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This paper identifies six key issues in utility integrated resource planning that are
expected to influence a plan's societal value and discusses the first fOUf, which are
related to the planningprocess. They are: (1) the relative emphasis placed on supply...
and demand-side resources throughout the planning process; (2) the breadth of

inputs considered during plan preparation from various in-house departments and
non-utility interests; (3) the criteria used to select options for resource plans; and
(4) the uncertainty analyses used and their application to the resource selection
process..

A number of opportunities exist for utilities and their regulators to improve the
planning process in order to increase the value of the resource plans that are
produced. Specifically, utilities and/or their state regulatory agencies can: (1) conduct
comprehensive assessments of demand-side management (DSM) resources, avoid
unduly restrictive screening methods, and expand data collection efforts concerning
current energywouse patterns and existing DSM program performance; (2) increase the
involvement of regulators and other interested non-utility parties in the resource
planning oress through mechanisms such as public meetings and the establishment
of technical advisory boards; (3) when evaluating the cost-effectiveness of potential
demand-side resources, use the Total Resource Cost Test or Societal Test instead. of
the more restrictive Ratepayer Impact Test, consider the environmental effects of the
resources considered, and examine the effects of the entire mix of resource selection
criteria used; and (4) focus uncertainty analysis on key uncertainties over the shortw

term time horizon and make sure that the results of this analysis are used in resource
selection41

INTRODUCTION

Resource of various has been
formed electric utilities for years9 Recently,
however, many utilities, often with the encourage­
ment of their state public utility commission, have
begun preparing least-cost plans$ These documents
differ from earlier resource plans in a number of
ways, but perhaps most notable is their increased
attention to demand-side (conservation and load
management) programs. This paper presents find­
in from a study performed by Oak Ridge National
Laboratory (OR ) in which the least-cost plans
and processes of 29 utilities and five

nOIlutl.lltv government agencies (four state and. one
federal) throughout the United States were
examined (Figure 1).

Key Issues

Through this study, ORNL researchers identified six
key issues that are expected to be important in
determining the societal value of a resource plan.
The value of a plan is defined as its ability to guide
utility actions so as to maximize benefits and mini­
mize burdens for users of electricity and all those
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Figure Ie Location of Utilities and Government Agencies Providing Resource Plans and Related Documents
for This Study

affected by its use.. A plan's benefits include its
ability to minimize total costs for present and future
ratepayers and assure long-term availability of
affordable electricity for all customers.. BurdeJ;!s to
be avoided include excessive dependence on
unstable resources and adverse effects on the
natural environment

The six key issues identified by ORNL researchers
as likely to influence a plan's value are: (1) the
relative emphasis placed on supply- and demand...
side (DSM) resources throughout the planning
process; (2) the breadth of inputs considered during
plan preparation from various inwhouse departments
as well as from outside interests; (3) the criteria
used to select resource options for the plan; (4) the
uncertainty analyses used to ensure that those
options chosen will be appropriate for alternative
futures; (5) the relationship between the long-term

and action plans, or other short-term docu­
ments, that specify utility acquisitions; and (6) the
balance between short... and longwterm interests
represented by the resource mix selected.. These six
issues are important determinants of a plan's value
because of the opportunities offered for the con­
sideration and balance of all major resource options
and societal interests~ The first four of these issues
are primarily concerned with the process by which

plans are prepared, which is the focus of this paper0
The last two issues are more closely tied to plan
contents.. All six issues, along with substantially
more detail on the plans reviewed and the methods
by which they were prepared, are discussed in
Schweitzer, Yourstone, and Hirst (1990)..

METHODOLOGY
The 34 utilities and government agencies examined
in this study were selected based on their reputation
for competent least-cost planning among other utili­
ties and researchers in this field" As shown in Figure
1, this process resulted in the selection of many
subjects along the east and west coasts, with most of
the remainder from the Great Lakes Region. This
distribution accurately represents the current state
of least...cost utility planning nationwide.. A recent
st:udy by Mitchell and Wellinghoff (1989) ranked all
50 states in terms of their least-cost planning and
found only 10 to have adopted and implemented "a
full featured LCUP regulatory framework." Nine of
these 10 states are represented in our sample. Our
sample also includes eight of the ten utilities
contained in another recent study (Donovan and
Germer 1989) of the "latest practical planning
methodologies."
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Nearly all of the utilities studied were privately
owned (26 of the 29), while four of the five govern­
ment agencies were states. For all 34 subjects, least­
cost plans and/or related documents were obtained
and reviewed in detail, In addition, on-site inter­
views with staff from planning departments were
conducted at six utilities. These utilities were
selected because of their reputation as exemplary
planners and because ORNL staff had previ~us

contacts with key utility personnel from an earlier
study. Finally, telephone interviews were conducted
with a key planning staff member at each of 11
additional utilities and one government agency.
These subjects were selected to achieve, in combi­
nation with the six case study sites, a balanced mix
representing the larger sample in terms of geogra­
phic region, ownership (public/private), and location
(urban/rural). Several utilities also were selected
because a prior review had shown them to have a
particularly interesting plan or planning process"

The review of plans and planning documents pro­
vided detailed information on the products gen­
erated by utilities and government agencies and
some description of the planning process. The site
visits and telephone interviews provided much
additional data on the process by which resource
plans are developed" the following sections,
information about a specific utility that is not
followed. by a citation indicates that the data come
from a personal or telephone interview..

THE PLANNING P OCESS

Unless otherwise specified., the processes described
in this section are those used to produce long-term
resource plans.. Long-term plans are emphasized for
!\Vo reasons.. First, action plans or other short-term
planning documents, like budgets, often follow from
long-term plans, meaning that much of the analysis
and interaction that go into a short-term plan are
actually performed during the long-term planning
process.. Second, much less descriptive information
is provided in resource plans and related documents
on the preparation of short-term plans than is
presented on the long-term planning process..

Plan Development Procedures

Key Steps in Plan. Developmente While most utilities
add their own unique touch to the plan develop­
ment process, there are a number of common steps
that are used by most of the utilities studied:
(1) development of a load forecast or forecasts;
(2) inventory ofexisting resources; (3) identification
of future electricity needs that will not be met by
existing resources; (4) identification of potential
resource options; (5) screening ofoptions to identify
those that are feasible and economic; (6) perform­
ance of uncertainty analysis; and (7) selection of a
preferred mix of resourcese These elements were not
used in all of the plans studied nor, where present,
were they always used in the order listed here"
Nevertheless, the majority of resource plans were
developed through some combination of the above
steps"

Uncertainty Analysis.. Past experience in the electric
utility industry has shown the future to be volatile
and difficult to predict Because of the potentially
devastating results of committing resources to meet
future conditions that do not materialize, the utility
industry now avoids plans that are based on single,
point predictions of future load growth or other ~ey
features of the electric system.. stead, alternatIve
futures are explored, and resource options are
selected that have the potential to meet a number of
possible futures or that can be readily adapted in
response to changing conditions$

Table 1 (Hirst and Schweitzer 1988) shows four
basic methods used to treat uncertainty, and the
frequency of their use by the utilities and govern...
ment agencies studiedo Sensitivity analysis is the
most favored method, being used nearly three times
as much as its closest competitors.. Those factors
most often considered in sensitivity analysis are load
growth, fuel prices, economic conditions, capital
costs of generating facilities, and customer response
to demand side programs" The lesser popularity of
the other three methods may be due to the greater
difficulty or complexity required to apply them.. In
several cases, more than one of the above
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Table I. Analytical Techniques Used to Treat Uncertainty(a)

Sensitivity analysis (17)

Scenario analysis (6)

Portfolio analysis (6)

Probabilistic analysis (5)

Preferred plan (combination of options) is first
identified" Keyfactors are thenvaried to seehow
the plan responds to these variations..

Alternative, internally consistent, futures are first
constructed and then resource options are
identified to meet each future. Best options can
then be combined into a unified plan..

Multiple plans are developed, each of which
meets different corporate goals4f Often, these
plans are then subjected to sensitivity analysis..

.Probabilities are assigned to different values of
key uncertain variables, and outcomes are
identified that are associated with the different
values ofthe key factors in combination. Results
include the expected outcome and cumulative
probability distribution for key factors, such as
electricity price and revenue requirements..

(a) Numbers in parentheses indicate the number ofutilities from this study that utilize that
techniquelP Information comes from 23 utilities and 2 state agencies; total exceeds 25
because plans were prepared using more than one uncertainty analysis technique.

Source: Hirst and Schweitzer 1988..

tec.b111au€~ were used together in the preparation of
a resource Potomac Electric Power (1987), for
instance, used portfolio and sensitivity analysis,
while New England Electric (1988) used both sensi-

and analysis techniques.

The utilities studied vary substantially in the
on the results of their

uncertainty analysis~ Some utilities select resources
for a with scant consideration of the
results of the uncertainty analysis that was
performed~ In contrast, other utilities attribute
substantial to the results of this analysis
when selecting resource options. carolina Power
and. (1988), for instance, developed a number
of candidate plans and then selected the best all­
around based on the results of its
vrC~i.)ai)ll1~;tlC analysis ..
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Key Parties Involved in Plan Preparation

Utility Staff" Resource planning generally involves
an interdepartmental effort, most frequently
involving staff from supply-side planning and
demand-side planning departments.. Some utilities
also use staff from load forecasting, financial
planning, and marketing departments, or from a
department specifically charged with resource
planning (often focusing on supply-side resources or
the integration of different resource options)..
Despite this multi-department involvement, and the
occasional involvement of outside consultants, most
utilities have a single department that is responsible
for organizing and coordinating the planning effort
However, this lead department varies considerably
among the utilities polled.. Many utilities, including
Sierra Pacific Power, Montana Power, and Idaho



Power, assign primary responsibility for long-term
planning to their resource planning department
Supply-side and demand-side planning departments
(among others) were also mentioned, but much less
frequently. In a few cases, oversight of the planning
process is provided not by a single department, but
rather by an individual or an ad hoc group. An
example of the latter situation is provided by Duke
Power (1989), where planning is performed by a
DSM team, a supply-side team, and an integration
team, with the integration team responsible for
coordinating the work of all participants.

Utility Ma.nagement. While top utility management
generally are not involved with day-to-day planning
operations, they frequently play a key role at
strategic points in the resource planning process$

Almost all the utilities interviewed mention that
senior management give final approval to the
resource plan, and often periodically review the plan
during its preparation.. More specifically, many
utilities describe a "senior management committee"
or "executive committee" that reviews key planning
assumptions (eog~, load growth rates, fuel prices),
examines controversial issues (like the development
of coal plants in the Northwest Power Planning
Council's service area) and, in general, provides
p direction!) These committees are typically
composed ofsenior vice presidents from key depart­
ments and the company president. For example,
Georgia Power Company's anagement Council is
composed of executive vice presidents from wer
GenerationandAdministrati rketing,External
Affairs, and Finance, plus the president$

NOD.mUtUity Interests 0 Nearly all of the utilities
intelViewed conducted some type of public involve...
ment Public commission (PUC)
staff are involved most followed state
energy office personnel. Residential and small
commercial customers, conservation groups and
other intervenors, large commercial and industrial
customers, and outside experts were also mentioned
as taking in the process, but less

Several different institutional arrangements have
been used to involve the public in resource
Pla,nrulnR;" For those utilities providing data on this

subject, by far the most widely used public involve...
ment mechanism is the advisory group or task force,
which was used by over half the utilities polled. An
example of such an arrangement is the Electric
Least-Cost Planning Working Group that was
formed to allow interested parties to provide input
into Potomac Electric Power's 1990 resource plan
during its development Other mechanisms for
gaining public involvement, each used by about one
third as many utilities as used an advisory group, are
surveys, focus groups, and workshops" Often, surveys
and focus groups are used to solicit input from
residential and small commercial customers on
specific demand-side programs rather than on the
entire resource plan"

Interactions Among Key Parties. The ultimate task
of the department or committee with primary
responsibility for plan preparation is to develop a
complete resource plan and get it officially approved
by top management.. To do this, information and
ideas must be solicited and integrated, often over a
period of many months, from those departments
charged with forecasting and planning, those depart...
ments involved in system operations, and those key
management officials with responsibility for setting
policy directions and approving major acquisitions"

In addition to interactions among key actors within
utilities, the manner in which utilities interact with
non-utility interests can be very important The
amount of interaction between utilities and other
interested parties varied widely among the organiza­
tions studied. On one end of the scale is the collab...
orative planning effort run by Northeast Utilities, in
which the utility worked closely with the Conserva­
tion Law Foundation of New England and other
potential intetvenors under binding agreements to
produce a mutually acceptable DSM plan that is
different from what the utility would have produced
if it had acted alone (Ellis 1989). Similar collab­
orative efforts are being undertaken by a number of
other New England utilities. On the other end of
the scale are utilities with little or no formal
mechanism for receiving public input prior to PUC
review of their plan~

The development of short-term plans, whereby spe­
cific steps are identified to allow implementation of
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preferred actions during the next two to five years,
often involves less interaction with non-utility
interests. This is particularly true where there is no
formal action plan and the short-term plan consists
of budgets or similar internal documents, and where
action-oriented- collaborative planning procedures
are not in place.. Within the utility, operating
departments assume a key role in identifying the
specific steps and associated costs necessary to build,
buy, or otherwise acquire resources.. These suggested
actions must then be reviewed, revised if necessary,
and approved by utility management.

Integration of Su.pply and DemandaSide Resources

The opportunity to effectively integrate supply- and
demand-side resources begins with data collection.
Ifone class of resources is more familiar to resource
planners than are other types of resource, the result­
ing plan is likely to be skewed in the direction of
the known, rather than the unfamiliar.. Achieving
equality among resources in the area of data collec­
tion can encourage a more balanced treatment in
subsequent stages of the planning process..

When screening resource options, most utilities
exclude certain options entirely, due to lack
familiarity or implicit judgments regarding cost or
feasibility.. Then, utilities rank the remaining optiOns
based on their costs and, in some cases, on other
characteristics as well, such as technical feasibility,
customer acceptance, environmental impact, and
effect on load factor41 Equal treatment ofsupply- and
demand-side options requires that a full range of
reasonable options of both types be considered41 If
one type of resource is disproportionately elimi­
nated before the comparison with other optiOns
takes place, a balanced integration of resources
cannot occur6 if the estimated costs attributed
to one set of resources are systematically high (or
low), an optimum mix of resources will not be
selected41 Once the initial elimination of options is
COInullete'(t most of the utilities interviewed seem
to use the same criteria to screen supply-side and
DSM optionse In several cases, however, demand­
side resources were subjected to different economic

such as the examination of their effect on non­
participants0 Such a test could not be applied to
supply-side options, since all customers are
considered participants in these programs.
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Those resource options that survive the screening
process are subjected to further analysis, culmi­
nating in the selection of options for the long-term
plan. The order in which different types of options
are analyzed fell into three distinct categories for
the utilities studied. Of the 27 organizations
providing data on this subject, 15 considered supply­
and demand-side resources at the same time.
central Maine Power, for example, developed an
optimal supply-and demand-side plan with a linear
programming model. Simultaneous consideration of
supply and DSM resources provides a direct
comparison of different types of options, and allows
all analyses, including examination of the effects of
altemative futures on resource effectiveness, to be
performed on all the options. In seven cases,
demand-side resources were selected first, and the
amount of electricity to be saved through these
options was subtracted from projected load. The
remaining need for power was then met with supply­
side resources; subsequent analyses did not consider
demand-side options.. Georgia Power (1988) and
Virginia Electric Power (1988) are two of the utili­
ties that operate in this fashion. In the remaining
(5) cases, a baseacase supply-side plan was devel­
oped initially, and then alternative plans containing
DSM options were considered as substitutions for
the base-case41 Northeast Utilities (1989) followed
this model, developing a supply-side "reference"
plan, followed by the creation of a number of alter­
native plans tailored to different "themes," such as
reducing oil dependence and capturing lost oppor­
tunities.. This study did not reveal any relationship
between the method of integration used and the
importance of DSM options to the overall resource
mix that was selectect

For a utility's planning process to be truly
integrated, equal treatment of supply- and demand­
side resources must apply not only to the selection
of options for the long~term plan, but also to the
design of the action plan or other short-term
document. If one type of resource is systematically
excluded or minimized in the short-term plan, the
final result of the planning process will be skewed$
Finally, an integrated planning process requires that,
once programs are adopted and implemented,
supply- and demand-side programs be evaluated
with equal rigor, so that sufficient data will be



available for selecting among all available options
when preparing the next resource plan.

Resource Selection Criteria

Most of the utilities and government agencies
studied use more than one criterion to select
options for their resource plans, reflecting the fact
that resource plans often are designed to meet
multiple organizational objectives. Despite the
variety of criteria used, however, there are some
marked areas of agreement. All the utilities and
practically all of the government agencies use cost
as a key factor in comparing the desirability of
potential resource options. A substantial number
also consider an option's environmental conse...
quences (Montana Power 1988, Pacific Power and
Utah Power 1989), flexibility (Southern California
Edison 1989, Union Electric 1988), reliability
(Nevada Power 1988, Southern Electric 1989), and
effects on electricity rates (Northeast Utilities 1989,
Wisconsin Electric Power 1989). It is likely that
many more utilities use these non-cost criteria,
particularly rates and flexibility, than indicated by
this study, because these considerations are often an
implicit part of the decision-making process. Also,
an increasing number of PUCS (e.g., New York)
require the consideration ofenvironme~taleffects in
resource planning. Many of the remaining factors
(e.g.,. diversity, financial health of utility) are closely
related to the more widely used criteria. An interest­
ing way of classifying the different selection criteria
is provided by Boston Edison, which distinguishes
between externalities, such as environmental con­
cerns, and internalities, which include factors such as
security, flexibility, and site availability.. The use of
multiple selection criteria allows the satisfaction of
different objectives and offers the opportunity to
serve a variety of societal interests..

The non-economic criteria listed above are generally
used to evaluate all types of resource optionse Costs,
however, are sometimes evaluated differently for
supply... and demand-side resources. More important
than the fact that different economic criteria may be
used for different types of resources is the fact that
different DSM tests can result in markedly different
conclusions concerning the desirability of any given
demand-side option~ The Participant Test, as the
name implies, looks at DSM options from the

perspective of those customers that participate in
these programs, comparing the direct costs and
value received by these customers. The Ratepayer
Impact Test (also known as the Nonparticipants or
No Losers Test) is relatively restrictive, finding DSM
programs to be cost-effective only if they do not
result in the need for increased electricity rates,
which would result in negative impacts for non­
participants. The Total Resource Cost Test (or All
Ratepayers Test) looks at total costs and benefits,
independent of their allocation to utilities,
participants, or nonparticipantso Accordingly, DSM
programs that would not be considered cost...
effective under the Ratepayer Impact Test might be
accepted using the Total Resource Cost Test The
Societal Test is very similar to the Total Resource
Cost Test, except that it considers externalities (e.g9'
acid rain). Finally, the Utility Cost Test (or Utility
RevenueRequirements Test) focuses on the difference
between utility avoided costs and the costs involved
in program implementation (California PUC and
Energy Commission 1987; NARUC 1988).

Among the utilities interviewed, the two most com...
manly used cost-effectiveness tests for demand side
options were the Total Resource Cost Test and the
Ratepayer Impact Test.. As described above, whether
or not a given demand-side option is found to be
cost-effective could depend on which of these tests
is used.. It is important for utilities and regulators to
understand the potential biases inherent in each of
the available cost-effectiveness tests, and to carefully
consider the effects of these tests on the resource
mix selected as well as on realizing the broader
goals and objectives of the appropriate utilities and
regulatory agencies.. A discussion of the policy impli-..
cations of using the various cost-effectiveness tests
is provided in the NARUC report referenced above
(1988)~

SUMMARYAND RECOMMENDATIONS

Utility resource planning has changed significantly
in recent years. The process has been expanded
considerably, with more emphasis placed on prepar­
ing for uncertain future conditions, considering
criteria other than utility costs when choosing
resources, bringing new participants into the
planning process, and adding demand-side programs

Integrated Resource Planning 5. 183



and alternative energy sources to the traditional mix
of supply-side options. Utilities and regulators alike
have played active roles in bringing about the sub­
stantial changes that have occurredo The findings of
this study suggest some ways in which the planning
process might .continue to be improved to increase
the value of the resource plans that are produced.
This section summarizes our findings in each of the
fOUf key issue areas related to the planning process
and recommends further improvements.

Relative Emphasis on Supply- and
Demand-Side Options

The relative emphasis placed on supply... and
demand-side optiOns during the planning process is
expected to have a significant impact on the mix of
resources selected for the resource plan. In tum,
this mix of resources can have a substantial effect on
present and future customers, the natural environ­
ment, and other important constituenciesI' A major­
ity of the utilities and government agencies studied
consider both types of options at the same time,
comparing one against the other, when selecting
resources for the long-term plan.. However, such
equality of treatment may not apply at other imPOf<»
tant stages of the planning process, like initial
screening of optiOns and evaluation of program
performance~ The contribution of demand-side pro­
grams has increased substantially over time,
accounting, on average, for proximately one-fifth
of new resources projected for the year 2000.. This
level of demand-side activity is not uniform across
the industry, however, with several utilities
showing a much smaller role for DSM in their
resource This may indicate that, for the
industry as a whole, fun integration of supply and.
DSM resources has not occurred0

We recommend that utilities COll<1Ulct (:;onl1pr'en~enSlve

assessments of the DSM resources in their service
area, to identify the full range of current and
emerging technologies and their costs (both to the

and to ado customers).. The screening
methods used utilities should allow some DSM
n1"r\n1"!:tTn~ and supply options to enter the integra­
tion even if they appear cost-ineffective at the
screening stage$ Subsequent uncertaintyanalysis may
render these options attractive. In addition, utilities
should expand their efforts to collect data on their

5.184 Schweitzer, Hirst, and Yourstone

customers and how they currently use electricity..
Combining this data with data from evaluations of
existing DSM programs and market research should
lead to designs of effective programs..

Breadth of Inputs Received During
Plan Preparation.

The broader the range of inputs received during
plan preparation from interested parties within and
outside the utility, the greater the opportunity for
consideration and possible adoption of resource
options that selVe a variety of interests.. Nearly all
the utilities studied involve staff from several
departments as well as key management personnel
in the plan development process.. The non-utility
interests most frequently represented during plan
preparation are PUC staff and state energy offices,
and the mechanism most frequently used to gain
public input is the advisory group or task force.

Utilities should actively seek the participation of
customers and nonutility energy experts during the
development of their plan, and inform regulatory
staff concerning their progress$ This public involve...
ment process could involve public meetings through­
out the utility service area, establishment of
customer panels, and creation of a technical
advisory board. Entry into the type of collaborative
process employed by Northeast Utilities and other
New England utilities also is worthy of considera­
tion.. It is not sufficient, in our view, to allow public
comment only after the plan is formally submitted
to the PUC~

Criteria Used. to Select Resource Options

The criteria used to evaluate available optiOns is
likely to influence the contents of the resource plano
Virtually all of the utilities and government agencies
in this study evaluated potential options based on
their costs to the utility, but most used additional
criteria as well.. Environmental concerns, flexibility,
reliability, and electricity rates were all used by a
number of utilities. Consideration of environmental
effects may be related to greater use of DSM
resources, and utilities employing the Total
Resource Cost Test may choose more DSM options
than those that evaluate demand-side resources with
the Ratepayer Impact (No Losers) Test



In light of the potential positive effect on the
selection of demand-side options, utilities are
encouraged to use the Total Resource Cost Test or
Societal Test instead of the more restrictive
Ratepayer Impact Test and to consider environ­
mental effects of the resources considered. However,
it is recognized that utilities, their regulators, and
their customers have valid objectives in addition (or
even in opposition) to the goal of increasing the use
ofDSM. All these objectives must be balanced when
choosing the entire mix ofresource selection criteria
to use. Resource plans should clearly show which
criteria are used, how they are weighted, and how
different resources are ranked according to different
criteria.

Use of Un.certainty Analysis

The type of uncertainty analysis technique used
during plan preparation, and the way in which the
results of this analysis are used, are expected to help
determine the nature of the plan that is developed.
Virtuany all utilities conducted some type of
uncertainty analysis. Sensitivity analysis was the
most widely used technique, with scenario analysis,
portfolio analysis, and probabilistic analysis all
having approximately the same number of adher­
ents" The utilities and government agencies studied
showed substantial variation in how they performed
these analyses and the extent to which the results
influ.enced resource selection decisions,.

We believe that uncertainty analysis should be
focused more sharply on the decisions that the
utility must make during the next two to three years
(the time horizon for the short-term plan), empha­
sizing those factors most likely to have substantial
impacts on costs, reliability, and ot important
criteria used to select the resource

A two-stage analysis of uncertainty might
be worthwhile, with the first stage examining many
factors in a search for those that are most
~1~_.Il'. ..._.a..l.Q,.1lI and the second stage focusing on how
these few tors affect resource decisionss
R rdless of the techniques used, uncertainty
an;;l1YSlS will have little value unless the results
influence resource selection decisions..

As shown above, the process by which a resource
is developed can have an important influence

on the value of the document that is produced. As
more attention is paid to this topic, old planning
methods will undoubtedly be· improved and new
ones will be developed. It is hoped that the recom­
mendations made here will stimulate further
improvement in utility resource planning and in the
actions that result from these endeavors..
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