation of super-efficient
refrigerators decreases by 65 per cent if one uses an 11 per cent
discount rate instead of 5 perbcent.

Thus, some of the savings projected in the reports
are no due to to the potential for conservation, but to a single

assumption concerning the discount rate.

5. Institutional barriers

Energy efficiency improvements are not panaceas, but they
can make a significant contribution to the region's future
electricity supply. While we have been critical of some of the
assumptions inherent in the projections in the NEEPC and NRCM
reports, there is significant potential for savings, although

less than these reports would suggest.
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The key question is how policy makers can ensure that the
potential savings are captured. The critical problem is the
absence of incentives for both consumers and utilities to pursue
energy efficiency investments. From the perspective of most
consumers, investments that pay back over five to ten years are
not attractive. A three to five year payback is on the upper end
of what can be expected to be pursued without any additional
incentives.

Electric utility companies are limited by regulation to a
lower rate of return then they would seem to be the logical
investors. But there may be a problem inherent in their
undertaking conservation investments. Capitol costs for
conservation investments, like paying for power from qualifying
facilities, are passéd through to customers.r Such investments
are advantageous to consumers if payments for conservation are
less than the avoided costs of incremental generation. If a-
utility is capacity short and payments for conservation offest
payments for purchases that would otherwise have been made, the
customer benefits. If, on the other hand, the utility isleft
with some fixed costs after its sales are reduced due to
conservation, it must seek to increase slightly the rates of all
customers to cover the contribution to those fixed costs which
had been made by those who now conserve,

Economic incentives fof both consumers and utilities are
dependent on the cost of competing sources of generation; the
market determines. If market prices reach a point where
conservation is preferable to inaction, consumers will undertake

greater conservation. If avoidable power supply costs are
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greater than the costs of consérvation, a utility will undertake
greater conservation. If government wants to stimulate this
process, it can subsidize c&nse;vation measures with taxpaver
dollars in order to make them more competitive or it can mandate

some conservation,

6. Timing

These studies of conservation project an amount that could
be achieved over an extended period of time. It may be suggested
that such conservation could make unnecessary new generation
during that period, as these two studies at least imply.

However, we do not know when and where conservation will
become available during the period in which it is expected to
take place. By contrast, new generation may, within some general
limits, be scheduled and relatively accurately forecast. Thus,
load growth or the construction of a new manufacturing facility
in the service area of a given utility may take place before
expected conservation savings are available to free generation to
-meet the new load. This lack of synchronization may well require
a utility to make short-term capacity purchases at higher prices
which are paid by all ‘customers, not just those creating
incremental demand. This lack of precision would be a problem for
any industry, but it is especially troublesome for an industry,
‘such the electric power industry, which must meet rigid
reliability requirements.

As a result, it seems unwise to place complete reliance on
conservation. Both studies acknowledge that they are not

generation expansion plans, such as must be undertaken by utilities
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and reviewed by regulators and energy agencies. As such, they do
not insure that there is a fit between conservation, demand and
other energy resources, an elementary requirement of power

planning.

7. Other economic benefits of conservation

While the benefits to be derived from improved energy
efficiency are not trivial, one should be careful not to
overestimate them. Most of the improvements mentioned in the NEEPC
and NRCM studies refer to capital improvement, i.e., more efficient
motors, lighting, and appliances. No more than 15-20 per cent of
the outlays for conservation installation and program
administration costs expended in Maine. The manufacture of energy
efficient equipment will capture most of the benefits., derived from
an accelerated energy efficiencyAinvestment program, and its is
probable that much of that production will take place outside of

Maine.

8. The reports: a starting point

The reports show a technological potential for considerable
conservation and that some of the measures are likely to be
competitive in the market place. However, they are relatively
indifferent to consumer reaction and they are overly optimistic on
cost. Finally, they implicitly presuppose that government is
willing to provide both additional incentives and mandates to
conservation rather than leaving it to the market. Recent decisions
by the Maine Legislature to repeal the hook-up fee and to increase

the speed limit indicate that this calculation is probably unrealistic.
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Appendix C

Data and Projections
Central Maine Pcwer

Bangor Hydro Electric Company

Maine Public 'Service .Company

{c) Copyright WEIL and FIRTH, Inc and R.J. Rudden Associates, Inc., 1987
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BASE CASE:
RESTDENTIAL
COMMERCTAL
IHDUSTRIAL
SALES FOR RESALE
OTHER

TOTAL EWERGY DENAND
LesSEs € 6.7t

T0TAL EWERGY
REQUIRERENTS

SINTER PERR (MW}

LOAL FACTOR

TABLE 1

PEAR AND ENERGY FORECAST

CENTRAL MAINE POWER COMPANY

1967 1988 1989 1990 1991 1992
{&¥H)

2,970 2,93 2,95 2,986 3,033 3,035
1,890 1,909 1,9% 2,005 2,113 2,138
5,519 L1371 s.eel 4050 4,393 4,5W

107 115 118 120 123 128

L] 41 40 18 My 36

8,540 80 BM5 9,223 9,699 9,92

" 586 599 £18 650 €65
9,12 9,326 9,544 9,841 10,349 10,591
1,528 1,554 1,585 1,596 1,606 1.6M
6818 6B.5% 487 . TIIY Tm

ANMUAL
COMPOUND
GRONTH

.m
2.50¢
5.15%
0.00%
~3.An

3.05%

3058

1.35
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198

EscaLaTIon ==
RATES:

INFLATION
YARTABLE DBH
COGER

B SYSTEM

K. 2 OIL

HO. 6 OIL 288
H0. 6 OIL .7%8

HONINAL

PRICES:

1987

PRICES:

INELATION (I%0EX} .00
VARIABLE 08 (INDEX) .00
tosEw {CENTS/AUN) %
HB SYSTER  [CENTS/WWM) 2.4
¥o. 2 DEL  (CENTS/MMtu) 456.00
ND. 6 DIL 285 (CENTS/MMBtu) 270.00
ND. 6 OIL .T8S{CENTS/MWMEtY} 294.00

O - -

TRBLE 2

FUEL PRICE FORECASY

CERTRAL MAINE POMER COMPANY

1988

1989 1990 199 1992

————— - ————— L—

0 0 L0 5.0t 5.0%
3a “n .0 5.0t 5.0t
18.9% 1.8t 5.18 -6.0% n
L] LR n Ln 9.7
§.5% an 1.5 LR 8.3t
16.9¢ IR} ] T 9.1t .n
14.9% LI .18 .1 .

1.03
1.03
8.31
1.80
483.51
310.23
331.81

1.07 1.1 L 1.23
1.07 i 1.1 1.23
8.9 9.43 8.8¢ 9.10
.02 3.%% 1.57 391
503.33  S3.10 %88.17  636.99
33.12 0 3980 39075 A33.04
363.82 39183 429.84 47153

HUCLEAR GENERATION COSTS ARE UNIT SPECIFIC

VARIABLE Oin {INDEX) 1.00
COBER {CEXTS/ k) 6,99
HB SYSTEN (CENTS/XHb) .4
HG. 2 0IL (CENTS/MHBLu) 454,00
WD, & OIL 235 {CENYS/WMBLe} 270.00
HO. 6 DIL .74S{CENTS/MMBLu)  294.00

1.00
8.07
.12
169.43
30119
kPR H

1.00 1.00 1.00 1.00
837 b 1.51 1.4
2.82 2.92 3.05 k4]
449.98 487,50 502.82 518.62
LS 32301 346 35257
39964 38172 3746 38391
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GENERATING MESOURCES

- e e

CORTINGENCY

OR PASE

RESOURCE
BUR OF THE RIVER wYbNo BASE
PEAR HYDRO BASE
" LEWISTON HYDRO BASE
NAINE YAMKEE BASE
BILLSTONE 3 BASE
VERMONT YANEEE BASE
COMN YAKSEE Bast
HASS YAMKEE Bast
REW BRUNSRICK POMER BASE

NEW ORUNSWICK PONER EXTENSION CONTINGENCY
AUCS0S BASE
WYHAR 3 BASE
HYHAK ¢ BASE
UTRRR 2 Bast
YYNAY 1 BASE

HEW BRUNSWICK PURCHASE BB-89  CONTINGENCY

NEW BRUNSWICR PURCHASE 1990  CONTINGENCY
REPOIU PURCHASE CORTINGENCY
BASON 4 CONTINGENSY
RASO% 3 CONTINGENCY
HASOR § CONTINSENCY
WaSOS 2 CORTINGENCY
RASOR 1 CONTINGENCY
COMEUSTION TURBINE 87 BASE
COMBUSTION TURBIWE 88 BASE
COMBUSTION TURBINE 89 BASE
COMBUSTION TURBIXNE 90 BASE
COMRUSTION TURBINE 92 BASE
CAPE A5 TUMBINE & BASE
CAPE 688 TURBIRE ¢ BASE
OF pouER 87 BASE
OF POUER 8D BASE
BF PORER B9 BASE
OF BOHER 0 §ast
OF POVER 9% SASE
OF pO¥ER 92 FASE

OF OR AVALLABLE CAPACITY 1989 COWTINGENCY

OF COKTRACY 1990 CORTINGENCY
OF CONTRACY 1991 CONTINGERLY
CONSERVATION BB CONTINGENCY
CONSERVATION B9 CONTINGENCY
CONSERVATION S0 CONTINGENCY
CONSERVATION 91 CONTINGENLY
CONSERVATION 92 CONTINGENCY

oy
e

HYDRO
HYDRD
HYDRO

NUCLEAR

RUCLERR

NUCLEAR

SLEAR

FUCLEAR

SYSTEN

SYSTEN

SYSTEN

L8

o181

01L-81

o1L-81

SYSTEN

SYSTEN

o1L-81

o181

o1L-81

o1L-81
o1L-81

011

01L-61

oIL-81

OlL-61

01L-67

oIL-¢t
01L-61
o1L-§1
COGEN
COGEN
tosEN
COBEN
COGEN
COGER
COGEN
COREN
COREN

¥INTER

TARE 3

RESOURCE PROFILE

CENTRAL WAINE POWER COMPANY

FIRSY
YEAR

LAST
YEAR

CAPACITY RESOURCE RESOURCE

(M) AVAILABLE MvAILARLE (%)

100.0
219.0
5.0
320.0
n.o
15.0
3.0
11.0
150.0
150.0
59.¢0
116.0
3860
5.6
5.0
200.8
150.0
0.0
36.0

1987
19
19
1987
1981
1987
1967
1987
1987
1992
1987
19
198
1907
1987
1988
1930
1988
1993

199
1993
1953
1987
1988
1989
1990
1992
1987
1981
19
1988

1988
1990
19

1989
1990
1991
198
198y
1990
1991
1992

CAPACITY FACTOR

1992 0.0t
1992 35.0t
1992 LR
1992

1992

1992

192

1992

1"

191

1992

1992 0.0t
1992 20.0%
1992 1.0¢
1992 5.0t
1909 30.0
1ne 30.0%
1991 0.0t
1993 0.08
1993 0.0t
1993 0.0t
1993 0.0%
1993 .0t
19 5.0
1908 5.00
1989 5.0t
1990 5.0t
1992 5.0
1952 K
192 0t
1987 100.0%
1988 100.0%
By 1000t
1990 100.08
19 100.0%
1992 100.0%
1992 10.0%
1% 10.08
1992 10.0¢
1992 100,008
1992 100.00¢
1992 100.00%
1992 fob.om
1992 100.00%

1987
NON-FUEL 130 1987
YARIABLE 1907 TOTAL  MARGINAL
omn FUEL  VARIABLE  FIXED
MY EXNPENSES EWPEMSES O &KW £OSTS
{8} (CENTS/NUN) (CENTS/RMR}{CENTS/NNB) (§/h8}  ESCALATOR
0.0t 0.31 LEN 0.3 30
5.0 0.3 NA, 0.31 30
41.0% o3 nA, 8.3 10
n.n NA LX R 0.1 $0  WUCLEAR
55.00 NA. A, 0.87 $0 NUCLEM
10.04 LX R nA .n $0  NUCLEAR
15.0¢ LN NA 1.02 $0 NUCLEAR
5.0 (X R LA 0.91 $0  NUCLEAR
gs.0t NA, (RN .4 30 W SySTEM
85.08 LA, LA R .4 $68 N8 5YSTEM
90.0% LK N KA. Lu S0 M0, 6 OIL 788
85.08 0.15 2.6 2.8 $0 N0 6 OIL 28
60,08 0.1 2.8 2.95 $0 %0, 8 01L .15
5.0 0.15 3.04 1.0 $0 N2. 6 OIL N5
20.0% 0.15 3.0 L $0 ND. 6 OIL 285
65.0% 0.15 2.9 301 $63 KD, 6 OIL 1S
65.08 0.15 2.9 10T SsE Ml 6 OIL NS
65.08 ot 3.18 3.29 450 %0, 6 01t 8
60.0% .20 3.7 3.9% 420 w0, 6 OIL .TAS
$0.0% 0.20 n LY s2m0. €00l N
§0.0% 0.20 3.0 4.01 $20 MG, & OIL 7S
60.0 0.20 .08 .0 $20 NO. 6 OIL .1a8
60.0% 0.20 3.08 408 320 0. & OIL ]S
0.0 .19 5.55 5.4 §0 W0, 2 01L
20.0% 0.1y 5.55 5.4 $0 M. 201U
20.0¢ 0.19 5.5% 5. $0 N0, 2 6L
20.0¢ 019 5.5% .1 30 M. 201t
20.08 0.1y 5.5% 5.1 $0 N0, 2 01t
0.0 0.53 6.58 110 $0 N0, 201
.0 0.53 6.91 1.50 90 R 200
100.0% LE R NA, 69 $0  COGEN
100.0¢ KA. KA, 6.9 30 COGEN
100,04 WA, LK B 6.9 $0  COBEN
100.0¢ KA. KA. 6.9 $0  COGEN
100.0% LA N LN 6.99 $0  COGEM
100.0% nA, LA 6.%9 $0  COGEN
T0.08 LR A, .M $0 INFLATION
10.0t KA, KA, Ly 0 IeLaTION
10.08 L XN NA. 1.3 $0  INFLATION
100.00% KA. LA 1.3 i1
100,00t LXK KA, 1.% 1]
100.00% LA KA 1.3 1]
100.00% LER A, 1.3 10
100.008 KA, LK B 1.3 0
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¢. RESERVE REQUIREHEWT @1B% (b x 18%)
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TABLE 4

BASE CASE WINTER SYSTEM CAPASILTIES AND PROJECTED PEAK LOADS - MM

GENERATING RESDURCES
RUR OF THE RIVER HYDRO
PEAK HYDRO
LEMISTON HYDRO
HAINE YANKEE
RILLSTOKE 3
VERMORT YANKEE
CONK YAKKEE
HASS YANKEE
HEW BRUNSWICK POMER
HEW BRUNSWICK POWER EXTENSION
HUCSOS
HYNAN 3
HYHAN 4
BYHRN 2
HYNAN |
HEM ERUNSWICK PURCHRSE BB-BY
HEY BRUNSWICK PURCHASE 1990
NEPOOL PURCHASE
HASON 4
RASON 3
HASOH §
RASON 2
RASOH §
COMBUSTION TURBINE 87
COMBUSTION TURBINE 88
COMBUSTION TURBINE 89
CONBUSTION TURBINE 90
CONBUSTION TURBINE 32
CAPE €4S TURBINE §
CAPE GAS TURBINE 4
OF POWER BY
OF POWER 88
OF POMER 89
OF POWER 90
OF POKER 91
QF PONER 92
OF OR BYATLABLE CAPACITY 198%
OF CONTRACT 1950
GF CONTRACT 13991
CONSERVATION 88
CONSERVATION 89
CONSERVATION 50
CONSERVATION 91
COMSERVATION 92
HYDRO-GUEBEC PHASE 2

BASE CASE CAPACITY

CAPACITY REQUIREMENTS
PEAK LOAD

0.0

1,732.0

1,528
275

CEMTRAL MAINE POMER CONPANY

1988 1989 19%0
100.0  100.0  100.0
9.0 219.0 219.0
0.0 0.0 0.0
3200 0.6 30.0
29.0 29.0 9.0
15.0 19.0 19.0
35.0 35.0 35.0
17.0 11.0 17.0
150.0 1500 150.0
0.0 0.0 0.0
0.0 0.0 0.0
1.0 160 1150
366.0 3660 366.0
52.0 52.0 52.0

53.0 §3.0 53.0

0.0 0.0 6.0
0.0 0.0 0.0
0.0 6.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 6.0
15.0 0.0 0.0
0.0 5.0 0.0
0.0 0.0 5.0

0.0 0.0 0.0
23%.0 0.0 0.0
0.0 286.0 0.0
0.0 317.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 6.0 0.0
6.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
6.0 0.0 0.0

- - ——

"1,828.0 1,825.0 1,8%.0

1,56¢ 1,585 1,59
260 285 8

0.0
105.0

0.0
0.0
0.0
0.0
0.0
390.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
6.0
105.0

2,034.0 1,984.0

1,618
291

1,614
%4
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¢. CAPRRILITY RESPOMSIBILITY {b4e¢) 1,803 1,834 1,870 1,883 1,907 1,928

e. CAPACITY SURPLUS (DEFITITY {s-4d] -T0.0 -7 453 <21y 121 55.9 .
f. PERCEWT SURPLUS {DEFICIT) (e /&) -3.9% -0.3% -z.&¢ -L.&% [ %



SEWERATING RESDURCES

....................

BUN OF THE RIVER BYDRO

PESE HYDRO
LEWISTON HYDRO
HATNE YAMREE
HILLSTORE 3

YERHOKT YANREE
CONI YANREE

HASS YARKEE

HEW BRUNSHICR PDMER

HEW BRUNSHICK POWER EXVEWSION

RUCS0S
gnak 3
BYHeE 4
UYRAY 2
EYHAR |

REW BRUNSYICK PURCHASE 88-89
REW BRUNSHICE PURCHASE 1990

REPODL PURSHASE

RBSOK §

WASON 3

#as0% §

RESON 2

HRSON 1

COIBUSTION TUREINE 87
COMBUST ION TURBINE 88
CORZUSTION TURBINE 89
CORBUSTIDN TURBINE 90
COMBUSTION TURSING 92
CAPE GRS TURBINE &
CACF GAS TURBIME 4§

&F POKER §7

OF PONER 88

B¢ POWER 89

§F PONER S0

oF POWER 91

BF POKER 92

OF DR AVAILAELE CAPACITY 1989

OF CONTRACT 1990
8F CONTRACT 199]
CONSER¥ATION €8
CONSERVATION 89
CONSERVATION 90
CONSERVATION 91
CORSERVATIOR 92

-

-
-~
-~
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3,886.3 4,499.2 4,809.0 35,160.6 §,870.9 %9727
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TABLE §
BUST RUN CEMERATION - CNH

CENTRAL MAIME POMER COMPANY

SASE CASE CONTINGENCY CASE
1989 1950 1951 1992 1987 1988 1989 1950
7884 T8¢ MMB4 MRBL4 T84 BB TBBE 8B4
1.5 6715 67LS 618 §11.5 6715 6TLS 618

0.0 0.8 &3 N8 0.0 0.0 0.0 0.0
0.0 0.0 0.9 0.0 0.0 0.6 .00 0.0
0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 6.0 0.0 0.0 6.0 0.6 0.0
0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 6.0 0.0 0.0 0.0 6.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
03.2 2082 082 202 203.2  205.2 2032 082
641.2 6612 6417 6412 641.7 6017 6417 6412
3.9 iy s 31y Y Ny Ny N9
a2 By B2 B2 8.2 12 na n.2
0.0 0.0 0.0 0.0 0.0 2628 524 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2
0.0 0.0 0.0 0.0 6.0 263 526 %24
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 6.0 ne 0.0 6.0 0.0
0.0 0.0 8.0 0.0 0.0 .9 0.0 0.0
11.0 0.0 0.0 0.3 0.0 0.0 1.0 0.0
0.0 1.0 0.0 0.0 0.0 0.0 0.0 110
8.0 0.0 0.0 4.8 0.0 0.0 0.0 0.0
6.7 6.7 8.7 6.1 (R 6.1 8.7 8.7
83 8.7 &7 8.7 6.7 6.7 6.7 6.7
0.0 0.0 0.0 0.0 1,a17 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 2,036 0.9 0.0
2,505.4 0.0 0.0 0.0 0.0 0.0 2,508.4 0.0
0.0 2,769 0.0 0.0 0.0 0.0 0.0 2,149
0.0 0.0 34184 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 3488 0.0 0.0 0.0 0.0
6.0 0.0 0.0 0.0 6.0 0.0 6.6 os.e
0.0 0.0 0.0 0.0 0.0 6.0 0.0 306.8
0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 857 1314 1.4
0.0 0.0 0.0 0.0 0.0 0.0 134 1314
0.0 0.0 0.0 0.0 6.0 0.0 0.0 1314
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

comm -—— ———— ——— ——— e —— ——
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TABLE 6

AVERAGE MARGINAL COSTS
(CENTS/KNh)

CENTRAL MATNE POWER COMPANY

1987 1988 1989 1990 1991 1992

GENERATING RESOURCES:

RUN OF THE RIVER HYDRD 0.3050 0.3142 0.3267 0.3398 0.3568 0.374¢
PEAR HYDRO 0.3050 0.3142 0.3267 0.3398 0.3568 0.374¢
LEWISTON HYDRO 0.3050 0.3142 0.3267 0.3398 0.35B 0.374¢
MAINE VARKEE 0.7430  0.7130 0.6910 ©0.6670 0.7000 0.7350
MILLSTONE 3 0.8710 0.8440 0.8410 0.8730 0.8810 0.9250
VERHONT YANREE 0.7200 0.7320 0.7380 0.7610 0.7780 0.8170
CONN YANKEE 1.0800 1.0220 1.0190 1.0150 1.0060 1.0560
HASS VANKEE 0.9140 0.9310 0.9780 1.0260 1.0760 1.1320
HEM BPUNSKICK PORER 2.4400 2.8036 3.0194 3.2519 3.5674 391U
WEW BRUNSNICK POWER EXTENSION 2.4400 2.8036 3.0194 3.2519 3.5674 3.91M
RUCSDS 24740 2.8426  3.0615 3.2972  3.61M  3.9619
HYRAN 3 2.8049  3.2045 3.4453  3.7045 4,055 4.4407
UYRAN 4 2.9530  3.3799  3.6359 3.9116 4.2852 4.6%48
BYRAN 2 31953 3.6531 3.9285 4.2249 4.6266 5.0669
HYRAN | 3.2236  3.6856  3.9635 4.2626 4.6681 5.1124

NEW BRUNSWICR PURCHASE 88-89 3.0700 3.5274  3.7990 4.0916 4.4885 4.9238
KEW BRUNSWICK PURCHASE 1990  3.0700 3.5274  3.7990 4.0916 4.4565 4.9238

REPOOL PURCHASE 3.2852 37747 4.0653 43784 4.8031 5.2690
AASON 4 3.9490  4.513¢  4.8532 5.2189 5.7146 6.2578
HASOK 3 3.9681  4.5354  4.8769 S.2484 5.7425 6.2084
HASON S 40134 45874 4.9329 5.3047 5.8087 6.3611
RASOH 2 4.0828 4.6671 5.0188 5.3972 5.9102 6.4723
RASON 1 4.0828  4.6671 5.0188 5.3972 5.9102 6.4723
CORBUSTIOR TURBINE 87 5.7369 6.1032 6.3532 6.8472 7.4086 0.0162
COMEUSTION TURBINE 88 5.7369  6.1032 6.3532 6.8472 7.4086 B.0162
COMBUSTION TUREINE 89 5.7369  6.1032 6.3532 6.8472 7.4086 0.0162
COMEUSTICK TURBINE 90 5.7369  6.1032 6.3532 6.8472 7.4086 0.0162
COHBUSTION TURRINE 92 5.7369  6.1032 6.3532 6.B472 7.40B6 B.0162
CAPE GAS TURBINE S 7.1048  7.5483 7.8572 B.4560 9.1385 9.8748
CAPE GAS TURBIHE 4 1.4966  7.9655 8.2916 8.9247 9.6461 10.4265
OF POUER 87 6.9900 8.3122 8.9646 9.4253 8.8580 9.0960
OF POHER 88 6.9900 8.3122 B.9646 9.4253 8.8580 9.0960
OF POWER B9 6.9900 @.3122 8.9646 9.4253 8.8580 9.0960
BF POWER 90 6.9900 8.3122 B.9646 9.4253 8.8580 9.0960
OF POMER 91 6.9900 ©6.3122 B.9646 9.4253 8.8580 9.0960
OF POMER 92 6.9900 8.3122 8.9646 9.4253 6.8580 9.0960
GF OR AVAILABLE CAPACITY 1989 7.3395 7.5597 7.8621 6.1766 B.585¢ 9.0147
OF CORTRACT 1990 7.3395 7.5597 7.8621 8.1766 8.5854 9.0147
OF CONTRACT 1991 1.3395 7.5597 7.8621 B.1766 0.585¢ 9.0147
CONSERVATION 8B 7.3000 7.3000 7.3000 7.3000 7.3000 7.3000
CONSERVATION 89 7.3000 7.3000 7.3000 7.3000 7.3000 _7.3000
CONSERVATION 90 -1.3000 7.3000 7.3000 7.3000 7.3000 7.3000
CONSERVATION 91 1.3000 7.3000 7.3000 7.3000 7.3000 7.3000

CONSERYAT10H 92 7.3000 7.3000 7.3000 7.3000 7.3000 7.3000
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TABLE 7

BASE CASE SUPPLY FORECAST - GNM

CENTRAL MAINE POMER COMPANY

GENERATING RESOURCES 1987 1988 1989 1990 1991 1992 ENERGY
------------------- ---- - R ane. .- =~== NUST RUN

RUN OF THE RIVER HYDRO 768.4 788.4 788.4 788.4 788.4 768.4
PEAK HYDRO 6711.5 671.5 611.5 671.5 671.5 6711.5
LEHISTON HYDRO 0.0 0.0 0.0 0.0 89.8 69.8
HRINE YANKEE 2018.3  2018.3  2018.3  2018.3  2018.3  2018.3
RILLSTONE 3 139.7 1397 139.7 139.7 139.7 1397
VERMONT YANKEE 116.5 116.5 116.5 116.5 116.5 116.5
CONH YANKEE 230.0 230.0 230.0 230.0 230.0 230.0
HASS YANKEE m.a 1.7 1. 117 117 ma
HEW BRUNSWICK POMER 1116.9  1116.9  1116.9  1116.9  1116.9 0.0
NEW BRUNSWICE POWER EXTENSION 0.0 0.0 0.0 0.0 0.0 0.0
NUCSO0S 465.2 465.2 4€5.2 465.2 465.2 465.2
HYHAN 3 660.5 660.5 660.3 660.5 a9 660.5
HYHAN 4 1231.6 812.1 641.2 666.1 641.2  17170.9
HYRAN 2 31.9 3.9 .9 3.9 319 1.9
BYHAN § 2.2 2.2 2.2 3.2 3.2 3.2
HES BRUNSWICK PURCHASE 88-83 0.0 0.0 0.0 0.0 0.0 0.0
HEW BRUNSWICK PURCHASE 1950 0.0 0.0 0.0 0.0 0.0 0.0
NEPOOL PURCHASE 0.0 0.0 0.0 0.0 0.0 0.0
RASON 4 0.0 0.0 0.0 0.0 0.0 0.0
KASON 3 0.0 0.0 0.0 0.0 0.0 0.0
KASON § 0.0 0.0 0.0 0.0 0.0 0.0
HASON 2 0.0 0.0 0.0 0.0 0.0 0.0
HASON 1 0.0 0.0 0.0 0.0 0.0 0.0
COMBUSTIOR TURBINE 87 2.9 0.0 0.0 0.0 0.0 0.0
COMBUSTION TURRINE 88 0.0 32.9 0.0 0.0 0.0 .0
COMBUSTION TUREINE 89 0.0 0.0 11.0 0.0 0.0 0.0
COMBUSTION TUREINE 90 0.0 0.0 0.0 11.0 0.0 0.0
COFBUSTION TURBINE 92 0.0 0.0 0.0 0.0 0.0 43.8
CAPE GAS TURBINE 5 6.7 6.7 6.7 6.7 6.7 6.7
CAPE GAS TUREINE 4 6.7 6.7 6.7 6.7 6.7 6.7
BF POMER 87 1m.a 0.0 0.0 0.0 0.0 0.0
OF POWER 88 0.0  2093.6 0.0 0.0 0.0 0.0
OF POMER B9 0.0 0.0  2505. 0.0 0.0 0.0
OF POWER 90 0.0 0.0 0.0 27M6.9 0.0 0.0
OF POMER 91 0.0 0.0 0.0 0.0 34164 0.0
OF POWER 92 0.0 0.0 0.0 0.0 0.0 3164
OF OR AVAILABLE CAPACITY 1989 0.0 0.0 0.0 0.0 0.0 0.0
OF CONTRACT 199¢ 0.0 0.0 0.0 0.0 0.0 0.0
OF COMTRACT 1991 0.0 0.0 0.0 0.0 0.0 0.0
CONSERVATION 88 0.0 0.0 0.0 0.0 0.0 0.0
CONSERVATION B9 0.0 0.0 0.0 0.0 0.0 0.0
CONSERVATION 90 0.0 0.0 0.0 0.0 0.0 0.0
CONSERYATION 91 0.0 0.0 0.0 0.0 0.0 0.0
COMSERVATION 92 0.0 0.0 0.0 0.0 0.0 0.0

9112.2  9325.6  9544.3  9840.9 10348.3 10591.0

9112.2  9325.6  9544.3  9640.9 10348.8 10591.0

GENERATION REQUIREMENTS UNWET PRIOR TO UNITS DISPATCH

1987
9112.2
3866.3
5245.9
5245.9
5245.9
5245.9
J221.6
3087.8
29711.3
414
2629.7
1512.8
1512.8
1047.6

590.4

1988
9325.6
499.2
4826.4
4826.4
4826.4
4826.4
2608.1
2668.3
2551.8

2

2210.2
1093.3
1093.3
628.1
170.9

1989
9544.3
4689.0
4655.3
4655.3
4655.3
4655.3
2631.0
291.2
2380.7
2150.8
2039.1

922.2
922.2
451.0

-0.0

1990
9840.9
5160.6
4680.3
4680.3
4680.3
4680.3
2662.0
623
2405.8
15,9
2064.2

941.3
941.3
462.1

2.8
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1991 1992
10348.8 10591.0
5678.9 5922.7
4469.9 4668.3
4469.9 4668.3
4469.9 4668.3
469.9 4668.3
5.6 2650.0
2119 2510.3
2195.4 2393.8
1965.4 2163.8
1853.7 2052.1
736.8 2052.1
136.8 2052.1
ma 15€7.0
0.0 1129.7
-0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.c
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
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GENERATING RESOURCES
RUR OF THE RIVER HYDRO
PEAR HYDRO
LEWISTON HYDRO
WAINE YANKEE
HILLSTONE 3
YERMOHT YANREE
COHN YAHKEE
fiaSS VARKEE
REW BRUNSHICR POMER
WEW BRUNSWICK PONER EXTENSION
RUC505
HTHRH 3
Hynas 4
WYRRH 2
HYHAR 1
HEY BRUNSHICR PURCHASE BB-89
WEW BRUNSKICK PURCHASE 1990
NEPDOL PURCHASE
RASON 4
RRSON 3
RASON §
BASON 2
HaSOH |
COSBUSTION TURBINE 87
CORBUSTION TURBIHE 88
CORBUSTION TURBINE 89
COMBUSTION TURSINE 90
CORBUSTIOR TURBINE 92
CAPE GAS TURBINE §
CAPE BAS TURBINE ¢
OF POWER 87
Of POWER 88
GF POMER 89
GF POUER 90
§F POMER 9)
§F PONER 92
OF OR AVATLABLE CAPACITY 1989
OF CONTRACT 1950
OF CONTRACT 1991
COMSERVATION 88
CONSERVATION 89
COKSERVATION 90
COMSERVATION 9]
CONSERVATION 92

1987
788.4
671.5

0.0
2018.3
139.7
116.5
230.0
HL?
1116.9
0.0
465.2

- R -]

=)
pPEEO SO
oo oS0 oo

=3
o

0.0

9112.2

9112.2

TABLE 8
CONTINGENCY CASE SUPPLY FORECAST - M

CENTRAL HAINE POWER CONPANY

1988 1989 1990 1991
788.4 788.4 188.4 188.4
671.5 §71.5 6715 §71.5

0.0 0.0 0.0 89.8

1009.7 0.0 0.0 0.0

1997 199 1357 1397
116.5 1165 1165 116.5
2300 0.0 2300 230.0
HLY  uLy g g
11169 11169 11169 11169
0.0 0.0 0.0 0.0
4652 #65.2  485.2 452
660.5  660.5  €60.5  660.5
1466.5  I511.7  1230.2 9760
3.y 3.8 1. 3.9
2.2 7.2 2. 2.2
2628 575.6 0.0 0.0
0.0 0.0 3%4.2 0.0
2.3 52.8 52.4 $2.4
0.0 0.0 0.0 0.0
0.0 0.0 0.0 6.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
2.8 0.0 0.0 0.0
0.0 11.0 0.0 0.0
0.0 0.0 1.8 0.0
0.0 0.0 0.0 0.0
6.7 6.7 6.7 6.7
6.7 6.7 6.7 6.7
0.0 0.0 0.0 0.0
2093.6 0.0 6.0 0.0
0.0 2505.4 0.0 0.0
0.0 0.8 21769 0.0
0.0 0.0 0.0 34164
0.0 0.0 0.0 0.0
0.0 306.6  366.6  306.6
0.0 0.0 306.6  306.6
0.0 0.0 0.0 306.6
65.7 1M 13 1304
0.0 134 13 1
0.0 0.0 BLe 13
0.0 0.0 0.0 1314
0.0 0.0 0.0 0.0
9325.6 95443 98409  10348.8
9325.6  9544.3  9BAD.Y  1034B.B

1952

1808.4
671.5

»
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O OOO DN D OO0 0S 5o S

%

bt ¢ PO oo < b
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o
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1314
1314

10591.0

10391.0

ENERGY
HUST RUN

GENERATION REQUIREMENTS UNMET PRIOR 10 UNITS DISPAICH

1987 1988 1989 1990
9112.2  935.6  IS4L.Y 98409
3866.3  4BSL.0  6036.6  6614.B
SU8.9  A1.6 35077 32262
559 MILe 3007 a2
SHS.9 wNLe 35077 3.l
5245, WN.6 35077 322%6.2
36 M2 301 32262
3087.8 33227 3%B.0 30865
/1.3 32062 3515 19699
UL W62 WALS 200
2629.7 2646 2909.8  2628.3
1512.8 1MUY 19929 1s1Ld
15128 1ML 19y 15U
10476 1282.5  1321.8  1046.3
590.4 825.2 B70.5 589.0
-0.0 ~0.0 -0.0 -0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0. 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.8 0.0 0.0 0.0
9.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.9 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

1591
10346.8
7316.9
2911.9
2971.9
911.9
297119
29719
2832.2
715.7
1485.8
3741
1251.2
12502
192.0
3348
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1992
10591.0
99,5
3091.5
30°1.5
3091.5
30915
3091.5
2951.8
2835.3
2605.3
1936
293.6
1376.7
911.6
454.3
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QQQQQPQQQQG
el D
boaooaaeaea

@OQQQC’QP
Nt el
E DD DD



PAGE ®o. 10

GEWERATING RESOURCES 1987

RUN OF THE SIVER WYDRD $2.40¢ 620
PEAE MYDRO $2,047,935
LERISTON HYDRD $0
NAINE YANREE $14,995,99%
AILLSTORE 3 $1,216,979
YERHONT YANKEE $838,858
CONK YANXEE $2,483,460
WASS YANEEE $1,020,847
WEW BRUNSHICE PONER $27,252,360
WEY BRUNSKICK POWER EXTENSION 0
KUCSOS $11,507,959
FYMAK 3 $18,526,212
HYHAN 4 $36,348, 795
BYHAN 2 $1,018 860
HYHAK 1 §748,333
NEW BRUNSHICK PURCHASE BB-89 $0
HEY BRUNSWICK PURCHASE 1990 $0
HEPIOL PURCHRSE 30
AASON & $0
HASON 3 $0
ARSOK 5 $0
HASON 2 $0
HASOH 1 $0
CO%BUSTION TURGINE §7 $1,2%,In
COMBUSTION TURBINE 88 $0
COMBUSTION TUREINE 89 $0
COHBUSTION TUREINE 90 $0
COMBUSTION TURBINE 92 $0
CAPE GAS TURBINE § §473,011
CAPE §4S TURBINE 4 499,095
OF POMER 87 $102,870,402
QF POXER BB $0
UF POWER 89 $0
&F pONER 90 $0
OF POMER 91 $0
OF POWER 92 $0
OF OR AVAILABLE CAPACITY 1989 $0
aF COKTRACT 1990 $0
GF CORTRACT 1991 $0
COMSERVATION B8 $0
CONSERVATION 89 $0
COKSERVATION 90 40
CONSERVATION 91 $0
CORSERVATION 92 $0
INCRERENTAL CAPACITY COSTS $0

TASLE 9

BASE CASE MARGINAL COSTS - INITIAL SOLUTION

CENTRAL MAINE POWER COMPAKY

1988 1989 190
$2,44,759 82,575,829 42,678,862
$2,109,313 82,193,748 $2,281 498

$0 $0 $0
$14,390,508 $13,%46,481 813,462,088
$1,179,25¢ 81,175,062 $1,219,773
$852,839 $859,829 $886,626
$2,350,089  $2,343,190  $2,333,992
$1,039,834 81,092,328 1,145,999
831,312,962 $33,724,060 $36,320,812
$0 $0 $0
$13,222,645 $14,200,789 $15,337,330
$21,165,574 $22,748,614 $24, 468,499
$27,447,578 823,314,830 $25,053,565

1991 1992
$2,012,805  $2,953,445
$2,395,572  $2,515,351

$320,301  $336,365

$14,120,128 §14,834,5%
$1,230,951 81,292,429

$906,437  $951,870
$2,313,297  $2,428,202
$1,204,018  $1,264,331
$19,843,931 $0
$0 0
$16,825,051  §18,457,081

$19,261,429 29,331,263

$27,478,148  $83,143,009

$1,064,826  $1,252,647  $1,347,15¢ 81,475,257 $1,615.697
$855,581 $920,098 $989,529  $1,083,641  $1,186,789
$0 $0 $0 $0 1y

30 $0 $0 0 $0

80 $¢ 0 0 $0

0 $0 0 $0 $0

$0 $0 $0 $0 $0

$0 $0 $0 0 $0

0 80 0 0 $0

$0 $0 $0 $0 $0

$0 $0 $0 $0 $0
$2,004,889 $0 $0 $0 $0
$0 $695,675 $0 $0 $0

$0 $0 $749, 759 $0 $0

$0 $0 1] $0 3,511,091
$502,533 $523,101 $562,986 $608,407 $657,555
$530,313 $552,020 $594,169 $642,200 $694,154
$0 $0 $0 $0 $0
$174,026,529 $0 $0 $0 $0
$0 $224,595,628 $0 0 $

$0 $0 $261,733,429 $0 $0

$0 $0 $0 $302,624,886 $0

$0 $0 $0 $0 $310,754 431

$0 $0 $0 $0 $0

$0 $0 $0 $0 $0

$0 $0 $0 $0 $0

$0 $0 $0 $0 $0

1] $0 80 $0 $0

$0 $0 0 0 0

$0 $0 $0 $0 $0

$0 $0 8¢ $0 $0

0 30 $0 $0 $

$225,530,131 $296,632,085 $346,753,928 $392, 166,000 $435,154,502 $475,927,627

23-5ep-B7
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GENERATING RESOURCES 1587
QUK OF THE RIVER RYDRO $2,404,620
PEAR KYDRO $2,007,935
LEWISTON HYDRO %
RAINE VANKEE §14,995,999
RILLSTONE 3 $1,21¢,979
VERRONT VANREE $030,858
CONW YANKEE $2,483,460
HASS YAMREE $1,020,807
NEW DRUMSHTCK PONER 921,252,360
REW GRUNSHICK POWER EXTENSION 80
HUCsos 11,507,959
wYnan 3 818,526,212
HYRAR ¢ $36,368,195
UYRAR 2 $1,018,860
UYRAN § $748,333
WEW GRUNSHICE PURCHASE B8-89 %0
HEW BRUNSKICK PURCHASE 1990 ]
HEPODL PURCHASE )
nASOR ¢ %0
AASOR 3 80
RASON § L[]
AASOH 2 80
AASON 1 80
COMBUSTION TURBINE 87 $1,25,377
COMBUSTION TURBINE 88 80
COMBUSTION TURBINE B9 80
€0ABUSTION TURBINE 90 %0
CORBUSTION TURBINE 92 10
CAPE GAS TURBINE § $413,011
CAPE CAS TURBINE ¢ $199,095
OF PDKER 87 $102,870,432
OF POKER 88 80
OF POVER 89 80
0F POVER 90 80
OF POWER 9] 80
OF POHER 92 80
OF 0R AVAILABLE CAPACITY 1989 80
OF CONTRACT 1990 80
OF CORTRACT 199 80
CORSERVATION 88 " 30
CORSERVATION B9 $0
CONSERVATION 90 10
CONSERVATION 9] 80
CONSERYATION 92 $0

INCRERENTAL CAPACITY COSTS $0

TABLE 10

CONTINGENCY CASE MARGIMAL COSTS - INITIAL SOLUTION

CENTRAL WAINE POWER COMPANY

198 1989
$2,076,159 82,515,829
$2,109,373  $2,193,748

$0 $0
$1,195,254 $0
$1,119,254 81,175,062
$952,819  §859,829
$2,350,089 82,343,190
$1,009,834  $1,092,328
$31,312,962 833,724,060
$0 $0
$13,222,605 $14,240,789
821,165,500 $22,756,559
$49,564,593 854,966,201
$1,160,826  §1,252,647
$855,581  $920,098
19,270,086 $19,967,765
) $0
$991,9% 82,136,746
80 $0
$0 $0
50 30
$0 )
%0 $0
1 $0
$2,004,889 $0
50 3695,615
$0 $0
%0 $0
$502,533  $523,101
$530,313  $552,020
10 $0
$174,026,529 $0
8¢ $224,595,628

% 308
10 10
% $0
0 824,105,114
$0 $0
$0 10
$4,796,100 9,592,200
80 $9,592,200
$0 10
$0 $0
$0 $0
$0 $15,639,520

1990 1991 1992
2,678,862  $2,A12,805  $2,953,445
$2,281,498  $2,395,572  $2,515,351

$0 $320,307 $336,365

$0 $0 $0
$1,219,773  §1,230,950  $1,292,429
$886,626 $906,432 $951,870
$2,333,992 82,313,291  §2,428,2M2
$1,145,939  $1,204,018  $1,264,331
$36,320,812 $39,843,93! $0
$0 $0  $43,708,792
$15,337,330 $16,825,051 $18,457,08)

$24,468,499 $26,788,683 $29,331,263 .

$48,120,344  $41,822,95¢ $51,434,318
$1,347,154  $1,475,257 81,615,657
$989,529  $1,083,641  $1,186,789

80 %0 80
$16,128,962 %0 %0
$2,301,215  $2,524,499 %0
%0 %0 $0
%0 %0 %0
$0 10 $0
%0 %0 $0
%0 89 %0
%0 $0 %0
80 $0 %0
$0 $0 %0
$749,769 $0 %0
$0 $0 83,511,091

$562,966 $608,407 $657,555
$594,169 $642,200 $694,154

$0 $0 $0
$0 $0 $0
$0 80 $0
261,133,429 80 $0
$0 $302,624,886 $0
0 $0 $310,754,431

25,069,319 $26,322,784 $27,638,92¢
$25,069,319 $26,322,784 $27,638,9
$0 926,322,784 927,638,924
$9,592,200 9,592,200 $9,592,200
$9,592,200 9,592,200 $9,592,200
$9,592,200 49,992,200 $9,592,200
$0 §9,892,200  $9,592,200

$0 ‘ $0  $9,592,200
$12,477,338 81,069,750 812,528,027

$225,530,131 $326,612,021 $445,500,309 $510,593,504 $543,929,837 $616,498,992

29-Sep-87
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T074L
st (8)

PER UNIT
€OST {CERTS/kuh)

PERCERTAGE
THCREASE IH
RESIDEHTIAL

RRTES

PERCERTASE

IRCRAEASE IH

CORMERCIAL
RATES

PERCENTAGE

INCREASE K

IRPUSTRIAL
ERTES

PERCENTASE
INCREASE IK
. OTHER RATES

TRABLE 11

HAINE YANKEE SHUTDOMN C0STS - INITIAL SOLUTION

1987

CENTRAL WAINE POKER COMPANY

1988

0 $29,979,9%7

0.0000

0.08

0.0¢%

0.0%

0.3430

6.0

L

6.3

3.6

1989

1930

$96,746,381 $118,427,504

1.1039

1z.2

.n

18.4¢

H.a

1.2840

3%

3.9

19.91

12.5

1991

1992

$128,775,335 $140,571,365

1.3

in

13.88

19.71%

1.8

1.4162

13.6

.

2.0

n.n

TOTAL
(1987 §}

$452,130,95¢

1.0123

29-5ep-81
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TRBLE 12
PEAK AND ENERGY FORECAST
CENTRAL MAINE PONER COMPANY

1988 1989 1995 19%1 1992

{6kH})

2,93 2,85 2,98 3,003 1,05
1,999 1,99 2,035 2,113 2,138
IS 3,886 4,054 4,393 4,502
TSI T 1" S V2 B V13
4 © » N 3
5,40 BWS 9,23 9,699 9,92
S8 S99 618 650 665

1987
BASE CASE:

PESIDERTIAL 2,94
CORMERCIAL 1,890
IRDUSTRIAL 3,519
SALES FOR RESALE 107
OTHER 43
TOTAL ENERGY DERAND 8,540
LOSSES 8 8. 1% 512
TOTAL EMERGY 9,112

REQUIREMENTS

UIHTER PEAK (W) 1,528

9,326 9,5¢¢ 9,841 10,349 10,59

1,55¢ 1,585 1,596 1,616  1,63¢

PEAR AND ENERSY FORECAST

REFLECTING ELASTICITY RESPONSE
0.9959s 0.9838 0.97048 0.95781
1982 1989 1996 1931 1992
2,938 2,947 2,950 2,993 300
1,909 1,91 1,999 2,084 2,17
LT B0 3,980 4306 4,564
115 m 118 121 124
[} i 38 n 38
5,740 8,900 9,084 9,540 9,876
586 596 809 (13 662

COKTINGENCY CASE: 1987
RESIDENTIAL 2,921
COMMERCEAL 1,850
INDUSTRIAL 1,519
SALES FOR RESALE 107
OTHER L&}
TOTAL ENERGY DEMAND 8,540

LOSSES € .18 512
TOTAL ENERSY 9,112
REQUIRERENTS

BINTER PEAK  (m9) 1,528

9,326 9,496 9,693 10,179 10,538

1,350 1,517 1,517 1,590 1,626

LOSSES ASSURED TO BE 6.7%

OF TOTAL SALES

ARNUAL
COMPOUND
GRONTH

0.71%
2.50%
LB R
316
-5

3.058

3.05%

1.35%

ANNUAL
COMPOUND

PRICE

GRONTH  ELASTICITY

29-Sep-87



TABLE 13

CONTINBENCY CASE WINTER SYSTEM CAPABILITIES AND PROJECTED PEAX LOADS - MW

GENERATING RESOURCES
RUN OF THE RIVER HYDRO
PEAR HYDRO
LEKISTON HYDRD
HATHE YANKEE
HILLSTONE 3
YERMOKT YANREE
CONN YANKEE
HESS YANKEE
HEH BRUNSHICK POWER
NEY BRUNSUICR POWER EXTENSION
KULS05
YERAN 3
HYHAN 4
HYRA 2
HYBAN 1
HEW BRUNSHICK PURCHASE BB-B%
HEW BRUNSHICK PURCHASE 1590
HEPODL PURCHASE
RASON ¢
HASON 3
HRSON §
HRSON 2
HASOR |
CONBUSTION TUIBINE 87
CONBUSTION TURBINE B8
CORBUSTION TURBINE B9
COMBUSTION TURBINE 90
CDRBUSTION TURBINE 92
CAPE GAS TURRINE 5
CAPE GAS TUREINE 4
aF POKER 87
OF POHER B8
BF POMER 89
OF POVER 90
8F PONER 91
OF PONER 92
OF OR AVAILABLE CAPACITY 1989
OF CONTRACT 1990
OF COMTRACT 1951
CONSERYATTON 88
CONSERVATION 89
CORSERYATION 90
CONSERVATION 91
COMSERVATION 92
HYDRO-QUEBEC PRASE 2
T0TAL AVAILEBLE
BASE CASE CAPACITY

CAPACITY REQUIREMEMTS
PEAR LOAD
RESERVE REQUIRERENT

1,732.8

1,528
[34]

CENTRAL MAINE PONER COMPANY

1988 1389 15%0
100.0  100.0  100.0
2158 5.0 9.0

0.0 0.0 0.0
320.0 0.0 0.0

29.0 2.0 2.0

15.0 15.0 19.0

35.0 5.0 35.0

17.0 1.0 1.0
150.0  150.0  150.0

0.0 0.0 0.0
0.0 0.0 0.0

52.0 52.0 52.0
53.0 53.0 5.0
0.0 200.0 0.0
0.0 0.0 1500
0.0 20.0 20.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 ¢ 6.0
0.0 0.0 0.0
15.0 0.0 0.0
0.0 5.0 0.0
0.0 0.0 25.0
0.0 0.0 0.0
15.0 19.0 15.0
19.0 19.0 19.0

=]
-]
<

bl
oy
=
<

0.0 0.0 Lo
0.0 0.0 0.0
0.0 0.0 0.0
0.0 50.6 50.0
0.0 0.0 50.0
0.0 0.0 0.0
15.0 15.0 15.0
0.0 15.0 15.0
0.0 8.0 15.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

1,863.0 1,805.0 1,851.0

1,85¢ 1,517 1,512
280 284 263

D b b
'QOQOQOQ‘BGQQ

b
o

._
5o
< ™

15.0

d
<

0.0
0.0
0.0

390.0
0.0
50.0
50.0
50.0
15.0
15.0
. 150
15.0
0.0
105.0

1,964.0

1,5%
286

105.0

———

2,039.0

1,626
293

L1 3Ep-Bi



PRGE Mo, 15 ’ 29-Sep-87

CAPRETLITY RESPORSIBILITY 1,803 1,834 1,861 1,B5% 1B 1918

CAPACITY SURPLUS (DEFICIT) -71.0 9.3 -55.9 -4.0 8.3 120.¢
PERCENT SURPLUS (DEFICIT) -3n 0.5% -30t 0.8 1.8 6.3%
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TRSLE 14

CONTINGENCY CASE SUPPLY FORECAST - FIMAL SOLUTION

GENERATING RESOURCES 1987
RUN OF THE RIVER HYDRO 188.¢
PEAR HYDRO 611.5
LEHISTON HYDRO 0.0
FRIRE YANREE !ms.3
EILLSTONE 3 139.7
VERKONT YANKEE 18,5
COMY YANKEE 0.0
FASS TANREE Ly
MEW BRUNSWICR POMER 11169
KEY BRUNSHICK PONER EXTENSION 0.0
HUCsos 465.2
BYRRH 3 660.5
UYNAN 4 1231.4
HyHaN 2 3y
tYnan 1 3.2

MEH BRUNSKICR PURCHASE 88-89
KEW BRUNSWICR PURCHASE 1990
KEPOOL PURCHASE

FASOK 4

MAsoN 3

HASOR §

RASOR 2

FASON }

COMBUSTION TURPINE B7
CORBUSTION TURBINE 88
CORBUSTION TURBIME 89
COMBUSTION TURBINE 90
CORBUSTION TURBINE 92

CA%E 5AS TUREIKE §

CAPE EAS TURBINE 4 .
GF PORER B7 14n.
GF PDUER B8

OF POMER 89

BF POKER 90

OF POWER 91

OF POWER 92

§F OR AVAILABLE CAPACITY 1989
OF CONTRACT 1990

@F CONTRACT 1991

CONSERYATIOHN 88

COHSERYATTON B89

COMSERVATION 90

~
Dl e e e » K Pt e e

l

e T T I M T T A PRI M S SN S T S T T

CONSERVATION 91 0:0
CONSERVATION 92 0.0
9i12.2
$12.2

CENTRAL HAIHE POMER CONPANY

1988
188.4
§11.5

0.0
1009.2
139.7
116,5
230.0
1.1
11169
0.0
465.2
680.5
1466.5

319

3.2
262.8

0.0

0.0

9325.6

9325.6

1989
188.4
§71.5

117
1116.9
0.0
465.2
660.5
16,8
3.9
3.2
525.6
0.0
52.6

0.0

-

.

Dorooo a0 wMuwuOODOODOO

~y
=

Lt
£=3

131,

134
0.0
0.0
0.0

9496.1

9496.1

1990
188.4
871.5
0.0
0.0
139.7
6.5
230.0
m.a
1169
0.0
465.2
£60.5
1082.3
3.9

3.2

0.0
114
1.4
1314

0.9

0.0

9693.0

1991
188.4
£11.5

89.8

0.0
139.7
118.5
230.0
1L

116.9

8.0
5.2
660.5
806.5

3Ly

n.2

1992
8.4
611.5

8.4

0.0
1393
116.5
230.0
12

0.0

11169
4£5.2
850.5
1042.0

s

3.2

0.0

134

101794 10531.5

9693.0 10179.4 JO33L%

ENEREY
WUST RUN

GENERATION REQUIREMENTS UNMET PRIOR TO UNITS DISPATCH

1987
912.2
3866.3
5245.9
55.9
5245.9
5245.9
nae
3087.8
9713
ML
2%29.7
1512.8
1512.8
1047.¢

590.4

-0.0

1988
9325.6
4854.0
L1} I
4716
[LHN
.
62,4
33221
3206.2
6.2
28846
1
1H1.7
1282.5

825.2

1989
9496.1
£036.6
3459.5
3595
3459.5
3459.5
3459.5
313198
3203.3
29134
2861.7
11448
17448
1219.8

822.3

0.0

QOOQQOOQGQQPQ
e e . v
'o'ooooooaoacac:

0.0

1990
9693.0
8614.8
3078.3
3078.3
3078.3
3078.3
3018.3
23938.%
2822.1
2592.1
2480.4
1363.5
1363.5

B98.4
(LN

19%1
10179.4
1376.9
2802.5
2602.5
2802.5
26802.5
2802.5
2662.8
2546.2
23163
2046
1087.7
1082.7
§22.5
165.3
~0.0

3

pooomeosoonoe
PRPR R b
bDoovoobobnonsb

1992
10531.5
1499.5
3036.0
3038.0
3038.0
3038.0
3038.0
2898.3
21818
2551.8
4401
40,1
na.z
858.1
400.8
~0.0

29-Sep-8?
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GENERATING RESOURCES 1987 1988 1989 1990 1991 1992

2UB OF THE RIVER HYDRO $2,404,620  §2,476,759 82,575,829 82,678,867 32,812,805 82,953,445
PEAR HYDRO $2,041,935  $2,109,373 82,193, M8 82,281,498 82,395,512  $2,515,351
LEWISTOM WYDRO $0 $0 $0 30 $320,347 $336,3¢65
HATHE YANREE $14,995,99%  $7,195,284 $0 $0 $0 $0
AILLSTONE 3 $1,216,979  $1,179,25¢ 81,175,062  $1,219,773  $1,230,951 1,297,429
VERHONT YANKEE $838,858 $652,839 $859,829 $88¢6,626 $306,432 $951,870
CONM YANKEE $2,483,460 2,350,089 92,343,190 $2,333,997 $2,313,297 $2,428,212
RASS YANKEE $1,020,847  $1,009,834  $1,092,328  $1,145,939  $1,204,018  $1,264,33)
HEY BRUNSHICK POWER §27,252,360 831,312,962 $33,724,060 $36,320,817 $39,43,931 $0
HEY BRUNSWICK PDHER EXTENSION $0 $0 $0 $0 $0 843,708,792
RUCS0S $11,507,959  $13,222,845 314,240,789 815,337,330 816,825,051 $18,457,081
HYRAR 3 §18,526,212 $21,165,500 $22,756,559 $24,466,499 $26,785,683 329,331,263
HYHAN 4 536,368,795 849,564,593 $53,214,820 $42,315,268 $34,560,625 $¢8,921,272
UYRRN 2 31,018,860  $1,164,826 $1,252,647  §1 347,154 $1,475,257 81,815,457
HYHAN ] £748,333 $855,561 $920,098 $989,529  $1,083,641  $1,186,789
NEW BRUNSHICK PURCHASE 88-89 $0 $9,270,086 $19,967,765 $0 $0 $0
NE® BRUNSHICK PURCHASE 1930 $0 $0 $0 $16,128,962 $0 $0
HEPOOL PURCHASE $0 $991,990  $2,136,746  $2,301,215  $2,524,499 $0
HASON 4 $0 $0 $0 $0 80
MASOK 3 30 $0 $0 30 $0 $0
K4S0N 5 $0 $0 $0 $0 $0 $0
HASON 2 $0 $0 $0 $0 $0 $0
AASON 1 LU $0 $0 $0 $0 $0
CORBUSTION TURBINE 87 $1,25,31 $0 §0 0 $0 $0
CORBUSTION TURBINE 88 $0  $2,004 889 $0 $0 $0 $0
COHBUSTION TURBIKE 89 $0 st $495,675 $0 $0 30
CORBUSTION TURBINE 90 0 $0 $0 $749,769 $0 $0
CONBUSTION TURBINE 92 $0 $0 $0 $0 $0 $3,511,091
CRPE GAS TURBINE § §473,011 $502,533 $523,101 $562,966 $608,407 $657,555
CAPE GAS TURBINE 4 $499,095 $530,313 $552,020 $394,149 $642,200 $694,154
OF PONER 87 $102,870,432 $¢ $0 $0 $0 $0
OF POMER ©8 $0 $174,028,529 $0 $0 $0 30
9F POMER 89 $0 $0 $224,595,628 $0 $0 $0
@F POMER 90 $0 $0 $0 261,733,429 $0 )
QF POMER 9] $0 $0 $0 $0 $302,624,888 $0
OF POMER 32 30 10 $0 $0 $0 $310,754,431
OF OR AVAILABLE CAPACITY 1989 $0 $0 324,105,114 $25,069,319 $26,322,78¢ $27 638,924
OF CONTRACT 1990 80 $0 $0 $25,069,319 $26,327,784 $27,638,92
OF CONTRALT 1991 0 $0 $0 $0 $26,322,78¢ $27,638,9
CONSERVATION 88 $0 $4,7%,100 49,592,200 $9,592,200  $9,592,200 $9,592,200
CONSERVATION 8% $0 $0 $9,592,200 99,592,200 49,592,200  $9,592,200
CONSERVATION 90 $0 30 $0 $9,592,200 $9,592,200 49,592,200
CouSERVATION 91 $0 80 $0 10 9,592,200 $9,592,200
CONSERVATION 92 $0 $0 $0 $0 - 80 $9,592,200
INCRERERTAL CAPITAL COSY $0 $0 815,639,520 $12,477,338 81,169,750 $12,528,077

TABLE 15

CONTINGENCY CRSE MARGINAL CDSTS - FINAL SDLUTION

CEHTRAL WAINE POMER CONPANY

$225,530,131 $326,612,021 $443,748,928 $504,808,427 $556,667,508 $613,985,94¢
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T0TAL
tosT {8}

PER UNIT
0051 {CENTS/aMN)
FUEL CHARGES

PERZENTAGE
IHCREASE T
RESIDERTIAL

RATES

PERCENTAGE

INCREASE IK

COMRERCIAL
RATES

PERCENTAGE

THCREASE IN

INPUSTRIAL
RATES

PERCENTAGE
THCREASE 10
ITHER RATES

PERCENTAGE
ENCREASE I
SYSTEW AVE.RATES

NRENE YANKEE SHUTDOWK COSTS - FINAL SOLUTION

TRBLE 16

CENTRAL MAINE POMER COMPANY

1987 1588

10 425,979,917

0, 0000 0.3430

6.0t 4.0
0.0% an
0.08 01
0.0¢ 3.8
0.0% [

1989

1990

1991

——

1992

$96,995,000 $112,642,428 $121,513,006 $138,058,320

1.08%8

n.n

12.8%

1.3

1.5

uxn

1.2400

13.6¢

un

19.6%

1284

15.6%

1.2

13.5

o

1.n

nn

15.5¢

L.Bn"

13.6

2z

19.8¢

n.e

15.8¢

TOTAL
{1487 §)

$437,048, 642

1.0463

29-Sep-87
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GENERATING RESOURCES

BUR OF THE RIVER HYDRO
PERK HYDRO

- LERISTON HYDRO

MATHE YANKEE
HILLSTONE 3

VERMONT YANREE

CONN YAKKEE

MASS YAMKEE

HEW BRUNSHICR PONER
NEW BRUNSNICK PONER EXTENSION
RUCSOS

wnan 3

HYNAR 4

HYNAK 2

¥YMaK 1

NEW ERUNSNICK PURCHASE 58-89
NEN SRUNSHICK PURCHASE 1990
WERODL. PURCHASE

BASON 4

nasos 3

RASON §

RASON 2

HASO 1

COMBUSTION TURSINE 87
COMRUSTION TURBINE 88
COMRUSTION TURBINE 89
£ORBUSTION TURBIHE 90
COMBUSTION TURBINE 92
CAPE GAS TURRINE §
TAPE €4S TURBINE 4

aF PONER 87

oF POSER 8B

oF PONER 89

aF POMER 90

oF PONER 91

OF PONER 92

3F OF AVAILABLE CAPACITY 1989
OF CONTRACT 1990

OF CONTRACT 1991
COHSERVATION 88
CONSERVATION 89
CONSERVATION S0
CORSERVATION 91
EONSERVATION 92

1987

I e i i
baeneooaoo

TABLE 17

INCREMENTAL CAPACITY REQUIREMENTS

CENTRAL MAINE POMER COMPANY

Dt P bR ad h e e s v
OO OO0 EGHMHOOOGOaOoOoOoC0MNaD

(m)

1989

0.0

- o
= o

~320.

(IR - - B - - - I - ]
bl Pl PG

»y
E=4

ny
DO OOOMEGBMEITMBONONOD OO
B R A Pl

v ST T TS . .
GO OO MMD MO OMDO O OO ODEEDE OO0 o

ey L
Bl N
AR - - R - - O ]

=
<

0.

P Ny
boooocoooao

GENERATING RESOURCES
RUN OF THE RIVER MYDRO
PEAK HYBRO
LENISTON HYDRO
NAINE YANKEE
MILLSTONE 3
VERNONT YANKEE
CONN YRANREE
HASS YAKKEE
NE# BRUNSKICK PONER
NEH BRUNSKICK POWER EXTENSION
NUCSOS .
WYNAN 3
WYNAN. 4
WINEN 2
HYNAN |
HEH BRUNSWICK PURCHASE B8-8%
NEW BRUNSHICK PURCHASE 19%0
NEPOOL PURCHASE
HASON 4
KASON 3
MASON §
BASON 2
BASON |
CONBUSTION TURSINE 87
COMBUSTION TURBINE 88
CONBUSTION TURBINE B9
COMBUSTION TURBINE 90
CONBUSTION TUREINE 92
CAPE GAS TURBINE §
CAPE GAS TURBIME 4
OF POWER 87
OF PONER B8 -
OF PONER 69
OF PONER S0
OF PONER 91
OF POWER 92
OF OR AVAILASLE CAPACITY 1989
UF CONTRACT 1950
OF CONTRACT 1991
CONSERVATION 28
CONSERVATION 89
CONSERVATION 90
CONSERVATION 91
CONSERVATION 92

1587
$o
$0
0
$0
$0
$0
$0
$0
$0
0
$0
30
30
$0
$0
$0
$0
$0
$0
$0
$0
$0

29-Sep-87

TASLE 18

INCRENENTAL CAPACITY COSTS

CENTRAL MAINE POWER CONPANY

1988 1989 1990
$0 $0 $0
$0 0 $0
$0 0 $0
$0 $0 $0
$0 $0 $0
$0 $0 0
$0 $0 $0
$0 0 $0
$0 $0 0
$0 $0 $0
$0 $0 30
$0 $0 $0
$0 80 30
$0 $0 $0
$0 50 $0
$0 $14,568,320 $0
$0 $0 $11,363,290
$0 $1,071,200 $1,114,048
$0 $0 $0
$0 $0 $0
$0 50 $0

- 80 $0 0
$0 0 $0
$0 $0 $0
$0 $0 30
$0 $0 $0
0 30 $0
$0 10 $0
$0 $0 $0
$0 $0 $0
$0 10 $0
$0 $0 $0
$0 10 10
$0 $0 $0
$0 0 10
$0 $0 $6
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0

vonn —— —————

$0 $15,839,520 $12,477,338

1991 1992
30 0
$0 $0
$0 $0
$0 0
$0 80
$0 $0
$0 $0
s - 30
$0 $0
$0 $12,528,007
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0

$1,169,750 $0
10 $0
$0 80
$0 $0
$0 $0
$0 0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 0
80 0
$0 $0
$0 $0
$0 $0
$0 $0
30 $0
$0 $0
$0 50
$0 $0

$1,169,750 $12,528,027
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TABLE 1

PEAL JND ENERGY FORECAST

BANGOR BYDRO-BLRCTRIC CONPANY ANNUAL
COXPOUND
1987 1388 1984 134 1491 1852 GROYTH
BASE CASE: {CYE}
RESIDENTIAL 1111 L1 L1)] LiH 502 m 1.408
COMNBRCIL LY A2t 134 LI 1111 i61 1.0
THDUSTRIAL 509 1] 559 N S84 596 Lig
3ALBS FOR RESALE i i 15 i 1% b 1.95%
0TH8E i1 11 16 1§ 1§ 15 -1.4n
TOTAL BNERGY DERAMD 1,83% 1,035 1,52 L,581  1,5%0 1,611 1.4
L0SSES € B.9% 18 133 136 133 jIH 14 ’
TOTAL BHERGY 1367 1,628 1,662 1,69 1,131 1,766 140
REQUIEBYBRYS
VINTER PRAR (RE) 253 5 13} 161 e i 1.98Y
LOAT FACTOR e o N naaony

1987 & (980 FORBCASTS ARE BASED OF 2787 SHORT-TEEN FORBCAST UPDATE
PREPARED BY BEB. TER 199%-32 FORECAST PIGUE3S AES BASED ON THE
UKDBRLTING GROVTR BATR IN BBE LOMC-TEEN FORECAST VHICH WAS APPLIED 30 THE
FEORT TERE SALES FORECAST PIGURES.
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BSCALAY
B4TRS

o1

108

THPLATION

VARTASLE Ot

BIONASS UP
Bromass 2
Y OY3TRE

Ko. ¥ 0L

B0. 6 OIL 258

§0. & OIL 718

HONTNAL
PRICES:

)]
PEICES:

IHFLATION {1601}
VARTABLE 0 {1¥DBT}
Blowass Up {CBRTS /Hn)
BIOHASS & {CBRYS/EHE)
NE SYSTER [CRRYS/bUb]
¥0. 2 0IL {CRRTS/ENELy)
#0. & OIL 213 {CEKTS/MMBta}
¥C. § OIL ,TXS{CRYTS/MNBtul

VARIABLE ot {TuDBI}
BICKASS VP §CENTS/HMb
B10HASE ¢ fCERTS/ bR
¥G SYSTRR {CENTE/LUL]
Ho. 2 0IL (CBHYS/N¥Bta}
K0. 6 OIL 215 [CRNTS/NEBLy)
0. § OIL .7YS{CERYS/HNELe}

jilh

1.00

1.00

1.3
.4
.4,
148.31
J16.00
e

1.00

1.3
B.4.
B4
143,31
318.00
3e.00

TABLE 2
FUBL PRICE PoBBCASY
BARGOR HYDRO-ELECYRIC COMPANY

1588 1389 1490 198§ 1592

—— - - e -——

.01 1,0 L s s
3.0 1.0 () SR N
1.63 L0 LM L1 4n
.8 L .5 L 4u
.58 L LS SRR S R ¢
1.2 Lo 5.8 S LM
.68 (B} o
.61 L LR SR P8} S 8 4

1.0% 1.0 I.n L1 1.2}
1.0 1.0 1.1% L1 1.2}
1.1 8.0¢ 5.0 L &N
SYOIDBD COST PAYMENTS ARR PROJECT SPECIFIC
ERERGY COSTS ARE CONTRACY SPECIFIC
465,01 48111 516,06 545,89 51.88
N2 NEAL ML LG 2.8
LA NBAB NESE 2051 4.8

1.0 1.00 1.00 1.00 1.6
7.48 1.5 1.82 1.61 1,60
AYOTDED COST PAYNEKTS AE PROJECY SPECIFIC
BEERCY COSYS ARE COMTRACT SPECIFIC
55,35 35,05 4523 w516 4T3
ML b nLn nsst sy
MELTT N5 ML ML Ly

29-32p-81
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GEWERATING RESOURCES
RUE OF THE EIVER EYDBO
BEST BHPIELD 8YDRD
RILFORD HYDRO
BAI¥E TANEER
HEY BRUKSYICE POWER 1987
HEY BRUSSYICE POVER 1988-91

EY BRUNSYICE PO¥ER EITENSION $2 CONTIRGESCY SYSTEM

HE¥ BRUNSVICE CLASS III
BEY BRUKSYICE PURCHASE
UTEAE 4 1387-08
BIRAR § 19891
UTEAK {1391
RIDDLETON &

CRAEAN §

GRARAN 4

GBARAN 1

DIESELS

GAS TUBEINE 1987
GREAT WORTEIRYN PAPER
PUEPA ETDRO
ULTRAPORER §
ULYBAPOVER §

i

PEEC

GF OR AVAILASLE POVER
CORSERVATION 8
CONCER¥ATION 89
CONSERVATION 80 -
COXSERVAYION 93
CONSERVATION 82

$5-8ep-81
TABLE 3
REJOURCE PROFILE
BANGOR EYURO-ELECYRIC CONPARY
158¢

NOK-FUBL 198t 1!
FIRst LasY VARIABLY 1581 Y0TAL  MARGINAL

CONTINGERCY VINTER 1EAR 1BAR BEAY CAPACITY PACTOR ol FUEL  VARIABLE  FINRD

0B BASE UNIT  CAPACITY BESOURCE BESOURCE  RATR LI ] HAY BIPENSES  RIPRNSES o8N oSty

RESOURCE  1YPE {N¥]  AVAILABLE AVATLABLE (Btu/kWh) +1]

{1)  (CERYS/kWh} (CENTS/KVD)(CENTS/NWR] ($/k%)  BSCALATOR

-

BaSE 51080 LI 158 1982 §5.08  65.0% 0.69 L 0.69 0 VARIABLE OMM
BASE §1BR0 14 1988 1992 LI S L0 ) g .69 LA 0.6 $0 VARIABLE Oax
BASE EYDRO 1.1 1992 1952 1,01 47.0% 0.89 0.4 0.6% $0 VARIABLE Oux
BASE  XUCLEAR 5.0 1987 192 10470 .08 n& V.. 0.1 $0 BUCLESR
MSE  sISTRY 9.0 198 1581 LA 500 9001 L4 K.t .48 $0 B SYSTRH
BASE SISYEN .0 1988 1381 xi. LIPS S T [ BB K., .48 $0 N SISTEN
. 1892 1982 K.i. §5.05 30.0% N4 N4, .46 $68  ¥B SYSYEN
BASE STSTRN 10.0 1981 1391 LN R 90.01  $0.0% (N} KA. 166 $0 B 2YSTENM

COKTIKGENCY SYSTEN 1.0 1988 1950 10800 0.0 §5.0% .15 141 i €8 MO, § OIL 2x§
BasE 01151 1.6 150 1488 $610 .03 65.0% .1 .06 n $0 K0, § OIL 758
st 0IL-8% 4.6 1889 1391 1510 1008 #5.0 6.1l 1.06 unn 0 ¥o. € OIL .138
BASE 0I1-5T 51.8 1982 1892 9610 .01 850 61l 3.06 1.1t $0 %0, § 0IL . 738
BASE O1L-51 1.0 1987 1381 10911 1.0 §.01 0.1l 1.4 3.5 $0 %0, € OIL .15
BASE OIL-5Y e 1981 1982 13000 10,08 .01 0.15 L1 4.2 §0 %0, € OIL 235
BASE 01L-8Y 1.2 1481 1992 13500 10,05 85.0% 0.1% L2 .4 $0 ¥0. E OIL 218
BASE 01L-57 12.8 1981 1992 13800 10.01 6508 0.15 .30 .4 $0 ¥0. 6 OIL 215
BASE 01L-1C 0.t 1987 1952 10833 5.01 40,0 0.35 .91 .k 0 w. ToIL
BASF 01i-1C .0 1987 1581 14500 501 .0 0.53 6.51 1.04 0w, tolt

BasE cogex 1.0 198 1992 | AN 04 N4 i w4 8 $0 X0, 6 OIL 255
BASE BYDRO LR 1587 1592 Lt 0o 0 K.a. k4. 1.88 §0  BIOMASS 2
BASE BI0X2SS 16.0 1988 1942 b4, 8,08 8508 .4, i1, 1.8 10 BIomAsy UP
BASE E10MASS 16.9 1388 1952 | BN LI S [ KA. i L% 1) 10 EIowASS UP
BASE BI0PASS 11.0 1381 19t - WA LEN ) S L 1.4, L RN 6.85 $0  BIOWASS T
BASE BIO®ASS 16.0 “1388 1991 Ki. L1 S LA | ) .53 $0  BIOWASS €

CONTINGENCY  COGEM 18.0 1989 1992 i 10.08 10,08 K4, KA. 3.00 $0 pIoNAss T

CORTIRGERCY LR 1988 1992 XA 100,008 100.00% [N k.4 1.30 L1

COKTINGERCY LR 1988 1992 A 100003 100.00% ni. N.A. 1.3 0

COFTINCENCY 1.0 19950 1392 A 100,008 100.00% 0.i. N 1.20 190

CONTIRGRNCY 1.0 1391 139t E.A, 100008 100.00% I N8 ki, 1.2 1

CORTINCERCY 1.0 1932 1992 X4, 100.00% 100.00% Wi LA 1.3 1
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TABLE 4
BASE CASE VINTER STSTEN C&PA!ILYIBS ARD PROJECTRD PRAY LOADS

BARGOR BYORO-BLECYRIC CONPAKY

)

CRYEBATING RESOURCES 1 1508 1883 1590 1581 1882

BUw OF TBR BIVER BTORO .S s S s .S .S
EST REFIBLD HYDRO 0.0 1.4 1.4 1.4 1 1.4
BILFORD RYDED 0.0 0.0 0.0 0.0 0.0 1.1
BATHE TAREEE 8.0 9.0 5.0 §9.0 59.0 55.0
EEV BRUNSWICE PoWER 1987 8.0 0.0 0.0 0.0 0.0 0.0
HBY BRUNSYICE POWER 1980-9) 0.0 u.e e n.o .0 6.0
HEY BEVESVICE POVER BYTENSION §2 0.0 0.0 0.0 0.0 0.0 (R
HEY BRUESWICE CLASS {II 0.0 . 0.0 0.0 0t 0.0 0.0
HE¥ BRUKSWICE PURCRASE 0.0 0.0 0.0 0.0 6.0 0.0
uTHRN & 1901-88 e . 0.0 0.0 6.0 (R
UTHAR § 198881 0.0 [ R 1.8 1.6 1.6 0.0
VIBAR & 1982 0.0 0.0 0.0 0.0 0.0 51.6
HIDDLETON { 12.0 0.0 0.0 0.0 0.0 0.0
GRAEAR § 8.0 9.0 15.0 .0 5.0 8.0
GEARAN & 18.2 1.2 8.2 18.2 8.2 18.2
6BARAN 3 12.6 12.¢ 12.6 1.6 1.8 12.6
DIBSELS 1.2 1.1 n.2 .1 H N 0.1
GAS TUBBIHE 1987 HAY (R ¢.0 0.6 0.0 0.0
GEBAT WORTREEK PAPER 1.0 12.0 130 1.0 12.0 12.0
PURPA BYDRO 0.0 0.0 0.0 0.0 0.0 0.0
ULTEAPCYEE § 0.0 16.0 16.0 16.0 16.0 16.0
ULTRAPOVER § 0.0 15.0 16.0 1.0 16.0 16.0
48D 11,0 11.0 11.0 1.t 1.0 1.0
PERRC 0.0 16.0 16.0 16.0 16.0 16.0
QF OB AVAILABLE Po¥ER 0.0 0.0 0.0 0.0 0.0 0.0
CORSERVATION 88 0o 0.0 (R 6.0 0.0 (R
CONSERVATION 89 6.0 0.0 0.0 0.0 0.0 0.0
CONSERVATION §0 0.0 0.0 0.0 0.0 0. 0.0
CO¥SREVETION 11 L0 0.0 0.0 0.0 0.0 0.0
CO¥SERVATIOR 02 0. 0.0 0.0 6.0 0.0 0.9
BTDE0-QUEBRC PHASE ¢ 0.0 6.0 0.0 0.0 HNY u.L
e, BASE CASB CAPACIEY R mMS 0 Nes M s g

CAPACITY REQUIRBNENTS
b. PIAL Losp 43 11 161 161 imn i

¢. BESERVE REQUIRERENY {bz 103) L1 L} i1 1 1 50

¢. CAPABILITY ERSPONSIBILITE (b 4 ¢} i 06 108 n m 14

e. CAPACITY SUBPLUS (DBPICIT| {s - 8] -3.4 1.§ 1.5 11.5 5.9 !
f. PERCENT SURPLUS (DBFICIS) {e fa) -1.28 1.8 .15 .13 LB H 0.

ASSUNES & BESERYE RRQUINENERY OF:  18.0%
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TAELE 5
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TABLE 6

AVEBAGE XAOGINAL CO318
[CENTS/kvh)

BAKGOR H1DRO-BLECTRIC COXPANT

1987 1368 1984 1390 1941 1392 '
BASE CASE BESOURCES:
EUM OF THB RIVER HYDRO 6.6900  0.7107 0.738L  0.7687  0.0011 0.8475 ¢
VEST ZHFIBLD HYDEOQ 0.6300  0.7101  0.1381  0.V68T 00011 0.MTS
HILPOED BYDRO 0.6300  0.1107 0.1381  0.9680  0.0071  0.8475
HAINE YANIES 0.1M30  0.7130  0.6510 0.6670 0.1000 6.7350
9By BRURSYICE POVER 1987 L.A550  2.518%  2.6291 .01 %0502 %.2081

HBY BEUWSWICE POVER 1988-91 1850 .18 L.EIe LMl L0500 3.2081
ERY BRONSHICK POVER RETENSION 31 21.4550 2.5188 2.6297 2.m32) t.0502 1.2051

BEY BRUNSYICE CLASS [ff 1.E550 L7240 L.BASY  ).0629  1.2381 35811
HEY BRUNSYICE PURCEASE 15660 36585 30206 LIMT 44ME M2
WTEAN U 19071-88 LIEET 12085 L3909 L6471 1925 L.2240
PTRAE L 1989-91 JA657 L2485 3.3908  M.BMTY 1.8253 42240
UTRAR 4 1992 65T 32485 L0809 N.EATT 1.925) 41340
RIDBLETON 4 15518 L6500 L.B100 45001 L0125 LM
GRAEAR § L2620 LW 45650 L8106 S.2841  5.6RE)
GEANAH § L4200 L5355 49N 5,008 5.6 5,891
GRABAN 3 L0516 05680 47683 51204 5.5191  5.9399
DIBSELS S.IE13 S.BBZ 5011 6.0320  6.3TER  6.HSM
GAZ TURSINE 1987 LU0 MBS L6404 0.0103 A.536%  R.03c
GEEAT WCRTEERW PapiR GO L1018 50297 S0 6185
PUZFA BTDRO 1.6950  B.0e80  B.4353  M.MBT 81822 81371
ULIRZPOWER § T.3800  T.7IS5  R.0S00  Q.AMEU K902 9,335
ULTRAPOVER § IR0 115 8.0800  B.A860  B.902%  9.338%
41D 6.6500  §.9358 .m0 .70 s.0i11 01
PERC 8.5060  £.3830  S.4pN2 50755 10.35HE 10.8670
§F O AVAILABLE POvER 0.0000  8.3630  A.7687  S.18%4  9.6701 10.1230
CORSEEVATION 83 1.3000  1.3000  1.3000 1.3000 1.3000 9.3000
CONSBRVATIOR 89 7.3000 13000 7.3000  1.3060  1,3000 1.3000
CORSRBVATION §0 1.3000  1.3000 T.3000  1.3000  1.3000 1.3000
CORSBEVATION 81 1.3000  1.3000  7.3000 9.3000  1.3000 9.3000

CORSERYATIOR 92 1.3000  1.000 12000 1,3000  1.3000  1.3000



PAGE Ho. 1

GBFBRATING RBSOURCES

BUE 07 THE RIVER HYDRO
@EST BWFIRLD EYDEO
RILPORD BYDRO

HAINE YANEED

WY BRUNSVICE POVEE 1887

WEY RRUNSWICE POVER 1982-91

F2¥ BRUNSYICE POYER BETRHSION $2
KBY BRURSYICE cLAsS III

JB¥ BRUHSYICE PURCHASE
ViRAW 4 190788
VIEAN 4 1808-91
uTEAR 4 1992
BIPDLETON 4

GRARAR §

GRAESY 4

GRARAY 3

DIBSELS

GAS TURBINE 1981
GREAT NORTHEE® PaPRE
PURPR BYDRO
ULTR4POVER §
YLTRAPOYRE &

48D

FERC

QF 0B 4VAILASLE POWER
CORSEBYATION 88
CONSEEVATION 89
CORSEEVATION §0
CORSEBVATIOR 81
CONSEZVATION 82

BASE CASE SUPPLY FORECASY - oWl

BANGOR BYDEO-ELECTRIC COXPANY

TaBLE 1

1981 1388 1988 1990 1391 1992 BNRRGY
—nme w——— e e - ~~en KUST RUN
1354 136.4 1364 186.4 1564 1964
0.0 5.8 55.1 5.1 8.1 5.1
0.0 6.0 0.0 (R} 0.0 1.8
nu ma nu . m. Ll
118.5 0.0 0.0 0.0 0o 0.0
0.0 189.2 188.2 189.2 188.2 0.0
0o 0.0 6.0 6.0 0.0 0.0
8.8 18.8 s LA 1.8 0.0
0.0 0o 0.0 0.0 6.0 0.0
191.0 191.0 6.0 0.t 0.0 0.0
0.0 0.0 LN 5.y 068 0.0
0.0 0.0 0.0 0.0 0.0 118
8.3 0.9 0.0 0.0 0.0 0.0
165.1 a3 N LN 8.6 165.1
113.6 15.9 15.9 15.% 15.8 102.6
1.2 11.0 110 1.9 11.0 n.a
10.2 1.2 10,2 10.2 10.2 18.2
8.8 0.0 0.0 0.0 (X 0.0
1.0 12.0 n.e n.e n.e 1.0
11.4 1.8 1.9 1.9 1.9 11.4
0.0 1.1 1.1 118.1 1.1 18.1
0.0 LN 1191 1.1 1.1 1%.1
8.9 818 8.8 8.9 8. 8.8
0.0 1%.1 118.1 114.1 1.1 1.1
6.0 0.0 0.0 0.¢ 0.8 0.0
¢ 0.0 0.0 6.8 8.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 6.0 8.0
0.0 0.0 0.0 0.0 0.0 0.0
6.0 0.0 0.0 0.0 0.0 bt
ISET.1 16281 MGEL.E IEON.E ITALS 1966.¢
6L 16281 16618 16958 11664

1131.5

GENERATION RRQUIRRNENTS UNNRT PRIOR 10 UHITS DISPATCH

1381
1561.1
1594
801.8
LR
LR
801.¢
135.5
21
2.4
2.8
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e
1864
1286
8s.
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e
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CENEEATIHG BESOURCES

BUN OF TBE BIVER BYDRO
YRST DHPIRLD BYDRO
EILFORD BTORO

BAINE TAMERR

HEY BRUNSWICE POWER 1981

NBY BRUNSWICE POWER 1988-9)

KEV BRUNSWICE POWER BXTENSION 32
WEY BUORSYICE CLASS III

HEY BRUNSYICK PURCHASE
VIRAE 4 198788
YA 4 1999-51
A 182
FIDDLYTOR 4

TRARAR §

CEARSY 4

£RABAA )

DIRSELS

©AS TURBING 1981
GREAT NORTEEEW PAPER
PURPA BYDRO
ULYRAPOYEE §
ULTRAPOVER G

A2

PRRC

GF O AVAILAHLE POUER
COFSERVATION 68
CONSERVATION 9
COKSERVATION 90
CONSBRVATION 31
CONSERVATION 32

1987

1564

LRy

-
e~
D LD SR G O MDD L T O P DY e s D K CH D OB CD TR e O

PO SO DD D OO LN DO OO0 e S
e e e . e . v - R

-
-

1581.1

1561.1

CONTINGENCY CASE SUPPLY FORRCASY - G¥E

TABLE 8

BANGOR BTDRO-ELECTRIC COMPANY

1988
1364
1.1
0.0
185.1

- S —
- e —. o
— D O e A D D D D e G OB D W e

—
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w3
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=
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- € e e
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16201

1588

186.4
5.1

e — —
-t s _— o
B D B e 4Py T NGB D D B Tm ED A O D S
VTR I e Y
KD R TS D WO OB CH M O e OB S N O O S

b

11.4
11%.1
119.1
.y
1.1
1.2
6.3
6.3
0.0
0.0
0.0

1561.8

16€1.8

1990

1964
851

<
Iy
-

- —
- — o

— -
T e
D e BB CD D e G Y D R DR KD PR OB O LD O

—

1695.6

16%5.¢

1931

-k
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an
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-

«
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[ ra
— P
- D D T s A LD G OV D G OB O D O €
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e w e e A <
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w
—
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8.9
na.i
£
8.3
26.)
€.
.}
0.0

mLs

11318

1992

——

1964

GENBBATION BEQUIRSNENTS UNMET PRIOR 10 UFITS DISPATCH

ENERGY
KUST RUK
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1561.1
1584
B0t.6
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1.
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GBHBRATING RESOURCBS

BUR OF TEB RIVER BYDRO
VEST BNFIBLD BYDRO
NILFORD RYDRO

RAIBE VANERE

WEY BRUNSYICE POVER 1981

WEBY BRUNSYICE POYER 1988-81

HBY BRUNSVICE POWER BETENSION 92
HEY BRUNSVICE CLASS II1

WEY BRUNSYICE PURCAASE
UTHAN 4 1981-08
UTHAN 4 1989-9)
YTRAR § 1992
HIDDLETOR 4

GEARAR §

GRABAR 4

GRABAR 3

DIESELS

GAS TUBBINE 1987
GREAT HORTEERN PAPER
PUBPA BYDRO
ULTRAPOWER §
ULTRAPOVER §

ARD

PERC

GF OB AVAILABLE POWER
CONSEEVATIOR 88
CONSEBVATIOR 89
CONSEBYATION 99
COHSERVATION 91
CONSBRVATION 92

1981

TABLE 8

BASB CASE MARGINAL COSTS - INITIAL SOLUTION

BANGOR BYDRO-BLBCTRIC COMPAKY

1988 1989 1930 1991 1992

§1,365,457  $1,196,120 1,450,965 41,510,000 1,525,506  ¢1,664,023
0 $261,196 $101,262 $121,58) $144,11 4466, 961

0 1 40 L 14 1] $59,11
62,160,087  42,65,250 92,570,002 42,482,072 42,600,874 42,735,111
15,613,014 40 1 10 1 10
$0 44,766,029 44,975,735 45,358,866 45,111,499 10

0 1 10 10 1 0
92,000,200 92,147,625 42,202,121 42,414,764 $2,600,701 1
190 10 10 10 10 10
16,236,861 46,399,886 10 10 10 1]
" 0 47,607,508  42,640,3¢1 49,297,767 1]

10 10 10 10 10 412,410,626
2,131,026 10 10 L} 10 40
§1,001,610  $1,623,050 91,158,150 42,290,909 4,364,106 $9,384,30
§4,580,481 $7123,110 $154,825 111,91 1813,157 46,111,696
544,50 504,193 1526,301 $566,159 §609,242 84,261,511
$334,135 $551,688 519,995 1612,949 1648,180 41,221,328
1611,142 10 L1 10 10 10
1,916,389 41,514,775 91,501,626 41,700,195  41,834,04] $1,915,505
1916,152 $950,922 41,004,950 41,054,199  $1,105,848  ¢1,160,035
0 89,196,600 9,638,120 10,110,388 $10,605,197 11,125, ¢8]

0 89,196,680 49,638,120 #10,110,386 910,605,197 ¢11,125,481
85,446,149 95,697,299 45,910,770 46,263,338 46,570,241 16,892,183
$0 $10,702,040 911,215,192 10,765,914 412,341,814 $12,946,56)

1 10 10 10 10 L1

" 10 10 10 10 10

10 10 10 L1 L1 10

10 10 10 1 190 L1

10 10 10 L1 10 10

L1 10 10 10 190 1]
$41,648,898 458,300,551 461,326,300 466,118,408 $71,864,245 483,552,015

29-8ep-81
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TABLE 10
CONTINGEHCY CASE WARCINAL COST§ - INITIAL SOLUTION

BARGOR HYDRO-BLECTRIC COMPANY

GEHBRATING RRSOURCES 1981 1988 1509 1590 1991 1982
2U% OP THE B1VER ¥70RO $LI55,45T  $1,396,100 41,051,965 41,510,060 41,585,546 11,664,820
¥EST RHFLRLD HYDRO 10 $261,19¢ $101,282 $423,553 LLEE Rk $166, 987
BlLFoRD AYDRO 10 1] 0 1t 1 5
BATUE TANIER $2,160,081 41,326,625 L] §0 0 30
FEY BRUNSYICK POVER 1SN0 $5,513,01 i 0 1] 10 10
HRY BRUNSHICL POVRR 1998-91 $0 S0, 766,028 44,975,735 45,358,806 45,111,498 1
BEY BRUNSYICL POVER RITRWSION 42 10 1] 10 1] 146,215,904
¥BY EEUNSYICL CLASS ITI £2,003,200 42,107,825 41,242,121 42,000,764 $2,600,%01 0
HEV BRUNSWICE PURCHASK 10 $4,001,193 45,438,562 45,851,911 10 1}
YINAR 4 1961-00 $6,206,861 46,399,286 10 L] 10 Rl
UTHAR & 1969-91 10 $6 98,002,052 40,640,301 9,207,790 1}
WIRAR 4 1992 10 0 1 10 $0 $12,410,626
RIDDLBTON { 42,131,026 $0 1} 1) 10 1]
GRARAR § $T,000,670  $4,406,706 95,079,040 46,691,502  $8,125,473 49,189,303
GEABAR A §1,50C,481 125,110 4154,825 $E11,814 45,679,421 46,111,696
GRABAR 3 $544,5U 504,193 $526,101 $566,189 42,566,534 44,155,902
PIBSELY $534,135 $551,608 $519,895 $612,8¢9 1648,183 $605, 145
GAE TUZRINE 1§87 $611,102 10 1" 0 70 40
GREAT HORTHERN Parii $,408,308  $1,5106,105 41,001,026 $0,703,195 91,034,341 1,975,586
PUSPA BTDRO $916,152 §958,900 41,000,950 41,084,193  §1,105,848  $1,160,035
ULTBAPOURE § $0 49,156,680 49,838,120 410,110,308 410,605,197 §11,125,441
ULTRAPOVER § S0 95,196,600 49,838,120 410,110,288 410,805,197 $11,125,48)
ALB $5,00E,708 45,690,289 45,070,190 46,263,330 46,510,100 $£,892,183
PERC $0 010,702,040 $11, 205,740 $10,065,300 415, M41,850 12,946,563
QF O RYAILABLE pOVEE 40 10 45,370,558 45,641,098 45,811,470 46,201,458
CORSERVATION 88 10 $959,220 41,018,040 41,810,400 $1,916,440 41,908,040
CONIEBTATION B¢ - 0 $0 41,918,040 41,918,040 41,918,400 41,918,410
CONSERVATION 50 10 1 $041,08,080  $1,0,400  §1,918,040
CORSBRVATION 81 1 {14 1 10 $1,918,840 91,918,400

CONSERVATION §2 10 14 L 10 $0 1,908,040

$41,648,098 464,722,002 470,550,940 405,290,700 993,994,924 $102,184,942

29-3ep-01
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1AL
cosT (4]

I8 UHIT
COST {CRRTS/YWh)

PEECENTACE
IECREASE 1§
BESIDENTIAL BATES

PEECERTAGE
TECREASE [
CORMEECIAL BATES

PBECBKTACE
[HCERASE R
[HDUSTRIAL RATES

PERCRETAGE
[HCBEASE IR
SISTER COSTS

TABLE 11
EAINE YAWEEE SRUTDOWN COSTS - INITIAL SOLUTION
BANGOR BYDBO-S8LBCTEIC CONPANY

1981 1988 1988 1830 1831 1932

oom - ——— wama ——— -

§0 86,013,500 g19,228,581 il!.l1f,l&u 122,110,619 418,632,907

0.0000 2.42%0 1.1288 1.0 1.3806 1.1
§.0% 1.0 §.5x 10.4% 1151 5.8
0.08 t.a 10.8% Ly 12.5% 10,28
0.0% §.63 15.5% 16.6% 18.33 .9t
0.08 L} 11.8% 1.8 1.9 L

TOTAL
{1986 §)

........

73,588,428

121

29-Sep-01
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BASE CASE:
BRSIDBHTIAL
CORRRRCIAL
INDUSTRIAL
SLLES POR BESALE
OTHER

§0T4L ENERSY DERAND
Losses € 5.93

TOTAL BRERGY
REGUIREKENTS

VINTER PRAL ({h¥)

CONTIHGRECY CASE:
BESIPRRTIAL
COEXERCIAL
THDUSTRIAL
9aLES POR RESALE
07858

T0T4L BKBRGY DERAND
Losses @ .91

T0TAL BRERGY
BBQUIRREERTS

WINTER BBAE (V)

TABLE 12

PEAL ANP EWERGY PORBCAST

BANGOR BYDRO-BLRCTRIC CONPANY

1881 1988 1989 1950 18§81 1992
(Gv8)

111 imn 81 LHH 502 i
it 1 135 LLF 151 {61
508 111} 553 11| L 596
n " # 15 b Y]

1" 1 18 16 i§ 15
LA L4985 1,526 1,551 1,590 1,62
128 3 136 138 11 i
LS61 1,628 1,682 1,686 1,192 1,168
53 5 6] HI! n Hik

PEAE AND ENERGY PORECAST
REFLBCTING ELASTICITY RESPONSE

1981 1388 1989 1980 1931 1992
154 111 LEE w 1 501
LiM 12 i o 9 158
508 541 554 560 n 582
1 " 3 i 1 36

11 -1 1§ 18 1§ 15
L L5 L5 15 1568 1,508
12 11 115 131 140 142
1561 1,628 1,650 1,81 f108 1,10
HiH 159 60 58 166 s

ANNUAL
COXPOUND
GROYTH

.05
1.0
L
.95
-t

2.An

s

1.88%

ANKUAL
COXPOUND  PRICR
GROYTH BLASTICITY

................

1.1%% .50
1.87% 6.3
L. 0.6%
.66 0.50
AL H 0.50
.13

.1

29-Sep-27
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TABLE 13

CORTIHCENCY CASE EIKTRE SYSTEE CAPABILITIES AHD PROJECTED PBAR LOADS - WY

GENERATING RESOURCES
BUR OF YRE RIVER BYDRO
YEST BHPIELD ATDRO
BILFPORD BYDRO
FATHE TAWEER
HEY BRUNSYICE POVER }98¢
BEY BRUNSYICE PoWER 1%88-91

HEY BEUNSVICE POVER RITENSION 32

EBY BBUNSUICE CLASS II1

HE¥ BRURSVICE PURCHASE

wian 4 19800

YIRAK © 1989-31

PTHAE 4 15

BIDDLETON 4

GEARMG §

GRAEAR A

GRARAR 3

BIBSELS

GAS YUBBINE 1381

GEERY HORTRERR PAPER

PUBPA BYDRO

VLYRAPOUER §

ULTRAPOFER §

4ED

FERC

QF OF AVAILAELE POVER

CORSERVATION B8

COKSER¥ATION 89

CORSERVATION §0

CONSREVATION §1

CORSER¥ATION 92

E1DE0-QUBBRC PEASE

TOTAL AVATLABLE

BASE CASB CAPACITY

CAPACITY REQUIRERENTS

PEAT LoaD
UESERVE RRQUIREMEST

CAPABILITY RUSPOMSIBILITY

CAPACITY SURPLUS (BEFICIZ)
PERCBHT SURPLUS {DEFICIT)

BAKCOR FYDEO-ELRCYEIC CONPANY

1981

Lol s
= -

P . - . w % N NN N
AT R TP K K O R R X O D S RS O D D S D D D O RN O CE R O O

s

. BB S et D s
D B R N D N e KD R CD AN D Gk PR OO Lm N D AT e D O AT K L S K

—

»

[
<

1851

15
15

158

-3
-1

[d

AT AT D D R TR TP e O ITE €D 8 €D Lh S OB U T D D e A D CD e L O

1988

s

-
-~

e

~ — — s - .

.

. ——

by

. s Py . e a e T e e e A e P e e A W
€ € D O D D N O D D NS TR D D DY ED O S O

.
' o
"o

[

LS

i
1"

306

4.8

11.13

1889

s

"~
-
-

o
€D D KD A A D O ek T D D S D L P OB UD€ T e D AM DD G e D D O
M AR R P I R AN

e — S
LD ED D D D DD D O DRI D S D D DD DD G S W e

.

L]
v
«

'
.
1
1

0.5

160
1

306

-3.8

-1.%

1350

.t

-
P
-

-

Lol

D s K AN D DY e PN T CD D TR LD D TR LD S C la O3 LM D D e CD ER ED
v . . v e e e v . "

”

»

— S —— e
-

»

.t s

by

v P . b . v . “« .
D A D D D D D S DI O CE DRSO O T E N G

hod
-

1085

158
{6

304

14
055

ASSUMES & RRSERVE REQUIRBNENT 0F:

~e

-

-
MR « e
o D O D R G G R O TS 6D T T P GO G O R A R P O O O

P — e
WD A A A R AT PP bt Y KPS CD PR €3 A D OB UG G S e SR O €D R e EF O G
. by . . « w e e o .

-

[

"~
-
-

s

166
1

.

|

-£.9
-1

18.0%

1982

s
-, -
.
-

by

-~

Rl Rl Rl A Kl KDY AP Sk KPY OB KB BB D LD D OB LD € e D ER G R e R R KN e
. e e v Iy

»

e

IR

P Y Y

-

Gt ;S
o e e w e e . -
N D R N R A OB D O S S D ED P DT FD G O B O G R R R P e e

-
-

]
€
*
¥

IR

s
13

-

u

.1
-0.18

18-8ep-87
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29-3ep-81
TABLE 14
CONTINGENCY CASE SUPPLY PORECAST - RINAL SOLUTION
GENERAYION REQUIRENENTS UNNET PRICR T0 UNITS DISPATCH
BAKGOR RYDRO-BLECTRIC CONPANY 19 1 1908 13%¢ 1951 1892
GENBRATING EESOUBCES 1987 1988 1909 1999 1991 1992 gWmEEY  1E6Y.1 1628.1 1652.9 15141 1708.5 1.1

v ---- NUST RUN 159.4 131 1307.1 e 12841 1266.1
BU¥ OF TRE RIVER RYDRO 6.4 1960 1966 H9E.0 1964 196.4 01,6 5.0 s 0.6 ma 1m.o

¥EST BUFIELD §YDRO 0.0 6.8 5.0 g0 55 5. 0016 4850 WS MO 4 aTe.
AILPOBD BYDEO 0.0 0.0 0.0 08 0.0 1.0 016 1850 BT MOE Al 4NN
BAISE VANEED MLLO1E 00 00 00 6.0 W6 A0 MST O MOE M g
HEY BEUSSHICE POVER 1881 e 0.0 6.0 0.0 0.0 6.0 SR LTI B TR B 11 S T BT T
¥EY BRUKSYICK POVER 1936-8) 0.0 189.1 1RSI 1891 10027 0.0 7LE Y HET O M6 M (LD
¥BY BRUNSEICE POVER BITEWSIONSZ 0.0 6.0 0.0 8.0 0.0 1887 2. WLt BRGS0 4003 4Te0
529 BAUHSUICT CLASS TXI 10 A MY WL WE 0.0 2 omed NS NLL WL 518
¥EY ERUSSHICE PURCEASE 0.0 1005 M4 ML4 00 0.0 e R T BT T O L I T X B 1K
UraE f 1OR1-m E OIS T K B W B SN B LEr 3 S ST T T S I T B T R B T
BEAE 1989 0.0 0.0 6.8 23S WEE 8D 06,4 WA BRSO BLL S S
TR 4 1982 0.0 00 00 p0 2.0 2908 1064 1.4 8.5 R LT B T X
RITDLETON 4 883 0.0 0.0 .0 0.0 8.0 w4 150 8.5 A N0 0.
CRAEAR 5 5.0 1008 HSS R4 1650 165.1 1.6 15.4 "s N I T ST
CRIEAN 4 L6 159 158 15 1035 1036 8.y 0.0 0.0 0.0 1062 120.4
CRABSY 3 I S | N T R YO T S T ) 1.1 0.0 0.0 0.0 18.5 K
DIESBL 0.2 102 1.2 102 102 102 0.0 0.0 0.0 0.0 0.0 0.0
GAS TURBINE 1987 A N X N X 0.0 0.0 0.0 8.0 9.0 0.0
CREAT HORTRERK PAPER 7O R VAR I R OO T 9.0 8.0 0.0 9.0 8.0 9.0
PURFA ATDEO (1 S P I (N R TI IR T T | 8.0 8.0 0.0 8.0 0.0 8.0
ULYBAPOYER § 0.0 180 NI LY 1 . 0.0 0.0 0.0 0.0 1.0 8.1
ULYRAROBER 6 0.0 nLT ML HLl s g 0.0 5.0 8.0 2.0 X 8.0
) LI B O R (I R T B TR R X 8.0 0.0 0.0 b0 0.5 Bt
BEAC R T I T O TR T R BT R 8.0 8.0 8. 8.0 0.0 0.0
OF OB AVAILABLE POVER 68 00 LY 61y BLY 61 8.0 8.0 8.0 8.0 8.0 0.6
CONSERYATION 83 8.0 g Y %63 .3 163 0.0 0.0 8.0 0.0 0.0 8.0
CONSERVATION 39 0.0 0.0 263 %53 263 263 0.0 8.0 0.9 0.0 0.0 0.0
CONSEEVATION 90 60 80 0.0 Y W 233 8.0 8.0 0.0 ¢.0 8.0 8.0
CORSEEYATION 9] 8.0 60 0.0 0 3.3 26 8.0 6.0 0.0 0.0 0.0 0.0
COMSERYATION 92 0.0 0.0 60 0.0 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0

1567.1 16281 155L.9 16741 11605 17401

15601 1828.1  IESELY 161 11005 TH0.1



PASE Bo. IS

GEMERATING RESOUBCES
RUW OF TAE BIVRR BYDEO
YEST BXPIELD BYDEO
#ILPORD BYDED
HATHE 7aNIBE
NBY BRUNSEICE POWRE 1887
HEY BRUNSHICE POWEE 1966-8)

HR¥ BRUNSWICE POWER RITEWSION §2

NBY BRUNSHICK CLAS® ITI

WEF BRUNSVICH PURCHASE

WTEAN & 1901-88

wymAR 4 1883-9)

ViaR 4 1882

HIDRLETOR 4

GRABAE §

GRABAR A

GRARAR 3

DIBSRLS

CAS TUBBIER 1887

GREAT HORTBERE PAPER

PURPA BYDRO

ULTRAPOYVER §

ULTBAPOWER §

AED

PERC

€F 02 AVATLABLE POVER

CORSEEVATION 28

COKSBR¥ATION 89

CONSBR¥ATIOR §0

CONSERVATIOR 91

CONSERYATION 92
TWCEEMENTAL CAPITAL COSY

198
1,355,457
$0

)
$2,164,081
$5,613,014
10

1]
12,083,202
1

$6, 136,861
1]

10
12,431,026
17,001,410
4,580,481
$544,5M
$534,135
$611, 142
$1,476,289
$416,752
1

10
45,445,148
L1

0

0

0

0

1

0

10

TIBLE 15

CORTIRGENCY CASB NARGINAL COSTS - RINAL SOLUTION

BANGOZ EYDRO-BLRCTRIC COMPANY

1988 1989

$1,388,120 41,451,968

{161,156 $4401,282
0 0
1,326,625 1)
1 10
$4,766,008 44,975,138
10 10
13,141,625 2,242,101
44,001,190 45,438,562
16,199,886 10
$0 48,012,152

10 tH

1] 1

$4,406, 766 §5,474,422
173,100 $754,828
504,193 $526,307
$557,688 514,995

10 0

$1,E1, 175 41,501,426
358,521 91,004,850

9,196,600  §9,638,120 ¢

1330
$1,510,044
$423,553

45,358,866
1
$2,41,164
15,857,00
10
48,640,301
10

10
5,638,918
#1191
4566, 159
512,948
1
$1,703,185
$1,054,19)
10,110,388

$9,196,680 49,620,120 $10,110,38

$5,691,205 45,970,110
$16,700,080 411,215,142 ¢

10 45,911,558

1955,200 91,918,442

10 41,818,440
10 14
10 0
1t 10

$1,151,000 41,821,000

16,263,338
11,785,314
15,841,058
$1,318,440

41,918,440

$1,918, 140
0
L1
§1,893,802

1991 1492

$1,585,546 31,664,002

$40,131 $466, 951
0 458,001
) 80
8 )
$5,111, 199 )
$0 16,215,900
12,600,101 )
80 0
0 . §
$9,101,161 §
$0 $12,410,626
8 $0

§8,725,453 49,389,303
§5,676,421 46,111,696
$1,298,492 42,596,611
$648,103 $645, 145

0 10
$1,834,341  $1,975 588
$1,105,848 31,160,005
$16,605,791 11,125,484
$10,608,197 411,125,481
$6,510,201 96,892,183
$ILML 81 $12,845, 562
$5,900,870 48,207,426
$1,918,440 41,918,040
$L8:8, 40 41,918,040
$1.518, 440 91,810,402
41,018,400 $1,808, 440
10 gL

10 $2,004,484

$41,608, 888

$66,472,072 479,967,884 ¢

86,131,938

152,106,882 4102,630,133

13-Sep-11
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F0T4L
cosT {4}

PER DNIT
COST (CEHTS/hUR)

PRACBNTAGS
THCRRASE T
RISIDERTIAL BATES

PERCENTACE
THCEEASE I¥
COMMERCIAL BATES

PRACENTAGE
EKCRBESE T8
I8pUSTRIAL RATES

PRECERTAGE
THCREASE TN
STSTER COSTS

TABLE 1§

BAIUE YAFEEE SHUTDOUN COSYS - FINAL SOLUTION

BAKGOR FYDRO-BLECTRIC COMPANY

1987 1988 1588

wo— ——— -

0 §8,064,521 18,601,504

2.0000 0.5461 1,222
0.0% 5.8 10.93%
0.0% §.6% in.n
0.0% L N H nn
0.08 §.3% 1.1

1890

128,013,528

1.301¢

1168

1.3

1.

1.9

19

1892

420,842,631 g1%,078,117

1.328%

11.61

12,33

3.

13.9

1100

10.58

I1.08

5.4

12.5%

TOTEL
(1986 ¢)

275,604,863

1.6888

19-3ep-11



PACE ¥o. 17

GENERATING BRSOURCES
8UN OF THE RIVER HYDRO
¥BST ZEFIRLD DTDRO
BILPORD BTDRO
BAINE YANEER
WEY DRUNSYICE POWRR 1907
HE¥ BRUKSVICE POVER 198B-9
BEY BRUMSYICE POYER RITENS
¥EV BRONSYICE CLASS IfY
FEY BRUNSYICE PURCHASE
¥IHAR § 198000
¥URAN & 198991
R 4 1902
RIDDLESON 4
COARAR §

GRAERN §

GRAHAR §

DIESELS

GAS TURBINE 1987
GREAT KORTEEEE PAPER
PURFA HT0RO
VLTRAPOWER §
ULTRAPOYER §

iB)

PRIC

Q% O AVAILAPLE PO¥EE
CONSERVATION BS
CORSEEVATION 89
CONSERYATION 80
COXSERVATION §1
COUSEBYATION 93

198¢

]
1]
I}
¥

P G KR D O S K U G CD D R A D ED D D A O S S ey o

TABLE 17

IWCBENENTAL CAPACITY BRQUIRENENTS

BANGOR NYDRO-BLRCTRIC COMPANY

1918

-~

NN CD D K O D S ED R D E O S O DD LN O O DS O e

Ll

1989

e

DA D G Kk KD AP D O O A D CI O D O O S

e

P ED G K At D B D O T OO D D O3 O D O D S O U O

—

1981

#
e
D D

-
A B N M D D O D AN DD DD D O OO S

e~

T B Rk Rl A S P D D O D CD D DD O SO SO aa

—

GERERATING RESOURCES
RUR OF THR RIVER HYDRO
¥EST ENFIBLD EYDRO
NILFORD EYORO
BAIRR TARERR
¥E¥ BRUKSVICK POVER 1387
NE¥ BRUNSVICE POWER 1988
NRY BRUNSWICE POWER BITR
WB¥ BRUNSYICE CLASS 111
NEV¥ BEURSWICE PURCHASE
VIEAR & 1907-8
VENAN 4 1989-91
VINAR 4 1882
RIDDLETON 4
CRARAE §

GRAEAN 4

GEAEAY 3

DIRSELS

GAS TURRINR 1881
GREAT NORTHERK PAPER
PURPA BYDRO
ULTRAPCHER §
ULTRAPOVER €

kB0

PERC

GF OR AVAILARLY Po¥ER
CONSERVATIOR 88
CCESRRVATION 83
COKSEEVATION 90
CONSERVATION 91
CONSERVATION 82

19-Sep-47

TABLE I8
INCREMENTAL CAPACITY COSTS

BANGOR HYDRO-BLECTEIC COMPANY

13 1388 1988 1990 1881
1 # 10 10 §0
10 1 10 10 10
L3 14 10 10 i
10 0 10 1" 0
10 10 10 1t 1]
10 14 10 0 10
10 1 1t 0 10
{0 10 10 10 10
$0 41,751,000 41,821,600 41,893,882 1]
10 0 190 1 10
10 10 10 10 0
1 L1 L1 1] H
L1 10 10 10 1)
10 "0 L1 10 10
10 10 1 1 10
10 o tH 10 1
10 10 1] 10 10
0 10 10 10 11
1 1 19 10 10
10 10 10 L L1
40 10 $0 10 10
10 10 0 10 1]
10 L 10 §¢ 10
10 1 10 0 10
10 10 10 10 3
1 1 1 10 10
it 10 10 { 14
L 10 10 1 1
1 1 10 it 10
L1 {1 1 10 10
10 41,751,000 43,821,040 91,093,882 10

1962
10
1t
10
1
0
L

12,008,484
10
10
1
10
10
1
L1
1
#?
190
10
10
f
10
1)
10
10
10
10
10
L1
10
10

2,004,484
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BASR Cas8:
REJICENTIEL
CORHERCIAL
TUDUSTRIAL
JALES FOR RESALE
oT8R8

TOTAL EWERGY DENAED
105525 ¢ 6%

TOTAL EVERGY
RBQUIRRKERTS

YIRTEE PEAL (V)

04D RACTOR

TABLE 1

PRAE AHD EWBRGY FORECAST

BAINE PUBLIC SEGVICE COMPANT

1981 1988 1988 1450 1981 1992
{ow)

M 11§ 115 118 181 182
126 11 1 128 131 12
13 180 185 12 m b1 5]
148 148 Hi 148 1L} e
[H [} H 2 H 1
644 653 658 667 6§18 686
b1 ] 19 b1 1] L} ]
683 692 891 1w 19 128
63

112

128 130 111 143 135 136
6043 £0.51  6C.63  6C.BZ 60.9%  61.0%

ARRUAL
COKPOUND
GROWTH

1an
0.851
148
0,008
6.008

1.2

23-3ep-87



PACY Bo, &

ESCALATION

BATES

THPLATION

VARIARLE ORH
BIOKASS
BIORAZS 2

BE¥ BRUMSWICL
50, 1 olL

#0. § OIL 219
o, § CIL 798

HORINAL
PRICES:
IRFLATION {1voen)
VARIARLE OB {IMDEN)
BIOKASS [CERTS kW)

1367
PRICES:

BIOKASS 2 {CERTS /b¥h}
WEY BRUNSWICE (CBNTS/R¥E)
3. 2 01L {CZHTS /kWb)
EO. 6 OIL 235 (CEWTZ/¥NBtu)
B3, § OIL .T3S{CENTS/MHELy}

VARTARLE 0% {1upER}
BIOBASS {CBRTS /k¥h)
BIOHASS ¢ (CBRIS/EWE)
FEY BRUKSWICE {CRNTS/E¥Y)
¥0. % 0IL {CENTS/kWL}
0. § OIL 238 (CEWIS/NWBty}
0. 6 OIL .TES(CENTS/MEBYy}

138

b.4.
f.4.
E.A.
| W
0.5,
H.A.
B4
.4,

1.60
1.00
.20
.00
3.50
$10.00
5.0
¢86.00

1.00
8.2
8.00
350
§10.00
5.0
266.00

FUBL PRICE PORRCAST

TARLE 2

HAINE PUBLIC SERVICE COMPANY

1368

Pl

- . T D Gl AR
. w -

A e dal G 3 €D D

R e R Wk M wE Wk e

1.03
1.03
8.20
6.0
ER [
13819
18300
185.00

1.00
1.6
.1
185
26.49
1554
1610

1988

¢ .

% Ay O s T3 o o> 3
BT W ek DR WK R YR WK

€FE RS P UV AF M e
“ e w

1.01
1.07
8.61
8.40
3.9%
163,95
.00
3100

1.00
8.0
1.8¢
1,68
4.1
158,58
180,98

1930

—

0.4
108
5.0
5.0%
1.3
1.8
1.3
1.61

1.08
1.11
.U
.82
L
5.1
1.0
LH R

1.04
£l
§.20
kR 1]
164.35
0615
301.28

1991

.0
5.0%
5.08
5.0%
.13
10.5%
5.1%
10.51

1.0
1.4
1.20
(.10
188,64
186.31
nn

1682

5.0
5.1
§.01
5.01
.3
.1y
L 3%}
10.13

1.0
LR
8.0
L1
si.n
238,55
m.n

18-3ep-81
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GEERRATING BESOURCRY
BASE RYDRO
IRTERHEDIATE HYDRO
PRAE EYDRO
MAINR YAREER
¥IEMY 4
NEW REUNSVICE RMERCY PURCRASES
HE¥ BEUNSVICE PURCRASE BE-90
KBY EEUNSYICE PURCHASE 1381
CARIBOY 2
CAEIBOV )
DIESELE
SICRAL/SHRERAM
LOBING AFD
QF 08 AVAILABLE POVER 198§
QF POYER 1891
COXSEEVATION 88
COESERVATION 89
CORSERVATION 90
COHSERVATIOR 31
CORSERVATION 92

CONTIRGENCY
OR BASE
BESOURCE

BASE
BASE
BASE
BASE
BASE
EASE
CONTIRGERCY
CORTIRGERCY
BASE
BASE
BASE
BASE
BASE
CONTINGERCY
CONTINGENCY
CONTIRGRECY
COETINGENCY
CONTINZERSY
CONTINGERTY
CORTIKGERTY

23-3ep-81
1A0L8 3
RESOUBCR PROFILE
BATHE PUBLIC SERVICE COMPANT
1981
ROK-FUEL LTt}
PIRST LSt VIRLABLE 198 T0TAL  WARSIRAL
VINTER YRR TEAR  CAPACITI RACTOE O & K PUSL  WARIABLE  FITED
UNIT  CAPACITY RESOVRCE BESOURCE  WIN  NAT  PIPENSES RIPENSES O R K  COSYS
TIPE (W¥)  AVATLABLE AVAILABLE  [X)  (X)  {CENTS/KVR} (CENTS/KWh](CENTS/ENL) [4/k¥]  8SCALATOR
81080 L0 19T 13 10B.0% 100.0% 0.69 NA 569 §0 VARIABLE OaX
BIDRO 10.6 1981 1991 g5 65N 868 'Th B.5Y 40 VARIADLE 04N
B0 2.0 198 199 . L 0.6 Lk B.68  §0 VARIABLE QX
RUCLER 5.6 1381 1a92 12.00 B N4 B $0 NUCLER
OIL-ST 1.1 1981 183 2005 85.08 0.1 1.51 168 40 wo. € OIL .08
SYSTER 2.0 1981 1981 3005 6508 915 .65 186 40 WO, € OIL 215
SYSTEM 250 13ER 1390 3001 6501 018 2.65 2.0 468 K. € OIL 238
SISTEN 150 1831 1881 5008 650X 0.15 2.65 280 $58 NO. € OIL %S
OIL-8T 1S ISEY 188 f0.0Y 6508 0.15 2.1 391 §0 w0, 6 OIL 218
01L-51 9.6 198 1892 2008 6508 B.15 R]] 309 $0 W0, 6 OIL 235
oIL-1C 130 1981 1382 500 2008 0.35 1.4 8 90 W zon
BIOMASS 1.6 1381 §880 8508 BL.0X 0 ‘AN 820 $8  BIOKASS
BIOMASS 5.0 1881 1982 40.08  40.0% AN KA $.00  §0  BIOMASS 2
BIOMWASS 150 1988 1882 8508  85.0% N Vi 120 §0 BIOMASS 2
BIOKASS 1.5 181 183 5% 8508 LA KA .20 §0  BEONASS 2
2.0 198 1832 100.008 100.008 rA. N 190 8
L6 1939 1992 100.09% 300.00% A Ty 190
0.0 130 1852 160.00% 100.00% KA. LA R N0
L0 1830 189 102.00% 100,908 (AN KA L g0
.0 188 1832 100.08% 166,008 i WL L %
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TABLE 4
BASE CASE WINTER STSTEN CAPABILTIES AND PROJRCTED PRAT L0ADS

BAINE PUBLIC SERVICE COBPANY

{w)

GENBEATING ERSOUBCES 1987 111 1319 1390 1381 1992

BASE EYDRO 1.0 3.0 1.0 10 3.8 ER |
THTEERROTATE HTDRO 10.8 10.0 10.0 10.0 10.¢ 10.0
PBAE BYDBO .0 .0 3.0 n.e 1.0 1.0
HATHE TANEER 15.6 5.6 5.6 5.6 5.6 5.6
LI R 0.2 0.2 0.2 {0 .2 .2
BY BRUNSYICE BNERCY PURCBASRS 0.0 0.0 0.8 0.0 0.0 0.0
HEY BRUKSVICE PURCHASE #3-30 6.0 0.0 0.0 6.0 0.0 0.0
HEY BRUNSVICE PURCBASE 1391 0.0 0. 0.0 0.0 0.0 (R
CARIBOV 2 1.0 1.0 "o e .0 JLR
CARTROD 1 1.0 5.0 5.0 .0 LR 5.0
DIBSELY 13.0 13.0 11.0 13.0 11.0 13.0
STCHAL/SEERFAN 1.8 11.6 11.5 11.6 11.6 11.6
LOBING AFE 8.0 0.0 0.0 0.0 0.¢ 0.0
QF OB AYAILABLE POYER 1989 0.0 0.0 0.0 0.0 6.0 e
¢F PO¥ER 199) 0.0 6.0 0.0 0.0 0.0 0.0
CONSEEVATION 83 0.0 0.0 0.0 0.0 0.0 0.0
CORSEEVATION 89 5.0 0.0 6.0 0.0 0.0 6.9
COMSEEVATION %0 0.9 0.0 0.0 0.0 c.0 6.0
CORSEBVATION 91 (R 0.0 0.0 0.9 0.0 0.0
COuZRRVATION 92 0.0 0.0 0.0 0.0 0.0 0.0
8. BASE CASE CAPRCITY 1854 1550 1554 1S5 155 185

CAPACITY BEQUIRBREWTS
b. PERE LOAD 1] 130 11 m 13§ [H

c. BESEEVE REQUIERMENT {br 18y 4] 1§ H U U i

anaw e ——— ——— -——— w—

4. CAPABILITI RESPORSIBILITY (b + ¢) 152 15 15§ 157 19 161

¢, CAPACITY SUBPLUS (DERICIT) (e - 4) .0

3 . -1d 3.1 -5.3
{. PRECENT SUBPLUS (DEFICIT) e / a) i

1.4 o4
0.9 e -0 2 an

ASSURES & RESRRVE REQUIRRMENT OF:  18.0%
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PAGE Wo. §

TABLR §

NUST RUN GBNBRATION - GV

NAINB PUBLIC SBRVICE COMPANY

CORTINGENCY CASB

BASB CASE

1992

1988 1989 1990 1991

1988 1989 1930 1991 1992 1981

1981

GEW3RATING BBSOURCRS

M C M WS W W e W e W WS

61005109‘.55‘11511110
=~ w - — e e R

DO OW WO W WWWeE — - —~— o,
"~ wn R -~ -~ - - —— —
-

MNP ® O WD WNeoo
O r- D MW e WO WL MW W T -~ oo
-~ - w o "~ e R - ——

— =

M OO P MO NEE TN O eWe O OO
I e S A L I S I ]
OO OWMENGS TN WEPEWO OO O
-~ -~ -~ o ~ —
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MNSSMEOoCUERE TN SSSSS e

61005100‘.55610000000
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Mmoo mMoocoBnEweEewnocs oSS S
e s & 4 e ® ¢ & + e & e & . s e+
61005000‘.55610000000
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=

MmN O NMEeOOn®ReE T Tne oSO S
61005100‘.55‘10000000

- w "~ e
=

\-500‘-'005‘1‘.50000000
57005100‘.55‘10000000
2 un - -

=

Moo mocoMEn TuwoooS oS

. s e s a4 s s s e e
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O e OO M OO WM W OO0 00O
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£
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oo oon o
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—
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@3 o
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= =y ] o o © — e
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a o) a w - 07 «t Do il ot wE T WG ==
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129.6

6.8 1169

116.9

{16.9

629.4

116.9
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TIBLE §

AYERAGE HARGINAL COSTS
{CENTS kWD)

BATNE PUBLIC SEEVICE COMPANY
1981 1588 1983 1388 199 1992

-—— — - —— - -

BASE CASB BESOURCRS:

BASE AYDRO 0.6500  0.7107 0.1391 0.9681 0.80T1  0.M15
THTERERDIAYE BYDRO D.8800 07107 0.138)  0.9687  0.%01)  0.MIS
PEAR ETDRO 0.6500  0.7107 0.7351 0.768 0.80T1 48415
RAINE TAWIER 0.7430  0.7130  0.6910 O.6570 0.1000 0.13%50
HTHAR A 15027 2.068) 202805 22556 N.5805  3.045)

BEV BRUNSWICE ENERGY PURCRASES 2.8000  2.9950  3.1566 3.3192  3.619) 4,043
ERY BEUNSVICE PURCEASE #8-30  2.8000  2.9990 31366 3.9192 0.7} L.013d
HEY BRUKSYICE PURCRASE 1391 1,8000  2.39%0 .56 3.7%7 .81 L

CARIBOV 2 9127 1200 22840 3515 82 41152
CARIBOV 1 1080 L3NG 34850 2.1358 0681 L3
DIRSELS LIS B632 ST 580 602y 1.08W
SICEAL/SEEREAR £.2000 8.3000 B.2000 2.2000 8.2000 B.2000
LORITHG AR 8.0000 8.0000 B.4p0C 8.8200 S.3510 §.143
QF OF AVAILABLE POVER 1989 B.2000 8.2000 8.6100 5.0400 $.4530  §.8670
GF POVER 1891 6.2000  2.2000 Q.6100 g.0400 9.4930 §.%670
CORSERVATION 08 T.3000 1.3000 T.3000 T,3000  T.3000  Y.3000
CONSEBYATION 09 T.3000  1.3000  Y.3000 7.3000 1.3000 1.3600
COUSERVATION 80 P00 T.3000  T.3000 93080 T.3000  1.3000
CORSERVATION 91 1.3000  1.3000  7.3000 1.3000 %3600 1.3500

CONSEBVATION 92 ¥.3000 T.3000  1.3000  .3000 1.3000 1.3000
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GBHERATING HESOURCES
BASE ETDRO
INTERREDIATE HYDRO
PEAE BTDRO
RAINE YANEER
BTEAE 4
WEY BEUNSEICE ERERGY PURCHASES
HE¥ BRUNSVWICR PURCHASE 88-30
REY DRUNSWICE PURCHASE 1351
CaRigov 2
CARIBOY 1
DIBSELS
SIGHAL/SHRRNAR
LORIKG APB
QF OB XVATLABLE POVER 1583
QF POURR 1391
CONSERVATION B8
CONSERVATION 89
CONSERVATION §D
CONSERVATION 91
CORTERYATION 82

TABLE 7
BASE CASE SUPPLY PORECASY - LWE

NAIKR PUBLIC SERYICR CONPANY

1387 1888 1988 1850 1831 1532 RMERGY
aune ———- m—-e ———- o ~--- KUST RUK
6.1 6.3 6.3 6.3 6.3 6.3
5.5 §1.5 5.8 §1.5 §1.8 LR
50.0 0.0 50.0 50.0 50.0 50.0
186.0 s 180.6 1.6 1118 e
153 15Ld 5.3 Ha 8.1 1.8
5.8 518 518 518 §1.8 0.0
0.0 6.0 0.0 0.0 0.0 0.0
0.0 0.0 0.9 0.0 0.0 0.0
.5 .5 .5 u.5 u.s 5.9
5.8 15.8 15.8 15.8 15.8 15.8
5.1 5.1 LY 5.1 5.1 5.1
HR 126.4 1264 N 1264 126.4
s 1.5 11.5- 1.5 1.5 1.5
0.0 6.0 0.0 0.0 0.0 6.0
0.0 0.0 0.0 0t 0.0 0.0
0.0 0.8 LR 0.0 0.0 0.0
6.0 0.0 0.0 0.0 6.0 c.0
0.0 0.0 0.0 LR b0 0.0
6.0 0.0 6.0 0.0 (R 6.0
2.0 0.0 0.0 8.0 (R 0.0
683.0 691.9 6515 1014 18,8 (1)
6831.0 691.% £81.5 1014 1.9 1.6

GEKERAYION REQUIREMENYS UNMEY PRIOR Y0 UNITS DISPATCE

1381
683.0
6.9
66,0
286.0
8.0

P
o
s
o

«

D D D D P O D D D D O D O G O
e w PR P e -
D D D D D D D D D DD DD D

1388
691.9
1.3
1R
s
1L
LR

» « . b o

by

D N O O D DOy
- .« -
DO DODE DO D DO DS Do

1388
§31.5
6.9
0.8
0.6

D ED P D D O O O
” by M

1380
1014
{168
3.5
190.5
180.5
0.5

O T O C D ED D G D S DO
MR R e e e
PO ODODD DD Doo oo oW

25-Bep-B1
134 1382
s 1t
116.8 351
H R ] 368,85
2.0 H1R
w0 LR
1.0 it
A 80.9
0.0 1N
0.0 14
0.0 14
0.0 IR
0.0 0.0
0.0 0.0
0.0 0.0
3.0 0.¢
0. 0.0
0.0 (]
0.0 6.t
.0 0.0
0.0 o.0
0.0 8.0
8.0 6.0
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GEWERATING BESOURCES
452 HYDRO
TWIBRHBDIATE HTDRO
PEAT HYDED
HALEE TANTER
HIEAN ¢
HEY BRONSWICE EWRBGY PURCHASES
K3V BRUNSYICE PURCRASE 85-90
HEY BRUNSYICE PURCRASE 13%1
CARIBOV 2
CaRIBOU 1
PIESELS
FICRAL/IBERNAY
LORIHG APR
@F OB AYAILABLE POVER 1989
QF POVER 1931
COBSERVATION £§
COESERVATION 18
CORSERVATION %0
COSSERVATION 41
COESRR¥ATION §2

TABLE 8

CONTIHGENCY CASE SUPPLY FORECAST - GVR

GEWEBRATION REQUIREKENTS UNKET PRIOE 70 UNTS DISPATCH
HAIKE PUBLIC SERVICE COMPANY 1341 1988 1983 1990 1981

1987 1988 1988 1850 1381 1992 ENERGY §03.0 681.9 69,5 LI R LR |
a- m—— —eae - ——— --=- KUST ROR 118.% 2.4 8241 646.9 694.0

1.3 %.3 %.} .3 .} %.3 66,0 162.2 L1 0.6 us
§1.5 §1.5 §1.5 §1.§ 518 §1.§ 186.0 2.2 18] 80.§ Uy
§0.0 50.0 §6.0 50.0 50.0 50.0 16,0 w2 8.1 60.6 HR
is.0 3.8 6.0 0.8 0.0 0.0 56.0 2.2 .1 §0.5 1.9
15D 114.8 103.5 8.3 §0.3 108 0.0 (1L R 1 B 0.6 B
51.4 1.4 51.4 §1.1 518 0.0 0.0 iy 0.0 0.0 0.0
0.¢ s 5.1 5.1 0.0 6.0 0.0 0.0 6.0 0.0 8.0
0.0 6.0 0.0 0.6 4 t.0 6.0 0.0 0.0 0.0 0.0
s us .S H R n.s LR 8.0 0.9 0.0 0.0 0.8
15.4 15 15.3 15.8 15.4 15.8 0.0 0.0 0.0 0.0 6.0
5.1 5.1 5.1 5.1 5.1 5.1 0.0 0.0 0.0 0.0 0.0
126.4 1s.d 1264 126.4 1264 1254 0.0 0.0 0.0 6.0 0.0
11.§ 1.5 11.5 11.5 1.5 1.5 6.0 0.0 6.0 0.0 6.0
LR 0.p 1.1 1.1 1.1 11 0.0 0.0 6.0 8.0 6.0
0.4 0.9 0.0 c.0 5.8 55.8 6.0 0.0 6.0 0.0 0.0
0.t LR} 1.5 11.5 1.5 11.5 0.0 0.0 0.0 0.0 6.0
0.0 0.0 1.5 11.5 1.5 11.5 0.0 0.0 0.0 0.0 0.0
0.9 0.0 0.0 1.8 11.5 11.5 0.0 6.0 0.0 0.0 0.0
0.r 0.0 0.0 0.0 11.§ 1.5 0.0 (R 0.t 0.0 6.0
.0 0.0 6.0 0.0 0.0 11.5 0.6 0.0 0.6 o0 0.0

s
H
’
4

- w—— ————

683.0 691.9 £81.5 101.4 RIER 1216

683.0 681.% 8915 107 8.9 17n.e

29-5ep-01

1992
11.%
§14.2
133
113.3
1133
1m.a
1.

kA |

e

ua

™3
e
o

e W W

TH G A D CD S s D N O D
P S I R SR SN
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TABLE §
BASE CASR EARGINAL COSTS - IKITIAL 30LUTION

HATNE PUBLIC SERVICE CORPANY

CEFEBATIRG RESOURCES 1981 1988 1583 1990 1991 1892
BASE 700 JISLAIT MINEITD 41, MY 205,013 f21L,113 s,
I¥TREMEDIATE 77020 395,938 o408, 340 $425,198  §M42,205  EL16 48T,5%
PEAE BYDBO $345,130 $355, 548 $169, 181 $384,558 $403,708 $423,9%8
EATHE VANERE $1,976,643  §1,950,918 41,838,652 41,910,071  $2,003,250  ¢2,113,921
YTAAE 4 947,89 41,013,931 §1,070,201 1,245,300  §1,7R,457 44,530,851
¥P¢ BRURSYICE BNEEGY PURCRASES 41,618,848  §1,733,813  #1,825,000 1,353,697  ¢2,121,248 10
HRY BEUNSYCE PURCHASR B8-30 10 10 §0 " 0 1"
VEY BRUNSVICE PURCRASE 1991 10 0 10 1 0 10
CARIBOV 2 STHA2T TS, sR05, 485 ¢62,351  §939,025 41,080,830
CARTEOV 1 BBT,BE2  #522,649 550,140 48%,0%4  $E41,465 3699650
DIESELY 1215, 164 $15),99) 1310181 $133,090 §66,82 $02,593
SIGRAL/SRERRAY 110,366,198 10,366,784 410,366,780 410,356,784 410,385,190 $10,368,10
LORING AFE $1,400,800 1,401,600 43,471,680 01,545,260  §1,612,520  ¢1,700,850 °
§F OF AVAILAELE POVER 1989 10 $0 10 10 10 10
97 POYER 193] 10 10 10 10 10 10
CONSRRYATION 88 10 $0 10 10 10 10
CONSERYATION §9 §0 10 1] 10 "0 1
CONSRRVATION 90 10 10 0 10 10 #0
COWIBBYATION 81 4] | 10 1 113 0
CONSBEVATION 82 g8 10 10 10 10 10

$18,712,635 $19,008,630 419,327,343 $19,802,851 420,841,004 $22,002, 458
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TiBLY 10
CONTIRGEECY CASE BARGINAL COSTS - INITIAL SCLUTION

BAINE PUBLIC SERVICE COMPARY

GEHERATING BBSQURCES L1 1988 1388 1830 1881 1832

BASE EYDRO $181,332 LI A H $194,24 $202,013 $212,113 1,1
THTEREEDIATR EYDRO $396,93¢6 108,844 $425,198 $442,208 $44,318 181,532
PEAE BIDEO $245,150 $355, 545 136,161 $384,558 $103,786 $423,915
HAINE TAREER §1,916,641  §1,025,3% 10 1 1] 1
HTR4N 4 19,00 4,205,098 4,130,008 03,100,047 42,164,006 44,530,852
HEY BRUKSYICE BNEBCY PURCEASES 41,618,048 42,034,269 41,825,000 41,853,680 43,121,048 10
HBY BBUNSYICE PURCHASE BE-90 0 $385,108 42,003,863 g2, 220,110 1] L1
FE¥ BRVNSYICE PUBCRASE 1391 1 1 {0 10 $1,450,39% 1]
CARIBOV 2 LR $165,2H $805,498 $362,351 $939,005 42,436,652
CARIBOV | et 862 522,648 $£50, 140 1589, 00 $641, 465 $£98,550
DIBSELY $215,16¢ $293,993 1:10,161 $333,080 $366,824 402,533
SICHAL/SHERYAN $10,366,79¢ §10,366,79¢ 10,368,794 $10,366,794 §10,366,79¢ ¢10,366,794
LOEING APB 81,401,800 41,401,600 41,470,680  §1,545,264 41,622,501 41,703,654
QF OR AVATLABLE POYER 1989 10 $0 49,616,509 610,096,716 $10,602,732 $11,132,142
QF POER [991 10 0 1 $0 45,301,366 ¢5,566,0M1
CONSEBYATION 88 0 $E39,400 41,270,960 91,218,960 41,218,960 41,278,960
CONSERVATION 89 0 $0 41,278,960 41,278,960 41,218,950  §1,275,960
CONSERVATION $0 0 0 $0 §1,218,560 41,210,960 41,218,960
CORSERYATION 91 " 0 40 $0 41,278,950 1,278,960
CONSEEVATION 82 1 0 $0 1 10 41,210,360
IHCEREEKTAL CAPACITY COSTS $0 41,751,000 s1,021,080 61,828,320 41,151,848 L1

......

$18, 012,635 424,001,996 435,520,260 437,783,531 441,030,392 44,367,118
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1018t
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PER Umit
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THCREASE IR
COHKBECIAL BATRS
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IBCEEASE 1¥
STSTEN AVE, RATES

T4BLE 11
HALEE VAMEEE SHUTDOWN COSTS - IWITIAL SOLUTION
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COUTIHGENCT CASE ¥IUTBE SYSTRH CAPABILITIRS AHD PROJECTED PEAR LOADS - ¥

GENERATIEG EESOURCRS
BASE EYRAO
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HAINR PUBLIC SBRVICE CORPANT
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GEWBEATING RBSOURCES
BASE BYDRO
THTEEBEDIATE BYDRO
PEAE BTDRO
BAIHE YAREEE
YTEAR §
W3¥ BRUKSWICE BERRGY PURCBASES
¥R BRUMSKICE PURCHEASE 88-90
WEY BRUNSVICT PURCHASE 1391
CARIBOU 2
CARIBOU §
DIBSELY
SIGHAL/SEEREAN
LORIEC APR
RF OF AVAILABLE POVEE 1988
QF POVER 1991
CORSERVATION 0%
CORSERVATION 89
CONSERVATION 30
COKSEEVATION §1
COKSERVATION 82

TABLE I

CORTIFGEBTY CASE SUPPLY POBECAST - FIRAL SOLUTTON
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CRUBRATION REQUIEEMEWTS UNNRT FRIOR YO UKITS DISPATCH
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---- -e-- S e ---~ HUST RUN 8.9 £29.6 §23.4 646.9 §34.0
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1.5 1.5 1.5 1.5 11.§ (R 0.¢ 0.9 0.0 0.0
6.0 Ny LY unr ma 0.0 0.0 0.0 0.0 0.0
8.0 6.9 28 I N A 1 K 0.0 6.0 c.0 0.0 0.0
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TABLE 1§
CONTINGENCY CASB MARGINAL COSYS - PINAL SoLUTION

FAINE PUBLIC SRRVICE CONPANY

GEWERATIEG RRSOVRCES 1y 1] LI} 1843 1991 1991

EASE 10RO FLI R R L 1% 4 S T TR T} Loy L anm
14TREREOIATE BYDRO $396,8%  dogpit 125,19 08 s s
PRAE E70R0 5,190 gISE.5MS  e36s,160 (IR TR 1,
BALED TiWERE 1,976,603 41,025,30 1 L] 1 1
LN 1HLRY 1,005,210 01,006,100 42,500,008 ¢1,000,81) 42,750,107
Bge BRUNSUICE BWERCT PURCRASES Q1,610,800 42,034,269  €1,825,000 41,953,691 42,120,248 10
HEY BRUMSYICE PURCEASE 88-90 10 95B5,1T0 42,013,861 42,200,118 1 1®
BBY BLUNSYICE PURCEASE 1981 [ 1] 10 0 g1,350,30 1]
cauigoy 2 14,42 $765,114 1005, 496 862,351 1929,005 41,028,000
Taaleoy i LLLIM 1 A 13 1) 150,40 gses,0n {641,465 598,450
biRseLS $e15, 164 129,99 010,187 103,09 968,00 102,50
SICKAL/SRERRAN 10,366,790 910,365,794 919,366,790 410,366,754 10,966,794 910,356,794
LORIVG AFB 11,401,600 41, 4C1,600  #1,470,600 41,505,260 91,622,521 41,700,65¢
F 0B AVAILABLE POWER 1988 0 10 49,616,509 410,006,776 910,602,732 413,102,182
F povER 1931 "0 1 " 10 45,300,368 25,586,001
CONSEQYATION BD 80 gEI8,400 Q1,270,360 41,27B,960 41,200,960 41,218,960
CORSERYATION 09 1 10 41,218,960 41,218,960 41,278,960 41,278,960
CONSERVATION §0 0 L 10 40,270,960 41,278,960 91,218,960
COXIERVATION 91 40 0 10 10 91,270,960 41,219,960
CORSERYATION 92 1 10 1 R L 10 91,278,960
THCEERENTAL CAPITAL COST 80 41,751,000 41,831,040 91,820,300 41,180,044 %0

............

BIO,VIL,B05 024,000,900 035,324,608 §37,160,995 402,197,150 440,181,206
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(1987 4}

10,006,208
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GEMERATIEG RE3OUECES
Ba3t ¥MON0
THTsENILIATE ATORD
PEAL ATDRC
RAINE T4MZND
LIEE I
UBH BRIWSVICE ENEEGY PURCHA
HEY BRUMSYICY PURCEASE B4-9
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CaRIBO0D 2
cagieoy 3
piEsms
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BRINR PUBLIC SERVICK COMPANY
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Qr PovER 1991
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CONSZRVATION §9
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TNCRENIFTAL CAPACITY Co8TS
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