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Dear Interested Party:

At the Northwest Power Planning Council January 7th neeting
in Aynpia, Washington, the Council began discussing a planning
nmet hodol ogy that could deal with the growi ng uncertainties associ -
ated with electrical demand forecasting and resource devel opnent.
The Council continued this discussion at its February 17th neeting
in Portland, Oregon, and March 4 neeting in M ssoul a, Mntana.

As a result of these Council discussions and working papers
prepared by the Washington State Energy (fice and the Council's
Central staff, a contractor to the Council has prepared a discus-
sion paper for circulation to the public.

The paper, prepared by Dr. Kai N Lee of the University of
Washi ngton, outlines a process for establishing a range of
el ectrical energy needs and a program of acquiring resources and
options to neet that range. The paper also identifies a nunber of
guestions raised by the planning concept.

The paper is intended to stinulate discussion on a planning
nmet hodol ogy prior to any formal Council action. The Council woul d
appreci ate your review and coments on this di scussion paper.

The Council is particularly interested in reactions to the
guestions raised on pages 22 and 23 and identification of other
guestions or problens raised by the discussion paper.

The Council woul d appreciate your conments by April 7th.
Wul d you pl ease address your comrents to nme at the address above.
If you have any questions, please don't hesitate to contact nme or
JimLitchfield.

Thank you for your assistance.

Sincerely,

>, /Ji%

Edward Sheets
Executive Director
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Discussion Paper™*

(March 1982)

Northwest Power Planning Council
700 S.W. Taylor Suite 200
Portland, Oregon 97205
(800)547-0134 or (503)222-5161

The Council wel comes comments on and criticisms of the
I deas presented in this paper. Please send responses
to Edward Sheets, executive director, at the Council's
Portl and office.

This paper was prepared by Kai N. Lee, associ ate
professor of political science and environmental studies
at the University of Washington, where he is a Kell ogg
Nati onal Fellow. Many of the concepts discussed here
were initially developed in Richard Watson, Steve Aos,
John Dougl ass, and Peter Downey, "Power Planning and
Uncertainty,"” an unpublished paper prepared at the

Washi ngton State Energy office.
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The Path Along the Ridge:

Regi onal Planning in the Face of Uncertainty

ABSTRACT

I n devel oping a plan for the regional power system
t he Northwest Power Pl anning Council faces critical
uncertainties, both in forecasting demand and i n planning
for conservation and new generating resources. The risks
arising fromthese uncertainties can be managed on a
reg- ional basis, by selecting a combination of
programs and resources that yields a risk-resistant
and cost-effective regional system

Such an approach is attractive in concept, but it
differs substantially fromestablished utility practice.
Di scussion and criticismare needed, accordingly, to

assess the workability of the planning phil osophy outlined
her e.

Publ i c Law 96-501, the Regi onal Power Act, responds to the
changi ng circunstances of electric power in the Pacific Northwest by
defining policy directions and creating new institutiona
arrangenents for regi onal power planning. The Northwest Power
Pl anning Council is the agent of the region in neeting the chall enges
of planning under the act. This paper discusses the conceptua
framewor k of power planning, a task that confronts a degree of

uncertainty and risk wi thout historical precedent.

For a quarter-century, electricity demand grew rapidly in the
Nor t hwest, roughly doubling every 10 years. This growth was readily
nmet by the | ow-cost, abundant supply of hydroel ectric energy
devel oped by the federal government and Northwest utilities
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in the Colunbia River and its tributaries. Steady growth nade
for sinple planning: build nore for a brighter tonorrow. And
when the potential of the region's rivers was fully harnessed,
It seened sensible to turn to nucl ear and coal, supplies that
promsed to facilitate further growh at higher -- but stil
reasonabl e -- cost. But even as the Regional Power Act was
emergi ng from Congress, the era of steady growth ended, a

victimof rising power costs and an unstabl e econony.

There are no facts about the future, but it is widely believ-
ed to be uncertain and risky. If the growh rate differs by only
0.3 per cent per year fromthe anticipated rate, the gap between
antici pated and actual |oad amobunts to the equival ent of a nucl ear
plant in | ess than 15 years. The ability to forecast denand falls
consi derably short of even this 0.3 per cent criterion. It now
takes nore than 10 years to plan and build a nuclear plant; such a
major facility costs several billion dollars. The costs to the

econony of not having enough power are simlarly huge.

The planning problemis thus a daunting one: the best one
can do with current nethods seens to entail major risks of either
buil ding too much or too little, with heavy penalties either way.
The Northwest is wal king along a narrow ridge, in the inmage of Dan
Evans, chairman of the Power Pl anning Council; we can ill afford
m sst eps, but we cannot see as far as we stride. Thus, the
qguestion of devel oping a regional plan goes beyond sel ecting
resources for acquisition by the Bonneville Power Adm nistration:

it must al so include thinking about how resources should be ac-
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quired, together with careful consideration of what kind of
resources are suitable for responsible planning in the face of un-
certainty. This paper is neant to stimnulate discussion of howto
do this better.

The Uncertain Environnent

Fromthe late '40s until approxinmately 1970, demand for
electricity in the United States grew in parallel with the gross
nati onal product. Gowh reflected the fact that el ectric power
was a good buy. Not only was electricity convenient, but the real
cost of supplying power steadily declined, as new technol ogy
captured econom es of scale. In the Northwest, the dom nant
resource was (and remai ns) hydropower, devel oped on a | arge scale
since the federal governnent |aunched G and Coul ee Dam during the

New Deal . Northwest hydro projects, built during an era of |ow
construction costs and low interest rates -- often backed by the
federal governnment -- produced the cheapest electricity in the

nation. As steady economic growth gave way in the '70s to
stagflation and energy crisis, the conditions underlying utility
pl anni ng changed. Pl anni ng shoul d have changed too, but it |agged,

Wi th serious consequences for utilities and their ratepayers.
Seven conditions shape the futures:

1. Federal sponsorship renains limted in reach. Despite
the region authority to acquire resources under the
act, the initiative still rests with utilities, |oca
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governments, and other project sponsors.

2. The marginal cost of power is rising, but its magni tude
for any given project remains uncertain. The troubl es
of the Washi ngton Public Power Supply System have ignited a
citizen revolt, drawing attention-to rising rates.

3. Conservation entails the stimulation and coordi nation
of activities undertaken by thousands of individuals
and firms. The utilities have had relatively little
experi ence with conservation or decentralized sources of
supply, and both planning and regul atory oversi ght have been
hesitant and often confused.

4. Al t hough the Northwest has a strong tradition of
public utility ownership, the open planning process
created in the Regional Power Act is unfamliar and
uncomfortable for the utilities, especially now.
Openness and a compl ex agenda make the planning
process difficult for the council to manage, as well

5. Forecasting demand has become extraordinarily
difficult. Were the smooth and rapid growmthof the ‘50s
and 60s allowed planners simply to extrapol ate
hi storical behavior, the period beyond the m d-'70s
continues to be elusive, despite ever nore sophisticated
met hods of anal yzi ng past demand patterns.

6. Large, capital-intensive resource projects now pose
sub-stantial risks. Costs anschedul es have been
difficult to control. Moreover, with the slowi ng of
| oad growth, arrangements for fully utilizing |arge
facilities have become unexpectedly i mportant.

7. A consequence of the last two points is that commtnents to
| arge resources a decade or more in advance -- standard
practice now -- are no | onger tenable w thout substanti al
change.

Despite the explosion of uncertainty -- indeed, because of it

-- it is nore urgent than ever to plan on a regional basis. A
central feature of the Regional Power Act is the ability to plan a
cost-effective mx of resources on a regional basis. The uncert-
ainties |listed above inply a need for regional risk managenent as

well -- a process for insuring long-termcost-effectiveness in the
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face of uncertainty.

Principles for managi ng ri sk

Regi onal pl anni ng can be organi zed around ei ght
principles, several drawn directly fromthe Regi onal Power Act.
These principles forma coherent framework for dealing with the
uncertainties facing the Pacific Northwest. To facilitate

exposition, they are first listed briefly:

1. In place of determ nistic planning, there should be a
regi onal risk-nanagenent process that stresses flex-
ibility.

2. In particular, the planning process should prepare the

region to neet a wide range of loads in all the years
enconpassed by the plan, instead of relying upon a nost -
l'i kel y demand forecast.

3. The regi onal plan should shift the burden of risk from
i ndi vi dual project proponents to the region as a whole, as
a formof regi onwi de insurance.

4. The act establishes a fundanental priority for resource
pl anning: to mnimze expected cost, giving first priority
to conservation; second, to renewabl e resources; third, to
resources utilizing waste heat or generating nethods of
hi gh fuel conversion efficiency; and fourth, to "all other
resources.”

5. The act also creates an institutional structure for de-
centralized inplenentation of a centrally witten pl an

6. In place of the conventional bias toward econom es of
scale in power generation, planners should search for
cost -effective conbi nati ons of conservati on and resources
that can provide planning flexibility. Wen conparing
projects that are equally costly to the region, those
avai |l abl e on short notice should be given priority over
those with long lead-tines; small projects should be
preferred to | arge ones; and prograns that can be sl owed,
hal ted, or reversed should be nore useful than those
entailing inflexible commtnents.
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7. The pl anni ng process shoul d manage the burdens of financ-
ing, licensing, and institutional change by making
regional commtnments on a schedule that reflects the
slower I oad growh that characterizes a period of rising
real rates.

8. The integrated hydro system has been augnented with
t hermal generation devel oped on a pi eceneal basis. The
Regi onal Power Act -- and the risk-mnagenent approach in
particular -- seens to lead to a substantially nore
conpl ex regi onal power system one enconpassing activities
and actors unfamliar to the utility community. The
chal l enge of this additional conplexity nust be taken
seriously in the planning process.

The paradox of regional planning and decentralized execution
can be resolved in tw somewhat different, but conplenentary,
ways. First, there should be |iberal use-of markets and narket- -
i ke incentives. Second, the plan and pl anning process shoul d be
instrunents of political |eadership, articulating purposes and
nmobi | i zing the energies of the diverse interests whose partly
i ndependent activities constitute the inplenentation of the plan.
Decentralized execution will not be easy to achieve, but there is
an inportant opportunity for council |eadership in the fact that
the economic interests of the region parallel the goals of the

act .

The shift fromdetermnistic planning to regional risk man-
agenment is fundanental. This paper focuses on planning, but a
fl exi bl e approach inplies significant changes in the way that
proj ects are devel oped and prograns managed. Regional risk man-
agenent al so requires coordination of operations with planning, in
order to permt adjustnent of both plans and operational policies

to respond to energing conditions. The broad ramfications of a
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ri sk- mnagenent phil osophy shoul d not obscure its essenti al
sinplicity, however: in an unpredictable world, the ability to
adapt is valuable. This is an accepted, even conventional notion
in finance, where the sharp econom c fluctuations of the past

decade have denonstrated the value of flexibility.

A planning concept that provides flexibility in the utility

context is the resource option. The Regi onal Power Act provides a

mechani sm for acquisition of conservation and generati ng
resources. A resource option is an acquisition contract that
explicitly provides for regional control of the timng and
magni tude of the project.

In order to be usable in planning an option can be no | ess

real than any other resource in the plan. The experience of the

| ast 15 years indicates that resource plans regarded by the
utilities as "real" cannot be counted on. If the regional planning

process cannot inprove upon this record, one of the main hopes in

t he Regi onal Power Act will have been dashed. Thus, if there are
unresol ved technical questions -- like the feasibility of stack-
gas scrubbers on coal plants -- a credible research and

devel opnent program shoul d be underway to settle them If there
are uncertainties in cost and schedul e, these nust be nmanaged on
the sane basis for an option as for an acquired resource. If there
are institutional hurdles -- such as approval of a site by a state
licensing authority -- these nust be addressed in a tinely fashion
whet her the project is an option or an acquired resource. In

short, a resource option should be no different froman ac-
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quired resource except in the way it is handled by the Bonneville

Power Admi nistration and the council.

An option is treated differently by the region in two
respects. First, the option agreenent authorizes the region to
deci de to accelerate, delay, or cancel the project, as part of a
cost -effective regional power program The early stages of
devel opi ng a conservation program or generating resource are
typically far less costly than the construction or inplenentation
phase. An option agreenment m ght therefore schedule a regi ona
deci sion on whether to proceed, and how rapidly to do so, before

construction begi ns.

A second way in which the region treats an option differently
froman acquired resource is that the project sponsor nmay be
conpensated for the risk that the project will be reschedul ed or
termnated. An option is a formof insurance to the region, since
it inmproves the ability of the regional planning process to neet a
range of | oads. The risk paynents to the sponsor are insurance

prem uns.

Regi onal resource options are an inportant nmeans of inproving
the flexibility of planning, but there are additional ways to do
so. Smaller projects and resources available on short |ead-tines
both nmake it easier to respond to changi ng circunstances. Cons-
ervation seens unusually flexible because the size of the resource
can be adjusted; if loads grow nore rapidly than anticipated, a
nore aggressive -- and expensive -- conservation effort can be

pursued with little lead-tinme, if this possibility has been



DI SCUSSI ON PAPER Pl anning in the Face of Uncertainty

pl anned for. Renewabl e resource projects pronote flexibility as
wel |, when they are smaller than thermal projects. Sone uncert-
ainty remains, however, on how nmuch conservation and renewabl e

resources can be devel oped at cost-effective |evels.

It is worth noting, noreover, that |large central-station
pl ants can be made nore flexible through institutional changes,
i ncluding option arrangenents. Obtaining approval for sites and
for engineering designs is a tine-consum ng part of a power plant
project. If sites and licenses can be approved and then "banked,"
to be used for full-scale devel opnent later, the |lead-tinme for
| arge projects can be substantially shortened. Simlarly,
marketing part or all the output of a power station to utilities
out side the Northwest decreases the effective size of the com
m tment shoul dered by the region. If these marketing arrangenents
i ncl ude contingency arrangenents, perhaps along the lines of the
call -back provisions in the Canadi an Storage Power Exchange,, both
size and timng can be made flexible. Regional control of banked
sites and cal | back opti ons enhances the ri sk- managenent

capability.

In addition, there are institutional arrangenents with
consuners that can inprove planning flexibility. For instance,
rate schedul es that are inplenmented only when a shortage | oons can
be used to hold down demand on short notice, if |oads surge
unexpectedly or supplies sag. Such contingent rates would require
advance approval by public utility comm ssions, however, to nake

them usabl e as regional options. The fact that secure power



DI SCUSSI ON PAPER Pl anning in the Face of Uncertainty 10

supply is nore valuable to sonme industrial custoners than others
can formthe basis for a futures market, in which costly resources
can be devel oped on behalf of those willing to bear the risk of
paying for themin order to assure supply. Conversely, there may be
consuners willing to purchase interruptible power, who have not had
access to lower-quality power in the past; their purchases can

provi de peakl oad reserves and flexibility in planning.

The flexible, risk-managing approach differs from determ
inistic planning in one inportant econom c respect: risk nmanage-
ment does not mnimze short-run costs. But if the future is
really uncertain, a flexible conbination of projects can lead to
much | ower costs than a | east-cost investnent that turns out to be
based upon m staken assunptions. The concept of portfolio
diversification -- not putting all one's eggs in the sanme basket -
- enbodi es the sane risk-managi ng phil osophy. A diversified
portfolio may not earn the maxi numreturn, but greatly decreases

the probability of substantial |osses.

O course, one can hedge one's bets foolishly as well as
wi sely. Regional risk managenent is not self-inplenenting. But the
determ nistic approach, in the face of the uncertainties that

confront the region, may guarantee failure.

Putting these principles into a workabl e planning process
will require technical, organizational, and governnental changes.
As a first step it may be sensible to consider a deliberately
oversinplified exanple of how a regional plan could be nore flex-
i bl e.
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An exanpl e of fl exible planning

In conventional utility forecasting the objective is to
estimate as accurately as possible the future demand for electric
power. A comon approach is to make high, low, and internediate
forecasts, using different denographic variables and assunptions
about consuner response to rate changes; typically, the interned-
late forecast is selected as the planning target. Wen uncertain-

ty is high, however, there may be insufficient information to

identify an appropriate internediate case. That is, the region

may have to neet a demand for power 10 or 20 years in the future
that can |ie anywhere within a broad range. It is reasonable to
t hink, however, that one can still identify a broad range within
whi ch demand is expected to lie; the question for planning is how

to use this information.

Figure 1 shows a pair of schematic demand forecasts. They
are limting cases, chosen on the basis of a consensus within the
forecasting community that actual demand will |ie between the
| ower and upper bound forecasts. Regional risk managenent proceeds

this way:

o The regional plan nust assure that resources are adequate in
each year of the planning period to neet the | ower bound
forecast denmand. This requires resource acquisitions.

o The regional plan must also assure that a conbi nation of
resources and options is available to neet the upper bound
forecast in each year of the planning period. This requires
devel opnent and acquisition of options, as well as resources.

o In order to be included in the plan, an option nust neet
st andards devel oped by the council. These standards shoul d
insure that the option can, in fact, be converted into a
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Figure 1. Upper and Lower Bound Forecasts.

resource by the year in which it is listed.

o A regional plan developed in this fashion nust be revi ewed
frequently -- perhaps annually -- so that the m x of options
and resources acquired can be adjusted in [ight of new
i nformati on. | nportant kinds of new information include
changes in the existing power system revised | ower and
upper bound forecasts; data on costs and schedul es of
resources acquired; data on the costs of options and their
availability for the year planned; and new resources and
opti ons devel oped since the |ast revi ew.
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How does one fill in the V-shaped space between the | ower and
upper bound forecasts? Figure 2 denonstrates an approach for a
single target year. Looking at the target year fromthe vantage of
the planning year in Fig. 2, the planner ranks resource possi-
bilities in order of increasing expected cost.<1> The resource
possibilities vary in size, but when assenbl ed they span the range
fromresources in being -- the regional systemprojected for the

target year -- up beyond the upper bound forecast.

Lead tines for these resources vary. Sone projects have
al ready been optioned or acquired in earlier planning years,
t hough nore are needed to reach the | ower bound forecast.. Sone
projects do not need to be started yet, such as project 1. In
three cases -- projects 2, 3, and 6 -- a decision nust be nade in
the current planning year. The process concentrates on these

deci si ons.

Thus, project 1 does not have to be exam ned in detail, even
t hough, anong resources available in the target year, it is
expected to be lowest in cost. An acquisition decision has to be
made on project 2, however. Situations like this illustrate the

tradeoff between cost-effectiveness and flexibility. If project 2

1. This expected cost should include neasures of the technical
environnental, and institutional differences anong resource
alternatives. Sonme of these factors cannot be neasured in
nonetary termnms, however, although they are clearly rel evant
to a decision. For exanple, where a given resource is |ocated
can affect its accessibility to the regional grid, its
financing, and the political acceptability to |ocal
popul ati ons of proceeding with the project. These factors are
put aside in this sinplified exanple.
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is acquired, an irreversible commtnent will have been nade,
before the region has purchased | ower-cost power from project 1.
The dilenma is that the planning process cannot wait for the
project 1 decision point, for project 2 would no | onger be

avai lable in this target year, and hi gher cost resources, such as
project 5 mght then have to be devel oped. How shoul d one val ue
project 2? There is, unfortunately, no sinple nmethod for gauging
the relative value of flexibility and cost. Wether to acquire
project 2 is, nonetheless, a judgnent that can be illum nated

t hrough anal ysis. For exanple, it is possible to conpare the

i nplications of acquisition and deferral of this project. Pulling
project '2 out of the resource stack -- the result if the project
is not acquired -- would necessitate the addition of nore
resource possibilities, higher in cost than project 6, so that

t he range between' |ower and upper bound forecasts is stil
covered. At the sane tine, deciding not to acquire project 2
could nmean that it renmains avail able for developnent in a |ater
target year, though probably at higher cost. O course, foregoing
acqui sition can lead to a | ower cost regional systemif | oad

growh falls in the | ow part of the range.

Note that Project 2 has a decision point for an option after
it is acquired. This indicates the possibility of a sales option
-- a contractual agreenent with a whol esal e power purchaser for
sales beginning in the target year. A sales option protects the
possibility of selling power at a given price. The sales-option

decision point is an opportunity to evaluate progress just before

15



DI SCUSSI ON PAPER Pl anning in the Face of uncertainty 16

the bul k of the noney is spent on construction; if a sales option
can be obtained by that tinme, the region can proceed, know ng that
there is an assured market for part of the project when it cones
on line in the target year. At the sane tine, an option to sel

al so decreases one's flexibility, since the optionis likely to

i ncl ude an assurance that the power will be available to sell in
the target year. Wthout such an assurance, the price of the
option woul d probably be so high that the Northwest would gain
little fromhaving it.

Project 3, like project 1, provides the possibility of a
purchase option: an agreement to initiate a project with regional
financing, subject to later review The point of no return,
econoni cal | y speaki ng, occurs soon after the acquisition decision
i ndi cated. Project 4 was optioned in an earlier planning year, and
the final acquisition decision is still some way off; no decisions
need to be nmade in the current planning year. Note, however, that
i nformati on obtai ned since the |ast planning year may have shifted
the costs and schedul e of project 4® its position in the stack may
thus be different froma year earlier. Project 5is also a
resource possibility for which no decision need be made. It is
hi gh enough in the cost stack, however, that -- on the basis of
current information -- a future sales option may not permt the
Nort hwest to recover the full cost of the project; this is clearly
information with a significant bearing on the acquisition
decision. Finally, project 6 requires an option decision in the

current planning year. As with project 2, paynent to keep project
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6 available will have to be made out of order in the cost-

ef fecti veness stacking. The questions that arose earlier in the
di scussion of project 2 are thus relevant. The answers to these
guestions may be different, however; both the high expected cost
of project 6 and the fact that no sales option may be avail abl e

for it decrease its desirability.

These resource possibilities have been discussed in the
abstract. Considerations such as the geographical |ocation of the
projects, howthey fit into the priority classes mandated by the
Regi onal Power Act, and the operational characteristics of the
overall resource mx if these projects should be acquired have al
been put aside in this schematic exanple. These conplications
matter, of course, and would need to be analyzed in detail, using
i nformati on devel oped by SPA, the council, the utilities, and

ot her project sponsors and anal ysts.

It is also inmportant to keep in nmind that the regional risk
managenent process is a dynamic one. As new information cones in
about resources and about the outl ook for demand, it should be

used to adjust plans and conm tnents.

Consider what is likely to happen in the next planning year.
There is now nore information about each target year, though it is
still inconplete. Upper and | ower bound forecasts have shifted;
usual ly, the distance between upper and | ower bounds w || have
narrowed, since each target year is now closer to the point of the
V. Second, the expected resources in being may have changed;

changes in one target year affect the resources in be'ng in later
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years. Third, the costs, sizes, and availability of resource
possibilities have changed; projects that have been del ayed are no
| onger available in the original target year. This plethora of

alterations illustrates the need for frequent review of the plan.

Regi onal risk managenent enphasi zes the devel opnent of
options. Resource possibilities whose costs remain in the cost-
ef fectiveness range spanned by the upper and | ower bound forecasts
are likely to be acquired at sone point, though sl ow demand growth
may delay themfor a tine. On the other hand, if the econom cs of
power supply change dramatically, an option may be priced out of
the evol ving market. For instance, federal hydro projects
i ntroduced an extrenely | ow cost resource to the Northwest,
| owering the cost of electricity substantially; the escal ating
cost of Projects 4 and 5 of the Washington Public Power Supply
System in contrast, undermned their viability in the regional

mar ket .

The ri sk managenent approach al so uses the information
produced by forecasting in a novel way. The stress now |ies on
usi ng the bounding estimates to define the range of resources and
options needed in each target year. The traditional reliance on
best -esti mate forecasts has neant that high and | ow cases were
sel ected casually. There is considerable roomfor inprovenent in
choosi ng defensi bl e upper and | ower bound forecasts. Asking
experienced forecasting nodel ers for consensus judgnents on input
data is a first step: what is the range within which the
popul ation trend is nearly certain to lie? how nuch and little
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can electric energy users respond to changes in rates? Additiona

i nformati on cones from anal yses of the relative costs of over- and
under - bui |l ding. A power shortfall of, say, 3000 negawatts does not
have the sane i npact as a 3000-negawatt surplus. One could choose
boundi ng forecasts so that the upper and | ower bounds refl ect

equi val ent costs to the regional econony. Using economnic

forecasting to set limts for planning is a nore nodest task than
identifying a precise target. There is reason to hope that
approaches such as those sketched here would | ead to estimates that
are nore scientifically sound and | ess burdened by political

i deol ogy.

In sum the schematic risk managenent approach illustrated
here repl aces the concept of a single best forecast with an

iterative three step process:

1. Use the best forecasting data and nethods avail able to
proj ect the highest and | owest plausible cases. These
upper and | ower bound forecasts should reflect a range of
demand broad enough that the actual demand can be confi d-
ently assuned to fall between the bounds.

2. Devel op a stack of resource possibilities to fill the
span between the | ower and upper bounds for each year in
the plan. The region should retain the right to del ay
acquisition in light of additional information about
expected costs and demand. Options to sell part of the
output of large facilities, together w th purchase
options -- regional financing of project initiation costs
-- can facilitate the devel opnent of resource possibilit-
ies while retaining flexibility.

3. Make deci sions as necessary on resource possibilities, so
that there will be resources acquired to neet the | ower
bound forecast, and so that there will be a conbination

of resources and options capabl e of covering denmand
rangi ng as high as the upper bound forecast in each
target year. Acquisitions should be trade follow ng the
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cost -effectiveness and resource priorities set forth in
t he Regi onal Power Act.

Regi onal risk managenent brings to the fore the question of
whether it is possible to put a great deal nore flexibility into
the acquisition process. Before discussing sone of the practica
i ssues raised by the idea of options, one should pause to observe

that flexibility may not be desirable in all cases, nor nmay it be

obt ai nabl e on favorable ternms. First, electric power planning does
not take place in a vacuum there are costs and benefits to

ot hers, and these costs and benefits depend upon how utility
resources are schedul ed. For exanple, Northwest el ectroprocess

i ndustries invest large suns in capital equi pnent on the
assunption that. power will be available to utilize it. The

Regi onal Power Act recogni zes the value of secure supply to the

di rect-service industrial custoners. Mirre generally, flexible,
risk-oriented planning benefits sone and i nposes risks and costs
on ot hers.

Second, a flexible, incremental approach encounters the
probl em of "second best": that is, increnental decisions, each of
which is rational, may lead to a suboptimal outcone. Second best
is the econom sts' version of the road paved with good intentions.
For instance, vigorous attenpts to inprove the accuracy of
forecasts -- a rational program-- may |ead planners to have an
i nappropriate confidence in their estimates of future demand,

t hus, increnmental inprovenents in the single best forecast do not
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| ead one to the rather different approach suggested here. On
account of both the external effects of planning and the problem
of second best, it is wse to be cautious about the value of flex-
ibility. But a flexible approach has obvious nerit in the

uncertain environnent faced by t he Northwest.

Practi cal questions

Regi onal risk managenent is clearer conceptually than
practically. The ideas discussed in this paper are famliar and
wel | -established in business, especially in finance and ot her
cyclical industries. Yet applying themto the conplex web of
technol ogi cal and institutional relationships that constitute
el ectric power in the Northwest will be challenging. The prom se
of the risk-mnagenent approach is large: it is the one conceptua
framework that offers significant, and achi evable, strengths in

facing uncertainty.

The council will be served best by a vigorous critique of
the regional risk managenent concept. What are the barriers that
stand in the way of using these ideas to structure the regional
pl an? What speci al advantages m ght accrue fromusing a risk-nman-

agenent approach, and what special disadvantages are attached to

using it? Who will benefit, and who will |ose, if a risk-manage-
ment phil osophy is adopted? Most of all, is flexible planning
practical given the regional power systemas it is, and will a

system shaped by regi onal risk managenent be a better one for the
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rat epayers of the Northwest?
The key questions are those that surround neasures to

increase planning flexibility, especially resource options:

o Wwo wll findit sensible to provide options, and under what
conditions? What are the |legal, economc, institutional, or
psychol ogi cal barriers that inhibit the devel opnent of
options?

0 Are options conpatible wth the Regi onal Power Act? Is the
| anguage of Sec. 6(f) , providing for reinbursenment of res-
ource devel opnent expenses, adequate as a |l egal framework for
usi ng options?

o0 Are options conpatible with regulatory rul es? Approval for
maj or generating facilities usually requires a determ nation
of the need for power -- a determnation that is eschewed in
flexi ble planning. State and federal regulations could thus
be a significant barrier to regional risk managenent.

o Presumably, the front-end costs of nbst power supply projects
are small near the time of initiation: design, siting, and
licensing are-all activities that require far | ess expend-
iture than construction. So an option could be purchased at
nodest cost. But are conservation prograns |ike this? What
about experinental resources that nay invol ve substanti al
research and devel opnent costs? Myre generally, what
determ nes the cost of an option in a technical sense?

o Wy would a project sponsor be willing to delay or halt a
project once it is begun, and do so on the basis of regional
criteria interpreted by the council or BPA? In part, this is
a matter of what the regionis willing to pay for the option
inthe first place. So, nore generally, what negotiating
factors influence the price of an option?

o0 Howreliable are the cost and schedul e esti mates of options?
Can they be made at |east as credible as those for projects
proposed for acquisition or billing credits under the act?

o Sone options involve few direct costs beyond those of negoti -
ation, such as contractual arrangenments for power sales or
pur chases. What options for the Northwest are to be found in
the plans of utilities in neighboring regions such as
California or western Canada? Note that this question is
simlar to that of |oad diversity, but the focus is on
pl anni ng rather than operations.
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o0 Are there institutional arrangenents other than contracts
that can facilitate options? Are there conditions in which
havi ng shared ownership i s advantageous? The al um num
I ndustry has played an inportant role in the Northwest
power system by providing a market for reserves that had no
alternative market; are there simlar industry-utility
conpatibilities with respect to resource options?

o |If options are obtainable, which characteristics are nost
val uabl e? What is the relative value, for instance, of cost
as conpared to lead-tinme? of size conpared to the
uncertainties of conpletion on tinme? Does putting a high
value on flexibility lead to unantici pated results?<2> This
essay has inplicitly assumed that cost and flexibility were
the only relevant variables, but clearly that is not so.
What woul d one want from an option? what makes an option a
val uable formof insurance to the regi on?<3>

o \Wat sort of options mght be hel pful if the | ower bound
forecast indicates declining demand in the region?

o This essay has inplicitly assunmed that central planning for
the whole region will prevail. But it is likely that |arge
utilities will continue to operate autononmously within the
Bonnevill e service area. How are they affected by a shift
to a flexible planning process? Neither their
technol ogical. or economc ability nor their willingness to
participate in a centrally directed ri sk managenent
strategy can be assuned.

o0 Can the fragile and conplicated regional utility industry
structure absorb the conplexities of flexible planning? If
the region's utilities were a single organization, this would
be a question of corporate strategy. Wthin the existing
fragnmented situation, there is a danger that this system
| evel institutional question will not be considered seriously

2. For instance, flexibility can be enhanced by choosing
t echnol ogi es that have | ow capital costs and hi gh running
costs. That way, a project that is little used does not
exact a high penalty. So- risk nmanagenent may be an
unrecogni zed argunent for burning oil in conbustion
turbines, a resource possibility that conflicts with the
national goal of limting dependence on inported petrol eum

3. The insurance value of an option should decrease with the
cost of power. A low-cost option is |like y to be devel oped,
and thus the ability to delay or termnate it is |less
val uabl e than for an option that produces power at higher
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enough.

The risks that face the Northwest are plainly visible.
Yet surprisingly, technical and institutional means of taking
account of these risks in regional planning have not been

clearly articulated. This essay attempts a begi nni ng.





