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Cneimn and Members of the Subcommittee:

We appreciate this opportunity to discusséthe Department of Energy's (nOE) Elec-
tricity Policy Project (Project). The Project report "The Future of Electric Power in
america: Econamic Supply for Econamic Growth” has received considerable attention most
notably because of its conclusion that the industry needs to build substantial amounts
of new large generating capacity at a time when existing reserve margins are high and
gr%wth in demand for electricity is relatively low.

Forecasting the need for new electricity resources, especially on a nationwide
basis over two decades, has beccme an increasingly uncertain process. DOE ran 25 cases
of| their model to project electric demand through 2000. The model's estimated most
ely electric demand growth rate was 2.49 percent per year. This result was about

y between DOE's 25 estimates which ranged from 1.10 percent to 3.82 percent
ually..-Based on revised electricity price estimates, which increased the 2.49 per-

mating needed new capacity resources, - Using this higher growth rate led to |DOE's fore-
t being over 80,000 megawatts higher than originally estimated by their model 8 most

DOE's estimate of available generating capacity by 2000 assumes utility supply

are limited to 1991 even though some plants are currently scheduled for commercial
ration after 1991. DOE considered but did not include nonconventional supply strate-
gies such as cogeneration and load management in their supply estimate. This has the
fect of further increasing their projection of needed new central-station: generating
ity.

National forecasts of electricity supply and demand have some severe limitations
ardless of the specific estimates. Significant regional variations exxst not only in
tl'k current level and composition of electric demand and supply, but also in factors
affecting future demand and specific supply alternatives available to reliably and econ-
ically meet that demand. By not accounting for such variations or by generalxzing
lusions based on limited regional applicability, DOE's forecast of needed new gener—
ating capacity cannot be readily applied to specific regions. :

DOE made extensive use of contractors during the Project to increase i?;s analytical
pability and obtain views of other groups while meeting their expected one year com-
pletion target. Almost $2.7 million of the $3 million spent on the Project by DOE was
to support 27 reports through 15 contracts and subcontracts. DOE used a variety of con-
acting arrangements and awarded 5 contracts on a sole source basis., DOE relied exten-
sjvely on a contracting procedure known as task order contracts, under which 20 reports
re produced. As we have previously reported, DOE'S use of sole source and task order
tracts limits competition and may not assure that quality products are optained at

least cost. DOE used these type of contracts because of the one year get date
for the study. According to DOE program officials, their experience in a ing con-
acts under the competitive process has take-\ about 12 to 18 months.  Required conflict
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d d not contain the data needed to detennme whether the assessment had been completed.
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'Mr. Chairman and Members of the Subcommittee:
} We appreciate this opportunity to discuss the Department of
tEnergy & (DOE) Electricity Policy Project (Project) and their re=-
fport. As you are aware, DOE issued their report "The Future:of

§Blectric Power in America: Economic Supply for Economic Groyth”

in June 1983, culminating an 18-month effort examining the p&ob—
lems surrounding the electric utility industry. This report%has
received considerable ettention most notably because of its Eon-
clusion that the electric utility industry needs to build suﬁstan-
tial amounts of new central-station generating capacity at aitime
when existing reserve margins are high and growth in demand Eor
electricity relatively low.

The original impetus for this Project was an October 8, 1981,
Presidential directive to study obstacles to nuclear energy.i How- »
ever, the Project subsegquently focused on the electric utiliﬁy in-
dustry's financial ability and willingness to invest in addi%ional
generating facilities regardless of the fuel source. As man& as
18 federal departments and agencies, the White House staff, gnd 15
electric utility industry leaders were associated with some ghase
of the Project. | |

The attachment to this testimony contains our answers tb

specific questions referenced in your October 20, 1983, lettﬁr.




Our testimony and answers to your questions are based on ou; re—
view of DOE's report and contractor studies, interviews wit& DOE
program and procurement officials, and an examination of co%—
tracting documents between DOE and their contractors. |
My statement today contains two basic parts which highﬁight
our responses to your questions.
--First, an analysis of DOE's electric demand and’supphy
projections,
--Second, comments on DOE's use of contractors to help com-
plete their responsibilities under the Project.

DOE'S FORECAST OF NEW ELECTRIC
GENERATING CAPACITY

Forecasting electricity demands has become an increasingly
complex and inexact process with results critically dependent on
study assumptions}and methodology. No clear consensus exists con-
cerning the most appropriate forecasting technique and, even more

importantly, specific values that should be assigned to varﬁables

affecting electric demand. It is not surprising, thereforeL that

there are many different electric demand forecasts. During}recent
years the most consistent result from forecasts has been th?t each
year's demand estimate is lower than the preceding year. Fbr ex~
ample, the North American Electric Reliability Council has revised
downward its ten-year demand forecast every year since 1974.
Differences in forecasts can also have profound implications
for planning new capacity resources. For example, if reali?ed
average annual electric demand differed from DOE model's moﬁt
likely projection by 0.1 percent, this small change by 2000 would
result in a 15,000 megawatt (MW) capacity shortage or surplus
which for an average size nuclear unit would be eqdivalent @o

about 15 units,




DOE'S demand modeling considered a range of values foé

several key variables considered critical to utility fcrocésting
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demand through 2000 using different economic assumptions, EThe
model's estimated most likely electric demand growth rate Qas 2.49
percent per year. This result was about mid-way between their 25
estimates which rangéd from 1.10 percent to 3.82 percent aﬁnually
or a difference by 2000 of 415,000 MW, However, DOE selected a 3
percent annual electricity demand growth rate as the basis for
estimating needed new capacity resources.

The 3 percent growth rate resulted from DOE revising its mid-
level demand estimate to reflect revised electricity price

estimates after the original modeling was completed., According to

-the DOE officials responsible for managing the Project, the

revised price estimates were believed to be more realistic, These
revised price projections decreased DQE's original average
electric price growth rate from 1.67 percent, already much lower
than other energy price growth rates, to 0.5 percent per yéar.
Although we did not review the contractor's model on which%these
revised prices were based, we did note that the revised
electricity price growth rates identified a set of 7 proje?tions
(ranging from 0.3 percent to 1.4 percent per year) of which DOE
selected an estimate that was lower than 5 of the 7 projecﬁions.
DOE reported that the lower prices had the effect of increasing
the annual electric demand growth rate from 2.49 percent to 3
percent,

Using the 3 percent electricity demand growth rate 1eé to
DOE's forecast being over 80,000 MW higher than originally%esti-

mated by their model's most likely case. The 3 percent fo#ecast
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was also higher than 21 out of 25 of the original modeling fe-
sults, including all 9 estimates which primarily used mid-1+v01
values for they key variables, DOE's forecast is also betwéen
17,000 MW and 209,000 MW higher than other national forecas%s con-
ducted by the North American Electric Reliability Council,1§Con-
gressional Research Service, Electrical World, and Data Res@urces,
Inc. ‘

Oon the supply side, DOE did not consider all currentlyf
planned generating capacity and did not quantify supply=-enhancing
options and alternative technologies. DOE used the North American
Electric Reliability Council's supply plans through 1991 to deter-
mine planned generating capacity through 2000. As a result, DOE's
estimate of available generation capacity by 2000 was based on
plants becoming operational by 1991. Ih fact, however, some
plant; are currently scheduled for commercial operation aftér 1991
and utilities usually plan capacity additions over a zb-yeaf
period. .

In addition to conventional supply options, utilities éan
pursue other supply strategies to reduce the need for generﬁting
capacity. These options include measures to increase the eifi-
cient use of existing resources (e.g., power pooling and wh;eling.
electricity imports, and plant productivity improvements) a%d to
promote non-traditional supply alternatives (e.g., conserva%ion,
load management, and cogeneration). While DOE qualitatively con-
sidered such measures, they were gquantitatively excluded fr%m
their supply forecast. The effect of excluding such supply}strat-
egies was to increase DOE's estimate of needed new central-%tation

generating capacity.

11992 forecast projected to 2000 by GAO.




I would also like to emphasize that because DOE's forecast of
needed new electric generating capacity is a national estimate
based on aggregated data, assumptions, and conclusions, its
usefulness to individual utilities making up the industry is
limited. As pointed out in a previous GAO report,2 national
forecasts are used to provide an indication of the Nation's over-
all supply/demand picture but are of little use in planning spe-
cific resources or in balancing supply and demand on a utility
operating system level. By not accounting for utility or regional
variations or by generalizing conclusions based'on limited re-
gional applicapility, DOE's national forecast obscures the geo-
graphic magnitude, severity, and/or timing of regional demand and
supply imbalances, While DOE did consider regional differences in
their analysis from a qualitative standéoint, their quantitétive
analysis arriving at the forecasted need for new generatingfcapac-
ity was on a national basis and cannot be readily applied t# spe-
cific regyions. For example, actual electricity sales from 1982 to
1983 increased by 3.6 percent nationwide. Further breakdowﬁ of
the growth, however, reflects some regions such as the Midwest in-
creased by 5.8 percent while the Pacific Northwest declinedioy 1.4
percent.

CONTRACTOR SERVICES USED EXTENSIVELY

DOE spent about $3 million in developing the Project and
final report. Almost $2.7 million of these funds were used to
support contractor reports in order to increase DOE's analytical

capability and obtain the views of other groups while meetibg the

2pnalysis of Electric Utility Load Forecasting, GAO/RCED—83}170,
June 22, 1983. ?
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expecﬁed Project completion target of one year. Thirty reﬁorts
were issued as part of the Project including 3 staff studi&s and
27 reports through 15 contracts and 7 subcontracts. We re@iewed
13 of the 15 contracts (documentation for 2 contracts was ﬁot
located at DOE headquarters) and found five contracts were awarded
on a sole source basis. These 13 contracts involved four ﬁypes of
contracting arrangments including 9 task order contracts which
provided funding for 20 contractor reports. Eight of the nine
task order contracts used for the Project were originally awarded
competitively and identified a broad scope of work in which DOE
could later, within certain time and dollar limits, delineate
specific tasks for the contractor to perform without further
competition,

DOE's use of sole source and task order contracts for the
Project raise the same concerns found in a past GAO report examin-
ing DOE contracting practices,3 Specifically, sole sourceiand
task order contracts avoid or limit competition and, in se#ecting
contractors for the Project, these practices may not have assured
that DOE was obtaining quality products at the lowest possﬂble
cost., We would emphasize that in the scope of this review%we did
not make an in-depth review to determine whether these proéedures
actually resulted in such adverse affects for the individugl con=-
tracts or reports. DOE used these type of contracts becauge of
their expected one year target date for the study. According to
DOE program officials, their previous contracting experience dem-
onstrated that it took 12 to 18 months to issue an award under the
competitive selection process while processing time using in

existing task order contract was about one week,

3The Department of Energy's Egactices for Awarding and Adm*nis-
tering Contracts Need to be Improved, EMD-80-2, Nov. 2 Ta79.




DOE's procurement rogﬁlations rcquire that conflict of
interest determinations be performed for all contracts. Although
DOE contract files indicated that DOE made such assessments in
most instances, the files did not contain the data needed to
determine whether assessments had been ¢0mpléted for 4 contracts
and 3 subcontracts.

In summary, Mr. Chairman, we found that by revising its mid-
level demand estimate to reflect lower electricity price esti-
mates after the original modeling was completed, resulted in DOE's
forecast being over 80,000 MW higher than originally estimated by
their model's most likely case. On the supply side, DOE con=-
sidered availaple capacity by 2000 to include only those plants
expected to be in operation by 1991. DOE also excluded supply-
enhancing and non-traditional supply alternatives from‘theif fore-
cast and thus further increased thejr estimate of the need for new
central-station generating capacity. Because DOE's forecasi of
needed new electric generating capacity is a national estimate, it
obscures the magnitude, severity, and/or timing of regionalfdemand
and supply imbalances.

This concludes my prepared statement. I will be pleaséd to

respond to any guestions you may have. ' .
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ATTACHMENT I - . ATTACHMENT I

UESTION 1:

Please describe the process which led to the development and
publication of the DOE Report, beginning with early meetings
in DOE and the White House and the formation of the Elec~
tricity Policy Project (Project) and ending in the publication
of the report. ‘

a. What was the origin of the Project and the Report?

entities in the conception of the Project, its worgload

|
: b. What were the respective roles of DOE officials an
Z and the Report?

C. With what objective did the Project commence its work?
Did this objective change over the course of the work

| undertaken by the Project? What office supervised the

3 Project, its workload and preparation of the Report?

g. Please describe the draft legislative initiatives
developed by the Project and describe their fate.

j. Does the Project continue to exist? 1If so, in what
form? What has the Project been doing since publication
of the Report? Does DOE continue to spend money op the
Project, including on additional contractor reportg
Please specify. What policy direction guides the Project
at present? \

ANSWER:

On October 8, 1981, the President announced a series ot
policy initiatives to promote a revitalization of the nuclebr
power industry. As part of these initiatives, the Presidenk dir-
ected the Secretary of Energy and the Director of the Office of
Science and Technology Policy (0STP)! to meet with represen?a-
tives from universities, private industry, and utilities anfi ex-
amine obstacles to the increased use of nuclear energy and ?teps
needed to overcome such barriers. The President further diiected
a report be submitted to him by September 30, 1982. :

In accordance with the President's directive, a meetiné of
electric utility industry leaders to discuss obstacles to n%clear
power was held on February 2, 1982, at the White House. The
meeting was chaired by the Vice President and included indu%try

10STP is organizationally located within the Executive Offlbe of
the President.
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representatives from: 8 electric utility companies; 3 nuclgar
equipment supply firms; 2 investment firms; and 2 public utility
commissions. Government officials attending the meeting inpluded
representatives from: DOE (5); OSTP (3); Commerce; Treasury;
Office of Management and Budget; Federal Energy Regulatory Fommis-
sion; Council of Economic Advisors; the Vice President's staff
(2); and White House staff from the Office of Policy Develobment
(2). This meeting resulted in refocusing the issue from ob%tacles
to increased use of nuclear energy to a broader range of elkctric
utility issues which transcends nuclear power. Specificall&, the
original objective was expanded to address the industry's finan-
cial ability and willingness to invest in additional generating
facilities regardless of fuel source.

Following the February meeting, a group led by White House
staff from the Office of Policy Development met to consider an
appropriate approach to followup on issues discussed at the meet-
ing. This group decided that the issues should be addresse@
through the Cabinet Council process which serves in effect as a
screening or review board for policy initiatives proposed.fbr sub-
mittal to the President. A working group was established tb pre-
pare a presentation to the Cabinet Council on Natural ReSou?ces
and Environment whose membership included the leaders of the
following Departments: Interior (Chairman pro tempore); Stbte;
Agriculture; Commerce; Justice; Transportation; Housing andéUrban
Development; and Energy along with the leaders of the Envirbn-
mental Protection Agency and the Councils of Environmental puality
and Economic Advisors. Ex Officio members included the Vice
President, Counsellor for the President, White House Chief bf
staff, and the Assistant to the President for Policy Development.

This presentation was intended to provide a detailed state-
ment of the problem and a strategy for how to proceed in adéres—
sing the issues raised at the February 2 meeting. The workﬁng
group was chaired by DOE's Director, Office of Policy, Planning,
and Analysis and consisted of 3 other DOE staff along with %epre-
sentatives from the Departments of: Agriculture; Commerce;:

Defense; Housing and Urban Development; Interior (2); Treasbry;
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and Justice. Other members included representatives from the:
Environmental Protection Agency; Federal Energy Regulatory Cqmmis-
sion; Nuclear Regulatory Commission; Council of Economic Advisors;
§National Security Council; Office of Management and Budget; 0STP;
Vice President's Office; and White House staff (2). According to
Etwo DOE officials who had responsibility for managing the efforts
iof this working group, at least four meetings of this group
{occurred in April and early May.

On May 13, 1982, the results of this working group were pre-
aented before the Cabinet Council on Natural Resources and Envi-
ronment. The Council agreed that issues involving whether the
electric utility industry can be expected to provide adeguate
;supplies of electricity at minimum cost over the foreseeable
future were sufficiently important to merit further federal atten-
ftion and study. The Council requested that the working group re-
%port within 6 months on a review of these issues and specific
Erecommendation for federal action needed to assure sufficien@ and
economical electric power supplies. DOE continued as the lead

jagency with the responsibility to perform needed,work, prepaﬁe a

draft summary paper, and regularly brief the working group. iThe
White House Office of Policy Development, in both its admini#tra-
tive role as secretary to the Cabinet Council and member of ﬁhe
working group, was closely involved with DOE in the Project'é
development. |

According to DOE officials reponsible for completing thé nec-
essary staff work, it was apparent well before the Cabinet Céun—
cil's May 13, 1982, decision that there was a growing intereit in
electric utility issues, As a result, DOE's Office of Polic§,
Planning, and Analysis already had a series of ongoing inter$a1
and contractor studies, beginning as early as May 1981, to réview
many issues the Council formally wanted addressed. These stﬁdies
were being conducted by an existing group within this Offlce
dedlcated to evaluating electric utility issues.

During the six months following the May 13 Council meet#ng,
DOE prepared 5 drafts of a summary paper for review and comm#nt by

3
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~ the working group. According to a letter to GAO from DOE's Acting
. Director for the Office of Policy, Planning, and Analysis, this

| summary paper was actually two distinct documents which inciuded
(1) a descriptive analysis of electric power markets and an’
 evaluation of the sufficiency and efficiency of future elec#ric

; supplies and (2) prescriptive recommendations for consideraéion by
| the Cabinet Council. The letter also stated that the latter

| document included the following options for possible federai

i

. initiatives

--do nothing since the problem of sufficiency and efficiency
of future electric supplies is largely the responsibility
! of the states;

-=-cooperate with states to encourage but not force construc-
tive reforms of state regulation including the transfer of
federal electricity rate regulation to the states;

--egtablish federal rate making standards for state
consideration;

--enact federal ‘legislation to permit regional generating
companies thus creating competition in rate regulatién; and

--enact federal legislation transferring all electricity
regulation to the Federal Energy Regulatory Commission
allowing an opportunity to implement rate reforms
consistently across the country.

The letter further pointed out that these options never recéived
approval of the working group and were not submitted to the -
Cabinet Council.

DOE continued its efforts by focusing on a descriptive
analysis of the electric utility industry. When DOE ccmple%ed
its draft report in April 1983, it was submitted for review%to the
Office of Management and Budget and the White House Office ?f
Policy Development and was issued by DOE on June 8, 1983. ;
‘

4
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DOE Project efforts since the report was issued have gﬁn—

' erally been limited to analyzing public comments and occasiénally
fmaking public presentations of the report, While DOE continues to
§study electric utility issues (e.g., attrition of utility eirn-
%ings) through both staff work and contractor-sponsored effoﬁts,

t
V
'

[
i
'
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!

. these activities are being carried out as part of their normal
:responsibilities rather than as part of the Project.
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QUESTIONS 1d: How were the contractors relied upon by DOE
chosen? By competitive bidding? Sole source?

Je: Were contractors scrutinized fof conflict of in-
terest? Did contractors sign conflict of interest
forms?

1£f: How much money was spent by DOE in the develppment

Include in the answer to this question all staff
time and salaries as well as amounts spent on con-
tractor studies. ‘

of contractor reports and the DOE Report itsElf?

1h: Were the inputs of all contractors used in the
development of the DOE Report or were only selected
inputs used? 1If the latter, please explain the
manner of selection.

ANSWER:

DOE spent about $3 million in developing the Project and
final report. Most of these funds, $2.7 million, were used to
fund 27 reports through 15 contracts and 7 subcontracts. We re-
viewed 13 of the 15 contracts! and found five contracts were
awvarded on a sole.source basis accounting for over 20 perceﬁt of
the funds spent to obtain contractor services, DOE useg foﬁr
types of contracting arrangements including 9 task order coﬁtracts
which were used to fund 20 contractor reporte. DOE's use ot sole
source and task order contracts for the Project raised the #ame
concerns found in a past GAO report examining DOE contracti@g
practices.2 sSpecifically, sole source and task order contracts
avoid or limit competition and these practices do not assuré that
DOE obtains quality products at the lowest possible cost. $OE
contract files indicated that required conflict of interest%detere
minations were performed for all but four contracts and thr+e sub-
contracts. 1In these cases, the files did not contain the data
needed to determine whether the process had been completed.‘

TWe did not examine documentation for 2 reports because the
contract files were not located at DOE headquarters.

2The Department of Energx's Practices for Awardin% and Adminis-
tering Contracts Need to Be Improved, EMD-80-2, .

6
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Contractor services used extensively

To address the questions concerning the contractor stddies
DOE sponsored to support the Project, we reviewed contract kiles
located in the DOE headguarters office. From these contradt files
we obtained information concerning: the type of contractinb
arrangement used; the funds spent by DOE to support each cohttac-
tor; whether DOE performed the required conflict of interesm
determinations; and whether the work performed was consistept with
the contract work statement. In addition, we interviewed DOE pro-
curement officials to determine their procedures in awarding and
administering contracts, and officials in the DOE program office
to determine their role in the contracting process.

DOE spent about $3 million in support of the Project and re-
port. About $300,000 of this total was to support 17 DOE profes-
sional staff devoting from 5 to 75 percent of their time on this
Project. The remaining $2.7 million was used to fund 27 reports
through 15 contracts and 7 subcontracts. |

DOE used most of these contractor reports either directly or
as supporting material for subjects discussed in the report; of
the 27 contractor reports, 18 were explicitly referenced ingthe
DOE report. DOE program officials stated that many of the ﬁemain—
ing reports were used to provide support on topics discusse& in
the DOE report. However, DOE made only limited use of the %ix
contractor reports focusing primarily on alternative soluti#ns to
utility industry problems (e.g., the three reports which in&olved
the deregulation of electric power) because the DOE final rgport
did not include recommendations.

Because the Project was originally expected to be compieted
within one year, DOE used four different contracting arrangéments
to expedite funding for the 25 reports we reviewed. These ar-
rangements included purchase and cooperative agreements, existing
long~-term agreements with two of their national 1aboratorie§,3

'
|

3These agreements involve the management of government-owned
facilities conducting long-term programs. 3

-
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and task order contracts., Five of these contracts were awa?ded on
a sole source basis accounting for over §580,000 of the $2.7 mil-
lion used to support contracting efforts. ‘

DOE relied most extensively on task order contracts, u?ing 9
existing task order contracts to support 20 contractor repo?ts in-
cluding two contracts which accounted for a total of 11 repbrts.
These contracts were agreements between DOE and the contractor to
purchase up to a specified amount of a contractor's time atfa
specific rate. The initial or master agreement was awarded com-
petitively in 8 of the 9 contracts and identified a broad scope of
work in which DOE could later delineate specific task orders for
the contractor to perform without further competition. According
to DOE program officials, existing task order contracts were used
to aveoid the lengthy process involved in individually awarding
contracts competitively. Their previous contracting experience
demonstrated that it took 12 to 18 months to issue an award under
the competitive selection process while processing time using an
existing task order contract was about one week,

DOE's contractin rocedures raise
past GAO concerns about obtafnlng

quality products at lowest cost

DOE's use of sole source and task order contracts for the
Project raise the same concerns found in a past GAO report gxamin-
ing DOE contracting practices.4 sSpecifically, sole source and
task order contracts avoid or limit competition and these pkac-
tices do not assure that DOE obtains guality products at th? low-
est possible cost. We found that the initial task order contracts
used for the Project included general work statements whichfmakes
it difficult to compare the competency or competitiveness between
the task order contractors, In addition, the elapsed timegbe;ween
the original award and the task assignment did not assure qos that
the contractor continued to remain the best gqualified. Weidid not

4The Department of Energy's Practices for Awarding and Admﬂn-
istering Contracts Need to be Improved, EMD-80-2, Nov. 2,%1979.
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determine whether these procedures actually resulted in adversely
affecting the guality or cost of individual contracts or reports.

According to the DOE program officials responsible for
selecting specific contractors from among those having exiéting
task order contracts, the selection generally relied on the con-
tractor's availability and their perception of the contractor's
expertise in a subject area rather than the scope of work detailed
in the initial contract. Procurement officials then approved or
disapproved this selection based primarily on whether, in the con-
tract specialist's judgment, the original contracts scope of work
statement was consistent with the proposed tasks. However, we
found the scope of work statement which formed the basis for the
original competitive award was so general that it allowed a wider
range of subject areas to be addressed under the initial contract
than may have originally pbeen intended. For example, we found one
work statement indicating the contractor's area of expertise was
coal regulations although for the Project this contractor examined
industrial electricity demands. In another case, the initihl
scope of worie was for evaluating energy conservation regulaﬁions
yet the contractor was selected to assess the relationship between
electric generating costs and utility rates. While DOE probure-
ment officials are responsible for assuring that specific tﬁsk
assignments are within the contractor's scope of work, a Do# Chief
of Procurement told us that reviewing officials do not have the
expertise to accurately assess whether a proposed assignmeni is
fully within a contractor's scope of work. f

Another factor limiting DOE's ability to assure the seiection
of the most qualified contractor for a particular assignmen# among
those having existing task order contracts was the time elaﬁsed
since the initial contract award., Specifically, because of§
possible staff or organizational changes, it could be diffi&ult to
assure that contractor gualifications have not changed over%time.
For the Project, we found five of the nine task order contricts
were awarded prior to 1980.5 |

STask order contracts are usually awarded on a one-year basis with
two one-year renewal options, ‘

L




\
|
|
\
|

ATTACHMENT I ‘ | ’ ATTACHMENT I

In addition, DOE used two agreements with their national
laboratories that were 1nitially awvarded in 1943 and, since then,
extended on a noncompetitive basis, | ‘

Required conflict of interest
determinations comgIetea in
most cases

According to DOE policy, the Department must identifyéand
avoid or mitigate organizational conflicts of interest bef&re en-
tering into agreements with potential contractors. DOE pr&cure- :
ment regulations5 state that organizational conflicts of iﬁterest
exist when a contractor has past, present or pianned interests
with another client that (1) diminish the contractor's ability to
provide DOE with impartial, technically sound, and objective
assistance, or (2) may gain an unfair competitive advantagé.
Potential contractors are required to submit all relevant informa-
tion on their past, present, or planned interests related &o the
proposed scope of work (e.g., work, clients and fees). Thé Pro-
curement Office then evaluates the information to determiné
whether a conflict of interest exists. Since 1979, contra%tors
have also been required to warrant, through a clause contained in
their signed contract with DOE, that no organizational conilict of
interest exists and that contractors will inform DOE should a
potential conflict develop after the contract is awarded.

We verified that DOE performed conflict of interest djtermin—

ations prior to awarding the contracts for all but four corntracts

and three subcontracts we reviewed. 1In these other cases,iDOE
contract files did not contain the data needed to determing
whether the assessments had been completed. DOE procuremeﬁt offi-
cials could not account for the information's absence or determine
whether conflict of interest assessments had been performed.
Moreover, two contracts did not contain the required conflﬁct of

interest clause in the contract.

641 CFR sec. 9-1.54.
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QUESTION 1i:

How were the views of interested parties taken into account,
if at all, in the work of the Project and, particularly, in the
development of the DOE report? Were public hearings held by the
Project at any time?

ANSWER:

Beyond the groups identified previously (see pp. 1-5), DOE
made no formal efforts (such as public hearings) to directly ob-
tain views of interested parties. However, DOE funded four con-
tractor reports which obtained and analyzed the views of other
interested parties., For example, one report addressed regulatory
problems affecting the industry and was prepared by a task force
consisting of governors from 15 states while another report sur-
veyed 58 industry leaders to obtain their views on a range 6f in-
dustry issues. A third contractor study conducted a nationwide
consumer attitude study assessing public perceptions of electric
utility issues. DOE used these studies in developing a rep¢rt
chapter discussing perceptions about the electric utility industry
held by these different groups., On an informal basis, DOE érogram
officials told us they met several times with representativés from
public interest groups. DOE also made contractor reports avail-
able to the public as they were completed.

11
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Quostion 2

The DOE Report states that 438,000 megawatts of new electric
generation will be reqguired by the year 2000.

a. Based on your understanding of the methodology used by
DOE, can this forecast be said to be a least cost

strategy to meet demand for electric energy services in
2000? ‘

ANSWER:

No, DOE's forecast is not based on a least cost strategy. A
least cost utility planning strategy is an approach design¢d to
find a specific combination of resources that results in providing
electricity services to consumers at the minimum possible cost.
Unlike traditional utility planning methods which attempts to
minimize the cost of supplying a given level of electric demand,
least cost strategies considers the cost effectiveness of a broad
range of resources including methods to reduce electric demand.
For example, least cost planning includes the consideration of
both conventional and unconventional resources (solar, wind, re-
fuse, wood, and solid waste), cogeneration, conservation, load
management, increased interties and imports, and enhanced pbwer
plant productivity. while large, central-station generating
plants have been the primary consideration in traditional utility
planning approaches, their use may be more limited, though nhot ex-
cluded, if least-cost strategies are applied to utility planning.
DOE limited their focus of least cost strategies to examinibg the
flaws of other least cost studies and the practical limitations of
such analysis.

In order to be considered a least-cost strategy, DOE's:
methodology would have had to, at minimum, evaluate the relative
economic and financial merits of a broad range of demand and
supply alternatives and then -analyze the optimum mix, size,gand
timing of such resource options. Since such an optimum combina—
tion is likely to differ according to specific utility systém
operating characteristics (e.g., type of resources already Qsed
and consumer demand patterns), applying a least-cost plannidg
strategy would result in at least several different solutioﬁs

12 ;
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based on regional or utility-specific considerations. 1In tﬁeir

report, DOE clearly recognized the advantages of using sucm

strategies

“least-cost utility planning ... can produce the best |

long~-term net benefits for society and can maximize the

most appropriate investments in conventional or alter-

native technologies, conservation, load management, or

fuel substitution.”

DOE's approach to projecting needed new generating cap%city
by the year 2000, however, was based on their nationwide prbjec-
tions of electric demand, the amount of reserve capacity ne%ded to
reliably support projected demand, and reducing the existin§ in-
ventory of generating plants for physical and economic obso;es-
ence., The resulting estimate of 438,000 megawatts (MW) of new
capability required to meet demand was then adjusted to account
for 175,000 MW of publicly announced new plants coming on ljne,
leaving 263,000 MW of what DOE called new, unplanned yet repuired
generating requirements. Table 1 summarizes this process.
Questions 2b and 2c address how their forecast considered o&her

demand and supply alternatives,

13
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2.

3.

4.
5.

10.
11,

Table 1

Summary of DOE Forecast of New

Generating Requirements by 2000

'
b
b

ATTACHMENT I

Forecast variable

Peak Demand (3% per year)

Reserve Requirement
(1 x 20%)

Capability Required to
Serve Peak Demand (1+2)
1981 Existing Capacity
Capacity Lost Due to Agingl

Capacity Lost Due to
Retirements

Uneconomic Capacity3

Available Economic
Capacity (4-(5+6+7))

New Capacity Required
(3-8)
Planned Capacity

Capacity Unplanned Yet
Required (9-10)

MW
751,000

150,000

901,000

572,000
21,000

50,000
38,000

463,000

438,000

175,000

263,000

lAging refers to reductions in powerplant availability, or ¢he
fraction of time that generating capacity is available for .

service, that normally occurs over time.

2Retirements refers to powerplants no longer operated or main-
tained to produce electricity. :

3uneconomic capacity refers to existing powerplants which are more
costly to the consumer than new generating plants,

Source:

The Future of Electric Power in America:

EconomijSUpply

for Economic Growth, U.S.

14
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QUESTION 2b:

what is your understanding of the way in which DOE cobsidered
customer efficiency improvement measures (conservation) ang util-
ity efficiency improvement measures (improved load factors: through
load management techniques and improved rate design, poolihg and
wheeling, and productivity improvements, etc.,)? Were econbmic
potentials of these efficiency improvements analyzed by DOE or any
° ts contractors in the work of the Project or in the ReEort?
I1f so, were these potentials factored into the DOE forecast of
438,000 megawatts?

ANSWER:

DOE's report addresses a broad range of supply and demand al-
ternatives in concluding that 438,000 MW of new electric gener-
ating capacity will be required by 2000. However, consumer and
utility efficiency improvement measures as well as other capacity
enhancing alternatives are often considered only qualitatively or
with limited quantitative analysis. Potentials for cost effective
efficiency improvements were not analyzed for all measures and,
along with other non-traditional methods of meeting the demand for
electric services (cogeneration and non-utility owned generation),
were excluded from their forecast.

DOE's treatment of efficiency
improvement measures

While DOE did not apply least cost utility planning strate-
gies in their report, they did examine alternatives to new capac-
ity (e.g., conservation, load management,and cogeneration)‘usually
considered important to least cost planning. However, DOE's
treatment of such demand and supply alternatives is often bnly
gualitatively addressed in their report and not actually iﬁcluded
in their demand or supply estimates. DOE's analysis and tteatment
of specific efficiency improvement measures and capacity-eﬁhancing
alternatives follows, |

--Conservation., Consumer efficiency improvements areécon-
servation measures designed to reduce the amount ofienergy
needed to provide a given level of service. Examplés of
such measures range from the installation of insulaﬁion and
energy efficient equipment (e.g., light bulbs, watek

15
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heaters, and refrigerators) in the residential lectﬁr to
energy management control systems in the commercial hnd in
dustrial sectors. DOE considered two categories o£§
conservation in their report--price-induced and non price~
iﬁducod consumer efficiency improvements, !

Price-induced conservation is the consumer's demand re-
sponse to changes in price levels. 1In examining the key

variables having a major influence on future electric de-
mand growth, DOE analyzed the responsiveness of elec&ric
demand to electricity and other energy price changesL DOE
determined that consumers respond to higher electric?prices
by (1) reducing or eliminating activities that consupe
electricity, (2) substituting other energy alternati&es for
electricity, or (3) employing conservation measures to use
less electricity to provide the same level of servicé. Al-
though DOE did not isolate the portion of consumer résponse
attributable to price~induced efficiency improvement?, be-
cause their estimate of the demand for electricity w?s ad-
justed to ,account for price changes, their forecast
implicitly assumes some level of conservation.

DOE also addressed the impact non price~-induced consgrva-
tion measures have on electric prices and utility me%hods
to promote efficiency improvements. This review was
limited to illustrating that conservation will not r%duce'
electric prices in every region of the nation and thbt
utility conservation programs such as energy audits br sub-
sidizing customer conservation actions may not be in%the
consumer's best interest., Their demand forecast did[not
account for reducing electric consumption from utiliky or
government-sponsored conservation programs, Finallyﬁ DOE
did not analyze the economic potential of consumer ekfi-
ciency improvements, characterizing such a task as fLrbid-
ding if not impossible even though the potential eff%ct is
large.

--Load Management. The demand for electricity exhibitﬁ

significant daily, weekly, and seasonal variations. | Since
16
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electricity cannot be stored economically in large *uanti-
ties, sufficient generating capacity must be availa@le to
meet demand instantaneously. Because it costs mcro%to meet
electric demand during peak periods, utilities try %o re-
duce the difference between average and peak demand as much
as possible by managing demand. Peak demand reductions
also lead to reductions in the need for new generat#ng
capacity. Examples of load management techniques include
installing control devices on energy-intensive appliances,

using time-of-day rate schedules and contracting with large
industrial consumers for "interruptible" service.

DOE's consideration of load management was limited ﬁo ex-
amining national load factorl trends and projectioné and
its impact on electric prices rather than reviewing?indi-
vidual technigues or their economic potentials. Alihough
finding that four of the five studies they ekaminedipro-
jected increasing load factors, DOE concluded the e?idence
was not persuasive and assumed load factors would céntinue
at 1981 levels. Therefore, DOE did not adjust theiﬁ
forecast to account for load management improvementé.2

--pooling and Wheeling. Electric power pooling and wﬁeeling
are methods used by utilities to improve the utilization of
existing generating capacity. Power pooling usually con-

sists of several contiguous utilities operating joiﬁtly to
minimize generating costs and can provide increased relia-
bility while simultaneously reducing the amount of
generating capacity that would otherwise be needed to in-
dividually support electric demands. Wheeling is the
transmission of electricity between two utilities tﬁrough
an intermediate utility. Where interconnections exﬂst,
wheeling can be accomplished over long distances toicapture
benefits similar to power pooling.

lThe ratio of average demand to peak demand.

2The effect of this assumption on DOE's forecast is discusied in
gquestion 2c. !
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DOE addressed the benefits of pooling and wheeling and
briefly discussed the economic potential offered by ﬁhese
measures, They recognized that substantial improveménts in
coordination and interconnection will occur resulting in
lower generating costs and less generating capacity deeded
to meet electric demand reliably. However, because qf un=-
certainties in estimating the extent of these improvements
or how much new capacity will be offset, DOE did not?adjust

their forecast to account for such improvements.

--Power Plant Productivity. Power plant productivity is a

measure of a generating unit's performance in terms of op-
erational availapility, actual vs. potential output, and
thermal efficiency. Productivity improvements can result
in reducing operational costs and the amount of new gener-
ating capacity required to reliably meet electric demand.

DOE examined the prospects for enhanced power plant produc-
tivity using two studies: an in-house review of productiv-
ity trends and potentials and a contractor report based on
a six~-utility case study. These studies concluded twat in-
creasing the generating capability of existing power plants
is unlikely and while prospects for increasing operat@onal
efficiency were favorable, they will not offset declines
resulting from powerplant aging. DOE's forecast refl@cts
these findings by reducing the existing level of gene?ating
capacity in 2000 by 21,000 MW to account for continued
declines in powerplant productivity.

--Electricity Imports. Electricity imports, like power pool-
ing and wheeling, are used by utilities to improve th?
utilization of existing generating capacity and reducb new
capacity requirements, While imports (principally frbm
Canada) supply only about 1.5 percent of the nation's%total

electric requirements, they represent an important resource
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in specific regions like New York where imports supply over
11 percent of electricity requirements,

DOE reviewed the prospects for increased electricitﬁ im-
ports by examining planned utility increases over tﬁe next
decade and other opportunities where imports may ofﬁe: the
potential to further reduce forecasted supply requiﬁe-
ments. They found that areas in the Northeast and élain
states planned substantial increases in imports oveﬁ the
next 10 years. Moreover, while DOE recognizes the ﬂechni-
cal potential for additional imports is substantial, they
conclude that the economic potential is small. DOE%did not
quantify this finding and no adjustment for importsfwas
made in their forecast. ‘

--Cogeneration and Other Non-Utility Electric Generation.

Non-utility owned electric generation options repreéent a
range of usually small-scale decentralized generatidg al-
ternatives used to substitute or supplement central-
station, utility-owned facilities. Similar to moreidirect
efficiency improvement measures, decentralized geneﬁation
provides an opportunity for utilities to reduce the%amount
of capacity otherwise needed to meet electric demané as
well as utilize existing plant inventory more efficﬂently.
Examples of decentralized generation range from indistrial
cogeneration to residential and commercial electriciproduc—
tion using solar or wind resources. z

DOE addressed these options by reviewing selected reports
on the economic potential of cogeneration, wind, and solar
non-utility electric production. They reported that cogen-
eration could economically reduce the need for 1,000 MW per
year of new, utility-supplied capacity through 1990iand
that decentralized generation opportunities from redewable
resources is limited through the 1980's but may expﬁnd
dramatically by 2000. However, DOE made no adjustm%nt for

such alternatives in their forecast.
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QUESTION 2c:

DOE acknowledges uncertainties in variables affecting its
forecast. How did DOE resolve these uncertainties? Were tpey re-
solved generally in any one direction? 1If so, what would be the
effect on the forecasted need for new capacity of resolving the
uncertainties in a neutral manner?

ANSWER:

Forecasting the need for new electricity resources, especi-
ally on a national basis over 20 years is a complex and inoract

process. DOE's demand modeling considered a range of valu

....... -eF Lor

several key variables considered critical to utility forecagting
techniques. The model's estimated most likely annual elect%ic de-
mand growth rate was 2.49 percent. This result was about m?d—way
petween their 25 modeling estimates which ranged from 1.10 bercent
to 3.82 percent annually or a difference by 2000 of 415.000§Mw.
Based on revised electricity price estimates which increaseb the
2.49 percent growth rate to 3 percent, DOE then chose the 3jper-
cent rate as their basis for estimating needed new capacity re-
sources. The 3 percent forecast was also higher than 21 ouk of 25
of the original modeling results including all 9 base-case hsti-
mates which primarily used the mid-level values for the key%vari-
ables. Using this higher electricity demand growth rate leb to
DOE's forecast being over 80,000 MW higher than originally bsti-
mated by their model's most likely case, On the supply sid?,
DOE's projection of available generating capacity in 2000 whs
limited to those plants the industry expects in service by h99l.
Together with excluding other supply or supply-enhancing alkerna-
tives, their estimate of available supply by 2000 may be loP.

DOE'S ELECTRIC DEMAND MODELING AND FORECAST

Demand forecasting--

an i1hexact process

Forecasting electricity demands has become an increasihgly
complex and inexact process with results critically dependebt on
study assumptions and methodology. No clear consensus exists con-
cerning the most appropriate forecasting technique and, eveb more
importantly, specific values that should be assigned to varﬁaoles

i

affecting electric demand, It is not surprising, therefore, that
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there are many different electric demand forecasts, During recent
years the most consistent result from forecasts has been that each
year's demand estimate is lower than the preceding year. Fbr ex-
ample, the North American Electric Reliability Council (NER?). a
group formed by the electric utility industry to promote re)iabil-
ity and adequacy of electric power supply, has annually revised
downward its ten-year demand forecast since 1974. Their 1a#est
projection of average annual peak demand growth between 198b and
1992 is 2.8 percent, less than half the 5.7 percent project?d in
1977 and substantially below the 6 percent to 11.5 percent browth
rates experienced during the 1960°'s,

Differences in forecasts can have profound implication# for
planning new capacity resources. For example, as illustrat¢d in
Figure 1, if realized average annual electric demand differed from
DOE's base case estimate by 0.1 percent, this small change would
by 2000 result in a 15,000 MW capacity shortage or surplus. 1In
total, DOE's modeling projections demonstrate 415,000 MW ditfer-
ence between their high and low estimates based on varying
economic assumptions.

DOE study assumptions

A recent GAO report analyzing utility demand forecasting!
identified four key assumptions that drive demand forecasts: the
price elasticity of demand; cost and availability of alternative
fuels; correlation between economic growth and growth in eléctric-
ity consumption; and impact of conservation. An explanatiob of
these variables and the values DOE assigned them follow. |

-=Price elasticity of demand. This variable measures consum-
er's demand response to changing electricity prices.; If a
small price increase causes a large decline in demanﬁ it is
categorized as being elastic (having an absolute valpe
greater than 1.0). Conversely, if a large price incfease

lanalysis of Electric Utility Load Forecasting, GAO/RCED-83+170,
June 22, 1983. ‘

21




ATTACHMENT 1 I ATTACHMENT 1

results in a small change in demand, the relation;hib is
categorized as inelastic (having an absolute value b?tween
0.0 and 1.0). Although the past decade has demonstrated
that electric demands are related to its price, no g?neral
agreement exists about the precise value that this variable
should be assigned. For their model, DOE assumed vaéues of
0.5, 0.6, and 0.7 for their low, base case, and high?growth
scenarios, respectively.

-=Cross=-price elasticity of demand. With few excepti&ns.
other fuels can be substituted for many uses of electric-
ity. To measure consumer's willingness or ability tb sub-
stitute electricity for other fuels in response to & change
in the prices of these other fuels, another type of klas-

ticity measurement is used called the cross-price e#astic-
ity of demand. Specifically, while the price elastﬁcity of
demand considered above measures consumers response?to
higher electricity prices, cross-price elasticity mﬁasures
consumers response to a change in the prices of altérnate

fuels, ~

DOE assigned a constant value of 0.25 to this variadle.
While below the value assumed for price elasticity,?ics
significance depends on the assumed prices for elecﬁricity
and other fuels. For example, if electricity price# rise
less rapidly than oil prices, electricity's relativq share
will increase (cross-price elasticity effect). DOEEassumed
in all cases that electricity prices increase more Qlowly
than either oil or natural gas prices. For example, DOE's
base case assumes real electric prices increase at én aver-
age annual growth rate of 1.67 percent while gas, dis—
tillate, and residual oil prices increase annually éy 5.45
percent, 2.54 percent, and 3.58 percent, respectiveiy. Be-
cause relative price changes rather than absolute prices of
individual energy forms are more critical to this variable,
we will not detail the assumed prices for each fuel%
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--Electricity/Economy Relationship. This variable measures
how economic growth (as measured by the Gross Natioéal
Product or GNP) will affect the level of olectricity use,
From 1947 to 1973 the relationship between electricity use
and GNP was stable. Since 1973, however, the stapility of
this relationship has become the subject of much de&ate.
some forecasters maintain that economic growth willlresult
in higher electric demands because of a shift away from oil
and gas while other forecasters maintain that consefvation
and shifts in the Nation's industrial mix have 'decéupled"
the historical relationship. In their model, DOE assumed
future overall annual GNP growth rates of 2.1 perce@t, 2.6
percent, and 3.0 percent for their low, base case, énd high
growth scenarios, respectively. Their modeling res@lts
illustrated that the ratio of electric demand growth to GNP
growth in their low, base case, and high growth sce¢arios
was 0.82, 0.96, and 1.00, respectively or, as GNP
approached 3.0 percent, the average annual electric?demand
growth rate increased at the same rate. |

-=-Conservation. As discussed in question 2b, this vafiable
can be separated into two components—-price-inducedEconser-
vation and non price-induced conservation resulting?from
specific programs. Price~induced conservation was \
accounted for as part of DOE's price elasticity of ¢emand
assumption and not explicitly isolated and assignedéa spe-
cific value. Conservation resulting from specific ﬁtility
or government programs was not considered in their model.

In addition, to these variables, DOE made several other
modeling assumptions that influence electric demand.
§
-=-Real income. DOE noted that increases in real inco@e have
historically been associated with higher levels of #lectric
demand. Since such historical relationships may not remain
constant in future years, DOE included in its modelfa vari-

able to account for possible changes in the relatio%ship
t

'
|
i
1}
t

23




ATTACHMENT I | ATTACHMENT 1
| %

between increases in real income and the demand tor.
electricity., Because their model combined this variable
with a similar measurement to account for changing the
historical relationships between technological changes (see
below), DOE could not isolate the portion associateg with
each variable. Moreover, according to DOE, the val’e
assigned to this measure varies from year to year and
identifying a specific numerical estimate or average value
would be inappropriate., For the low and high growt
scenarios, the specific value for each year was calculated
at 0.8 and 1.2 times the base case estimate, respec#ively.

--Technological change. DOE recognized that future technol-
ogy changes, while difficult to estimate, can have im-
portant implications for electric demand. DOE assuﬁed,
however, that any such changes would favor the use bf elec~
tricity over other energy forms. The values assignéd to
this variable were discussed in the previous sectiob.

--Demographic changes. DOE recognized that electric éemand
is sensitive to the relative size of the 20-40 age group.
Although acknowledging the size of this group is 1ikely to
decrease through 2000 and reduce electric demand, DbE
assumed other demographic changes (e.g., migration ﬁo the
sun-belt areas which increases electric demand becabse of
increased air-conditioning requirements) would offsét this
decrease, Therefore, DOE did not explicitly include this
variable in their model.

--Foreign competition. 1Increased imports of goods can
significantly affect electric demand, especially in the in-
dustrial sector. While DOE noted this trend may actelerate
over the next two decades for electric-intensive inhustries
(e.g., steel, automobiles, aluminum, and chemicals)ﬂ they
did not explicitly treat foreign competition in the1r
model, ‘
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DOE modelinn results and relationshi
to rbfiﬁiifia“iloctrfcity demand

Using the assumptions described above, DOE modeled 25 @iffer-
ent combinations of assigned values for GNP, price elasticity of
demand, energy prices, and income/technology elasticity of @e-
mand. These 25 combinations included: 1 base case using mid-
point values for all variables; 8 alternative base cases us'ng a
high or low assigned value for 1 variable with all others htving
mid-point values; and 16 boundary cases using different combina-

tions of high and low assigned values and no mid-point valu@s.

{

The resulting demand for electricity estimates by the }ear
2000, adjusted to include a 20 percent reserve margin, are gllu-
strated in Figure 1 on the following page. DOE's modeling results
showed a large difference in their full range of demand est%mates
ranging from 633,000 MW under the low=growth scenario (l.lofper-
cent annual electric demand) to 1,048,000 MW in the high-growth
scenario (3.82 percent annual electric demand) (see A in Fibure
1). This 415,000 MW difference was reduced by more than half when
a higher proportion of mid-point values were used (and ther?fore
according to DOE a higher probability of being accurate) rabging
from 712,000 MW to 898,000 MW (egquivalent to an electric demand
growth rate of 1.73 percent to 2.98 percent per year) (see B in
Figure 1), When DOE used all mid-point values assigned to the
variables, the resulting estimate was 820,000 MW (equivalent to a
2,49 percent annual electric demand growth rate) (see C in figure

1).

DOE's modeling results also showed that electric demand
growth was substantially more sensitive to assumed GNP gro@th
rates than any other variable tested. Specifically, when QNP
growth increased at an average annual rate of 2,1 percent (DOE's
low-growth case), average annual electric demand Qrowtﬁ increased
by 1.73 percent. When the corresponding GNP rate was 3.0 dercent
(DOE's high=growth case), electric demand also increased bj 3.0
percent, |

To further examine the sensitivity of DOE's results ta chang-
ing assumptions, we made three additional calculations, Fﬂrst, if
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e ELECTRICITY=2000 - e e
{(including 20% reserve requirement)
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Sources: The Future of Electric Power in America: Economic Supply for Economic
Growth, U.S. Department of Energy, June 1983, and GAO calculations.
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. realized average annual demand differed from DOE's base case de-
. mand estimate by 0.1 percent (from 2.49 percent to 2.39 perdent),
3 by 2000 this small change would result in reducing electric demand

estimates from 820,000 MW to 805,000 MW or 15,000 MW (see 1 in
Figure 1). Second, we calculated how electric utility induétry
projections of load factor improvements would alter DOE's bﬁse
case estimate. We found that increasing the load factor from
DOE's assumption of 61.6 percent to NERC's 1992 projection of 63.9
percent reduced estimated demand from 820,000 MW to 791,000£Mw or
29,000 MW (see 2 in Figure 1), Finally, we calculated how dOE's
base case estimates would change if we used 1982 or 1983 as%the
base year instead of 1981. The results showed that DOE's 820,000
MW estimate would be 775,000 MW using 1982 data and 808,000 MW if
1983 data is used (see 3 and 4 in Figure 1).

DOE concluded that based on their modeling results, 3.0 per-
cent per year was a suitable long-term forecast of electric ﬂemand

. growth., This conclusion became the basis upon which their 438,000

MW of needed capacity was predicated., However, DOE's foreca@ted
annual electric demand was higher than 21 out of 25 of the
original modeling results including all 9 base case variants} As.
illustrated in Figure 1, by the year 2000 the difference betyeen
their forecast (901,000 MW) and base case estimate using all
mid=-point values (820,000 MW) represented over 80,000 MW, This
difference increases to 110,000 MW if load factdr improvemenhs
were included (see 2 in Figure 1) and as much as 125,000 MW if a
more recent base year was used (see 3 and 4 in Figure 1),

According to DOE officials responsible for managing thejPro&
ject, the reason for the difference between modeling resultsiand
their forecast was a reassessment of electric prices used in; the
model., Specifically, once their modeling was completed, DOEEre—
ceived another set of projected electricity prices from a coﬁtrac-
tor's study which the officials told us were more realistic %han
DOE's original electricity prices. DOE's revised electric piice
projections decreased the average annual 1982-2000 electric brice
growth rate from their original estimate of 1.67 percent, alﬁeady
much lower than other energy rates, to 0.5 percent. Althoug$
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- we did not review the contractor's model on which these revised

: prices were based, we did note that the revised electricity price
3growth rates identified a set of 7 projections (average annual

' electricity price growth rates of 1.40, 1.39, 0.98, 0.68, 0.52,

. 0.45, and 0.30 percent) of which DOE selected an estimate that was

lower than 5 of the 7 projections. DOE reported that revising its

. mid-level estimate to reflect these new electricity prices h@d the

effect of increasing the annual electric demand growth rate from
2.49 percent to 3.0 percent.

DOE'S ELECTRIC SUPPLY OUTLOOK

DOE's forecast of available generating capacity by 2000 was
based on their conclusions of planned generating capacity bu& con-
sidered limited opportunities for supply-enhancing options Qr al-
ternative technologies. DOE's treatment of these variables
follow. ‘

-~Planned generating capacity. DOE assumed that utilit& con-
struction plans through 2000 equal 175,000 MW based on NERC
announced utility supply plans through 1991, 1In effe@t,
DOE assumed current utility supply plans were limited]to
1991 with no additional generating plants becoming opera-
tional between 1991 and 2000. This assumption may beébased
on the recent trend of plant cancellations and delays%as
well as that a large number of plants included in the
175,000 MW estimate have not yet begun construction.§

Forecasting planned generating capacity over a ten anb
especially twenty-year period, like demand forecastinb, is
an inexact process. For example, in 1979 NERC projecked a
national generating capability by 1988 of 796,000 MW hhile
their latest forecast now plans for 684,000 MW by 198P and
725,000 MW by 1992. Much of this planned generating capac-
ity was under construction and simply removed or dela&ed
beyond 1992 as a rational utility response to reduced elec-
tric demand. Presumably such "paper units" could be %ein—
serted into utility supply plans or advanced in time Pf
conditions warranted., 1In fact, some generating plantF are

?
l
|
|
|
|
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currently scheduled for commercial operation after 1991 and
although not publicly announced, many utilities plaﬁ
capacity additions over a twenty-year period. Giveﬁ these
considerations, more capacity additions are likely éo occur
between 1991 and 2000. |

-=-Alternative supply options and increasing the efficiency of
existing supply. In addition to conventional supplé op~-
tions, utilities can pursue other supply strategies to re-
duce the need for generating capacity. These optiods
include measures to increase the efficient use of e*isting
resources and promote non-traditional supply alternatives,
As previously detailed (see qguestions 2a and 2b), DéE's
consideration of such measures was génerally excluded from
their supply forecast.

As illustrated in Table l on page 14, DOE's supply forecast
also included reductions for generating capacity lost due ﬁo
aging, retirements, and uneconomic capacity. By 2000, theée re-
ductions totaled 21,000 MW, 50,000 MW, and 38,000 MW resped—
tively. With regard to uneconomic generating capacity whiéh DOE
defined as those o0il and gas burning plants more costly toithe
consumer than new generating plants, DOE's determination wés based
on the findings of a contractor study. This study examined the
difference between total, time-adjusted consumer costs if a util-
ity built power plants to (1) meet reserve margin requirem{nts or
(2) assure electric service is as economic as possible. THe study
considered central-station coal or nuclear plants and oil dr gas
burning combustion turbine plants as the only alternatives;to
satisfy electric demand., Moreover, the study's cost assumétions
provided a relative advantage to large coal and nuclear plants at
the expense of continued use of existing oil and gas plantsg or new
combustion turbines. Specifically, the study assumed nucléar real
capital costs would he less in 2000 than 1990, coal real cépital
costs would decline after 1995, coal mining and transportadion
costs would experience no real increases after 1985, and oﬂl
prices would increase 2 percent per year above inflation id each
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year of the analysis. We could not determine the effect of using
alternative cost assumptions or how much of their 38,000 MQ of
uneconomic oil and gas capacity will still be in operation since
utilities already plan to reduce oil and gas usage from its 1981
level of supplying nearly 25 percent of electric generatiod to
less than 12 percent by 1992,
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QUESTION 2d:

Are there limitations to the use by the utility 1ndustry of
the forecast made by DOE in the Report? 1If so, please discuss in
detail,

ANSWER:

Because DOE's forecast of needed new electric geﬁerating
capacity is a national estimate based almost entirelyéon aggre-
gated data, assumptions, and conclusions, its usefulnéss to indi-
vidual utilities making up the industry is limited. As pointed
out in a previous GAO report,l national forecasts areéused to
provide an indication of the Nation's overall supply/demand pic-
ture but are of little use in planning specific resouﬁces or in
balancing supply and demand on a utility operating syétem level.
By not accounting for utility or regional variations,?DOE's
national forecast obscures the geographic magnitude, éeverity,
and/or timing of regional demand and supply imbalanceé. While DOE
did consider regional differences in their analysis fﬁ0m a guali-
tative standpoint, their quantitative analysis‘arriviﬁg at the
forecasted need for new generating capacity was on a national
basis and cannot be readily applied to specific regioﬁs.

Large regional variations characterize
the electric utility industry

In forecasting that 438,000 MW of new electric génerating
capacity will be required by 2000, DOE made numerous éimplifying
assumptions. Our answers to questions 2b and 2c detaﬂled how DOE
treated many uncertainties involved in forecasting, Qet, the
electric utility industry is characterized by large r%gional dif-
ferences in both the demand for and supply of electri@ity. These
differences are likely to affect forecasts of needed dew capacity
resources and how best these needs can be met.

While DOE ultimately concluded that a 3 percent QVerage
annual electric demand growth rate is a reasonable plinning esti-
mate, the most recent NERC forecast illustrates wide disparities

1

i
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|
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|

lanalysis of Electric Utility Load Forecasting, GAO/RCED-83-170,
June 22, 1983. .
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among regions ranging from 1.7 percent in the Northeast and mid-
Atlantic states to 4.1 percent in the Southwest. Moredver, actual
electricity sales from 1982 to 1983 increased by 3.6 pércont
nationwide., Further breakdown of the growth, however.freflects
some regions such as the Midwest increased by 5.8 percént while
the Pacific Northwest declined by 1.4 percent. These Qariations
result from large regional differences in variables inﬁluencing
electric demand including: different economic conditidns; vari-
ations in the composition of demand between the resideﬁtial, com-
mercial, and industrial sectors; and differences in eldctric
prices of more than 500 percent. Regional differences are also
evident in how utilities meet the demand for electricity. For ex~
ample, reserve margins currently range from over 50 percent in the
west and east central areas to under 30 percent in thefmid-America
area while the fuel used to generate electricity varie§ from coal
supplying over 90 percent in the east central region to gas pro-
viding over 50 percent in the southwest. Although DOEidiscussed
many of these differences, regional variations in demahd-related
variables were often either overlooked or assigned ave}age values
for use in their model. Similarlly, many conclusions boncerning
future supply alternatives which could make important kegional
contributions were excluded from their guantitative an#lysis
arriving at the forecasted need for new generating cappc1ty
pecause of their minor national significance.

usefulness of national forecasts
to utility planning efforts

Individual utilities must assess their own systeﬂs' existing
and projected operating characteristics in order to aépropriately
evaluate future electric power needs and how best thoée needs can
be met. Because of wide regional disparities in oper%ting
characteristics and the underlying factors likely to *nfluence
future changes, national forecasts are of limited valée in contri-
buting to a utility's understanding of its own servicé territory
and how to most cost-effectively satisfy future needsi

For the industry as a whole, it seems apparent tﬁat large
differences in existing and projected regional condit}ons make any
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- simple characterization of the industry's problems, needs, and

opportunities unrealistic. Without adequately reflecting thbse
differences, the extent, seriousness, and timing of problems can-
not be appropriately defined, Even if total new capacity réhuire-
ments were accurately defined, determining whether a problemf
exists and what solutions may be warranted would depend on wbether
such needs were evenly distributed among states and utilitieb or
confined to specific regions, '
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QUESTION 2e:

How does the DOE forecast compare with other major forecasts
of the need for new electricity generation capacity?

ANSWER:

In order to provide a perspective on DOE's forecast of new
generating capacity requirements, we compared projected péak de-
mands in 2000 from DOE's model and forecast with four other recent
forecasts (North American Electric Reliability Council, Congres-
sional Research Service, Electrical World, and Data Resources,
Inc.). The results of this comparison, adjusted to include a 20
percent reserve margin, are illustrated in Figure 2 on thé

following page. 1In general, the comparison demonstrates a wide

difference in forecasted demand with the DOE forecast between
17,000 MW and 209,000 MW higher than the others. ‘

‘‘‘‘‘




FIGURE 2 .

COMPARISONS OF NATIONAL ELECTRICITY FORECASTS - 2000
{including 20% reserve requirement)
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