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Carolina Power & Light Company

0 P. 0. Box 1551 » Raleigh, N. C. 27602
L

January 3, 1979

N

J. A. JONES
Executive Vice Presicdent
Chief Operating Officer

Mr, Harold R. Denton, Director

Office of Nuclear Reactor Regulation

United States Nuclear Regulatory Commissicn
Washington, D. C. 20555

SHEARON HARRIS NUCLEAR POWER PLANT T
UNITS 1-4, DOCKET NOS. 50-400, 401, 402, 403

. Dear Mr. Denton:

In the interest of keeping you informed concerning matters affecting
the Harris plant, we are enclosing a copy of the North Carolina Utilitjes
Commission’s (NCUC) Order of December 28, 1978, formally adopting 2 1978

Q ) load forecast and capacity plan for the State of North Carolina. A copy

of the report entitled, Future Electricity Needs for North Carolina: Load

Forecast and Capacity Plan -~ 1978 .(NCUC Report), is also enclosed. 1In

addition, copies of each document are being forwarded with a copy of this
letter to the members of the Nuclear Regulatdry Commission, the Atomic
Safety & Licensing Appeal Board, the Atomic Safety & Licensing Board, and
all parties to the construction permit proceeding. '

.Relying primarily on a 1978 forecast prepared by the Public Staff of the
NCUC which was before the Atomic Safety & Licensing Board and the Atomic
Safety & Licensing Appeal Board (as Licensing Board BExhibit 7) when the

affirmative finding on the need for pover was made in this case,1 the
)

lsee Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant
“‘ Units 1, 2, 3, and 4) 7 NRC 92 (1978), affrm'd ALAB-490, 7 NRC

“+Wieo22 Tt A
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NCUC has determined that the probable range of annual peak~load growth

for CP&L through 1992 is 4.47 to 6.57%. Within this range the most

probable peak-load growth rate for planning was found to be 5.2%. NCUC
Report at 9. In reaching this conclusion the NCUC essentially adopted the
NCUC Public Stafi's 1978 base case forecast of 6.7% growth and qualitatively
adjusted it to account for actual 1978 peaks a;d to incorporate the
Commission's belief that conservation and load management can reduce the
rate of peak load growth. Id. at 19-21. The Cemmission recognized, however,
that the proposed reductions 'depend upon increased levels of con;ervation
and load management" (id. at 21) and stated that "significant effort should
be expended by the utilities to help effect...changes in usage patterns."
Id. at 22,

Based upon its expectation of achieviﬁg a reduction in the rate of growth
to 5.2%, the NCUC concluded that the inservice dates for CP&L units under
construction could be exteﬁded at least one year, but in no case greater than
two years, and still maintain adequate reserves. Id. at 22 and 24.
Recognizing, however, the "paucity of concrete data available...concern;ng
actual methods of achieving the expected levels of conservation and load
management” (id. at 26) and its "responsibility to ensure that the continued
economic growth of the State is not impaired by a lack of adequate utility
services" (id. at 27), the Commission deferred any decision ;o require CP&L —
or other electric utilities to adjﬁst their construction schedules unsil
after completion of hearings planned for mid-1979. Id. at i6-27. ud

In addition to the NCUC forecast, I am also enclosing a Table showing
CP&L's latest forecast and construction schedule as submitted to the CP&L

Board of Directors on December 20, 1978. Like the NCUC forecast, it also
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forecasts slightly slower growth (5.35% through 1992) than the Company's
previous forecast (5.7%). Although the generating capacity addition schedule
eliminates a 1150 MW undesignated nuclear unit formerly projected for 1989
and adds two undesignated 720 MW units for 1991 and 1992, respectively,
no changes in the construction schedule or inservice dates are currently
projected for units under cons;ruction.

It is clear in any event—-consistent with the ASLB's finding in its
Initial Decision-—that both the NCUC's and the Company's lowered growth rates
still show "a need for Harris power in the 1980's" (7 NRC at 139) and

that while the effect of the lowered forecast '"could be that the timing of the

Harris units might be changed,...the need to schedule...[them] for construction

would remain." Id.

In the event there is any subsequent change in the Harris schedule, we

Very truly yours,
Y
J. A. Jopes

cc: The Honoxrable Joseph M. Hendrie, Chairman
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555 =

will inform you.

JAJ/gnc

Enclosures

The Honorable Victor Giliunsky, Commissicner
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

The Honorable Richard T. Kennedy, Commissioner
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

The Honorable Peter A. Bradford, Commissioner
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555
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The Honorable John F. Ahearns, Commissioner
U.S. Nuclear Regulatory Commission
Weshington, D. C. 20555

Office of the Commission
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr, Alan S. Rosenthal, Chairman

Atomic Safety & Licensing Appeal Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. John H. Buck, Member

Atomic Safety & Licensing Appeal Board
U.S. Nuclear Regulatory Commission
Washington, D, C. 20555

Mr. Michael C. Farrar, Member

Atomic Safety & Licensing Appeal Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Ivan W. Smith, Esquire

Chairman

Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr, Glenn O. Bright )
Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

br. J. V. Leeds, Jr.
10807 Atwell
Houston, Texas 77096

Dennis P. Myers, Esquire
Associate Attorney General
State of North Carolina

Post Office Box 629

Raleigh, North Carolina 27602

Charles A. Barth, Esquire

Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Thomas S. Erwin, Esquire
Post Office Box 928
Raleigh, North Carolina 27602

January 3, 1979
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Docketing and Service Section
Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, D. C.

George F. Trowbridge, Esquire
Shaw, Pittman, Potts & Trowbridge
1800 M Street, N. W.

Washington, D. C. 20036

NOTE: Copies were also sent to Kudzu Alliance and to Mr. Wells Eddleman,
who have a petition for intexvention pending in the Harris
proceeding on management capability.
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CP&L Load Forecast

Capacity Addition Schedule

‘Table 1

and

LOAD ADDITION
YEAR () ()
1979 S 6056
W 6056
1980 S 6442 720
W 6442
1981 S 6816
W 6816
1982 S 7223 720 .
W 7223
1983 S 7627
W 7627
1984 S 8079 - 900
W 8079
1985 s 8536 720
W 8536
1986 S 8980 900
W 8980
1987 S 9449
W , 9449
1988 s 9911 . 900
W 9911
1989 3 10389
W 10389
1990 S 10859 900
W 10859
1991 S 11400 720
W 11400
1992 s 11930 720
W 11930
5.35%
1979-1992



STATE OF NORTH CAROLINA
UTILITIES COMMISSION
RALEIGH, NORTH CAROLIIMNA
DOCKET NO. E-~100, SUB 32

BEFORE THE NORTH CAROLINA‘UTILITIES COMMISSION

In the Matter of
Investigation, Analysis, and.
Estination of Future Growth
in the Use of Electricity
and the Need for Future
Generating Capacity for
North Carolina

. T e
ORDER ADOPTING 1978 REPORT_=.! . >
FUTURE ELECTRICITY HFEDS
FOR NORLI CAROLIINA: LOAD
FORLCAST AND CAPACITY
PLAN ~ 1978

HEARD IN: Commission Hearing Room, Dobbs Building, 430
. Noxth Salisbury Street, Raleigh, North
Carolina, Beginning Tuesday, February 7, 1978

BEFORE: -Chairman Robert - K. Koger, Presiding; and
Commissioners Ben E. Roney, Leigh H. Hammond,
Sarah Lindsay Tate, Robert Fischbach, John W.
Winters, and Edward B. Hipp

‘APPEARAICES ¢
Yor the Public Staffs

Jerry B. Fruitt, Chief Counsel, Paul L.
Lassiter, Staff Attorney, Public Staff - North
Carolina Utilities Commission, Post Office Box
991, Raleigh, North Carolina 27602

For: The Using and Consuming Public

For the Intervenors:

Richaxd E. Jones, Associate General Counsel,
Carolina Power & Licht Company, Post Office Box
1551, Raleigh, North Carolina 27602

For: Carolina Power & Light Company

Steve C. Griffith, Jr., General Counsel, Duke
. Power Company, U422 South Church Street,

Charlotte, North Carolina 28202

For: Duke Power Company

George W. Ferguson, Jx., Attorney at Law, Duke
Power Company, Post Office Bo:x 2178, Charlotte,
North Carolina 28211

For: Duke Power Company

Edgar M. Roach, Jr., Hunton & Williams,
Attorneys at Law, 707 East Main Street,
Richmond, Virginia 23219 | ‘
For: Virginia Electric and Power Company
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Thomas J. Boich, Crisp, Bolch, Smith, Clifton &

Davis, Attorneys at Law, Post Office Box 751,

Raleigh, Horth Carolina 27602

For: ©North Carolina Electric Membershlp
Corporation

pavid H. Permar, Hatch, Little, Bunn, Jones,

Few & Berry, Attorneys at Law, Post Office Box

527, Raleigh, North Carolina 27602

For: The North Carolina Oil Jobbers
Association

Thomas E. Erwin, Attorney at Law, Post Office

Box 928, Raleigh, North Carolina 27602

For: The Carolina Environmental Study Group,
the Consexrvation Council of North
Carolina, Inc., the League of Women
Voters of North Carolina, Inc., and the
Joseph Le Conte Chapter of the Sierra
Club

Mark E. Sullivan, Attorney at Law, 203 Loft

Lane, $#48, Raleigh, North Carolina 27609

For: The Carolina Environmental Study' Group,
the Conservation Council of North

. Carolina, Inc., the League of Women

Voters of North Carolina, Inc., and the
Joseph Le Conte Chapter of the Sierra
Club ’

Richard L. Griffin, Associate Attorney General,
North Carolina Department of Justice, Post
Office Box 609, Raleigh, North Carolina 27602
For: The Using and Consuming Public

BY THE COMMISSION: The General Statutes of North Carolina
require that the Commission annually- analvze and estimate
the probable future growth in the use of electricity and the
need for future generatlng capacity in North Carolina. G.S.
62-110.1 provides, in part, as follows:

"(c) The Commission shall develop, publicize,'and keep
current an analysis of the long—range needs for expans;on
of facilities for the generation of electricity in North
Carolina, including its estimate of the probable future
growth of the use of electr*cxty, the probable needed
generating reserves, the extent, size, mix and general
location of generating plants and arrangements for noollnq
power to the extent not regulated by the Federal Powver
Commission and other arrangements with other utilities and
energy suppliers to achieve maximum efficiencies for rthe
benefit of the people of North Carolina, and shall
consider such analysis in actinc upon any petition by any
utility for construction. In deweloping such analysis,
the Commission shall confer and consult with the public
utilities in North Carollna, the utilities comnissions or
comparable agencies of neighboring 'states, the Federal
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Power Commission, the Southern Growth Policies Board, and
othexr agencies having relevant information and may
participate as it deems wuseful in any Jjoint boards
investigating generatlng plant sites or the probabple need
for future generating facilities. In addition to such
rceports as public utilities may be required by statute or
rule of the Commission to £ile with the Cormmission, any
such utility 4in North Carolina may submit to the
Commission its proposals as to the future needs for
electricity to serve the people of the State or the area
served . by such utility, and insofar as practicable, each
such utility and the Attorney General may attend or be
represented at any formal conference conducted by the
Commission in developing a plan for the future
reguirements of electricity for ©North Carolina or this
region. In the course of making the analysis and
developing the plan, the Commission shall conduct one or
more public hearings. Each year, the Commission shall
submit to the Governor and to the appropriate committees
of the General Assembly a report of its analysis and plan,
the progress to date in carrying out such plan, and the
program of the Commission for the ensuing year in
connection with such plan." .

To assist the Commission in carrying out its
responsibilities under G.S. °'62-110.,1, the Public Staff
developed an independent electric power demand forecast and
generating capacity model for the major electric utilities
providing .public utility service in North Carolina. The

Public Staff's report was filed with the Commission on -

Decerbexr 15, 1977.

On November 29, 1977, the Commission issued its Order
setting hearing and inviting participation in +this docket.
The Order provided that the results of the Public Staff's
report would be presented at a public hearing beginning on
February 7, 1978, and that, at this hearing, the Commission
would receive for consideration expert testimony £rom the
electric utilities, private groups, and those individuals
having a knowledge of electric demand forecasting and
electric generation. The Order further directed Carolina
Power & Light Company (CPéL), Duke Power Company (Duke), and
Virginia Electric and Power Company (VEPCO) to publish
notice of the hearlng in newspapers throughout the State for
four consecutive week :

Notices of intervention f£from the Public Staff and from the
Attorney General of ©North Carolina were received and
recognized by the Commission. The Commission also received
petitions for intervention from the following parties:
CP&L, Duke, VEPCO, the North Carolina Electric Membership
Corporation, the North Carolina 0il Jobbers Association, the
League of Women Voters of North Carolina, Inc., the
Conservation Council of North Carolina, Inc., the Joseph Le
Conte Chapter of the Sierrxa Club, and the Carolina
Environmental Study Group, Inc. The Commission granted all
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of the petitions for intervention and made the netitioners
thereto parties of record in this proceeding.

The matter came on for hearing as .scheduled on February 7,
1978. 'The Public Staff presented the testimonvy and exhibits
of the following witnesses: N. Edward Tucker, Jr., Public
Staff Engineer in the Electric Division, who testified on
areas of forecasting of future electric prices, developing
custoner class load factors to be used in estimating future
pPeak demands,- and analyzing the effects of alternate growth
scenarios on the price of electricity; Thomas M. Kiltie,
Public Staff Economist, who testified on his preparation of .
peak demand projections by examination of .alternative
econometric peak load models and the commercial sector
econometric KWl forecasts for CPEL and Duke; Edwin A,
Rosenberg, Public Staff Economist, who testified on the
econometric estimation of the industrial usage of
electricity; Dennis J. Nightingale, Public Staff Engineer in
the Electric Division, who testified on noneconometric load
forecasting and supply configuration development; Daniel D.
Mahoney, Economist with the Research and Planning Section of
the Division of State Budget and Management 'in the Morth
Carolina Depariment of Administration, who testified in.
supporxt of the forecasting procedures and methodology
utilized in producing the long~term forecast of State
economic activity and incorporated in the Public Staff's
report; Thomas S. Elleman, -Professor and Head of the Nuclear
Engineering Department at North Carolina State University,
who testified on alternativer energy sources and nuclear
reactor safety; and Brian M. Flattery, Director of the
Energy Division of the Department of Commerce, who testified
concerning actions which State government has taken to
promote conservation and alternate energy sources. The
Public Staff, by affidavit, submitted +the testimony of
Dennis W. Goins, formerly a Public Staff Economist, whose
testimony described the methodology and results contained in
the residential forecast portion of the Public Staff's

report.

Duke Power Company presented the testimony of the
following witnesses: William S. . Lee, Executive | Vice
President of Duke Power Company, who testified concerning
Duke's planned construction program for 1985 and beyond and
why Duke has . elected not to change the planned in-service
dates for the McGuire and Catawba nuclear units; Donald H.
Denton, Jr., Vice President =~ Marketing, who described
Duke's load management program and its impact on future
generating requirements; David Rea, Manager of Forecasting
and Budgets, who testified on Duke's system peak load and
sales forecasts; and Donald H. Sterrett, Manager of System
Planning, who testified on the generating capacity additions
scheduled for the Duke service area in the context of
anticipated future growth of the Duke system.

The North Carolina Llectric Membership Corporation (E!NC)
presented the testimony of the following witnesses: Alton
P. Wall, LLxecutive Vice President and Gencral lManager of
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Horth  Carolina  Electric  Membership Corporation, who
testified concerning the EMC's power supply plans; Patricia
Liovd Williams, EMC, Staff Enginecer, whose testimony
described the procedures followed in the development of the
BMC's recent Power Reguirements Study and the projeciion of
the ENC's system demand and enexgy requirements; and Gerald
0. Stephens, Supervisory Power Requirements Officer, Power
Survey Reguirements staff, Rural Electrification
Administration (RERA) , United tates Department of
Agriculture, who testified that the North Carolina Electric
Merbership Corporation has submitted to the REA the Power
Requirements Study as testified to by Patricia Williams.

Carolina Power & Light Company offered the testimony of
Wilson W. Morgan, Manager - System Planning and Coordination
Department, who testified on CP&L's energy sales and peak
demand forecast through 1997 and the methodology used to
develop these forecasts.

Virginia Electric and Power Company offered the testimony
of Gary R. Keesecker, Manager of Power Supply, who testified
on VEPCO's methods of forecasting demand and energy
requirements and the planning of new generation for the
VEPCO system.

"The League of Women Vecters of North Carolina, Inc., the
Conservation Council of North Carolina, Inc., the Sierra
Club, and the Carolina Environmental Study Group, Inc.,
offered the testimony and exhibits of Jesse L. Riley, a
Senior Research Associate ' in the Research and Development
Department of Celanese Fibers Comrpany, WwWho presented a
critigue of various forecasting methodologies and descriked
a nev methodology, with the results and the applicability of
that methodology to future generating mix.

CPSL and Duke jointly sponsored Robert M. Spann, Associate
Professor of Economics at Virginia Polytechnic Institute and
State University, who testified in rebuttal to the forecast
methodology propounded by Riley.

The following public witnesses appeared and testified at
the hearing: (1) John Warren, (2) Brad Stuart, (3) Helen
Reed, ' (84) Joseph Reinckens, (5) Arthur Kaufman, (6) Slater
Newman, (7) Tom Lominac, (8) Dr. Lavon Page, (9) David
Springer, (10) Dr. David Martin, (11) Lloyd Tyler, (12)
Stephanie Rodelander, (13) Pam Thornton, (14) William
Richardson, (15) John Speights, (16) Alvin Moss, (17)
Kathleen Zobel, (18) An Painter, (19) Howard Moxland, (20)
Karen Wilson, (21) Jack Ashburn, (22) Bonnie Shriver, (23)
Dr. William Walker, (24) Dr. Constance Kalbach, (25) Jim
Barrow, and (26) Thomas Gunter. In addition, John Curry
appeared on behalf of Senator Mcileill Smith and presented to
the Commission a statement prepared by Senator Smith.

For the purpose .of preparing its 1978 report, the
Cornmission has consiqered the testimony and exhibits
presented at the hearing in this docket and the information
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contgined in the files and records of the Commission. The
Commission has also taken judicial notice of +the evidence
presented in the July and September 1978 hearings in Docket
No. M~100, Sub 78, entitled ‘"Investigation of Cost-Based
Rates, Load iHanagement, and Conservation Oriented IEnd-Use
Activities." ' o

Based upon the evidence presentéd in Docket No. M~100H, Sub
78, the Commission in the ordering paragraphs below will

-order CPE&L, Duke, and VEPCO to file, within 270 davs after

the date of this Order, detailed plans for  the
implementation of two load management programs: the utility
control of residential water heating and the utility control
of specified interruptible industrial loads. Both programs
would be offered on a voluntary basis. The guidelines for
these two programs are set out in the orxrdering paragraphs;
if the filings of the +three utilities differ from the
reconmendations of the Public Staff set out in its proposed
oxdex filed November 20, 1978, in Docket No. M-~100, Sub 78,
such £filings should contain appropriate justification. The
Commission will also order CPEL, Duke, and VEPCO to file on
an experimental basis voluntary rates incorporating
time-of-day pricing to those customers who install thermal
storage equipment, when used in connection with solar
equipment, or installed separately, or a‘'combination cf the
two for the purpose of providing 'space heatinc.

In Docket No. M-100, Sub 78, the Public Staff has filed a
proposed order and the electric utilities have filed
responses thereto. The Commission will issue an order in

this docket at an early date.

Based upon the testimony "and exhibits presented at the
hearings in this docket, and in Docket No. M-100, Sub 78,
the information contained in the files and records of the
Commission, and the Findings of Fact set out in its Report,
the Commission .concludes that -it should adopt its report
entitled Future Electricity Needs for North Carolina: Load
Forecast and Capacity Plan - 1978.

IT IS, THEREFORE, ORDERED:

1. That the xeport of the Commission entitled Future
Electricity Needs for Norxrth Carolina: Load Forecast and
Capacity Plan - 1976 including its Findings and Conclusions,

is hereby adopted.

2. That the 1load forecasts and capacity plans included
as Tables A and B in the above referenced Report are hereby
adopted as the Plan of +the Conmmission, subject to the

conditions stated in the Report.

3. That  Virginia CEIlectxric and Power Company ‘'shall

| present to the Commission in the mid-1979 hearings on load

growth and capacity planning a detailed analysis of VIPCQ's
load growth and reguired capacity addition plans. The
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Public Staff is requested to develop and present a separate
analysis of these matters.

4, That Carolina Power & Light Company, Duke Power
Company, and Virginia Electric and Power Company shall,
within 270 days after the date of this Order, file detailed
plans for the implementation of two load manacement
programs: )

1. Utility contxrol of residential water heating; and

2. Utility control of specified interruptible industrial
loads.

The implementation plans to be filed shall include:

1. Provisions for voluntary customer participation in
these programs,

2. A description of the load management equipment to be
useqd,

3. Detailed time schedules for implementation,

4. Proposed rate schedules and tariff prOVlSlonS
including limitations on interruptions,

5. An implementation date no later than January 1, 1980,
in the area of greatest density served by each
utility,

6. Plans for extending the offerings to other areas, and

7. Rate incentives, implementation plans, and provisions
of interruption (maximum length and number of
interruptions, etc.), which are to be developed and
filed by each utility; however, if these £ilings

"differ from those proposed by the Public Staff in
Docket No. M-100, Sub 78, such filings should include
appropriate justification.

5. That Carolina Power & Light Company, Duke Powver
Conpany, and Virginia Electric and Power Company shall £file
voluntary rates incorporating time—-of-day pricing to those
customers who install thermal storage ecuipment, when used
in connection with solar equipment, or installed separately,
or a combination of the two for the purpose of providing
space heating. The rate schedules shall be cost justlpled
and shall be filed on an experimental basis with appropriate
" contract time designated, between the utility and the
customer, sufficient to allow the customer an incentive to
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adopt such a rate in connection with his solar/thermal
storage installation.

ISSUED BY ORDER OF THE COMMISSIOIl.

This the 24 f{’_ day of Decembexr, 1978.
NORTH CAROLINA UTILITIES COMIYISSIOL

Dot O sl

Sandra J. Webster, Chief Clerk

(SEAL)
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EXECUTIVE SUMEARY

The General Assembly in (975 directed the Utilities
Coamission to develop and keep current am analysis of the
long-range need for electric power in North Carolina. This
report is subaitted to the Govermor and to the General

* Assempbly in cormpliance with that sandate.

In preparing this report, the Conmmission has considered
evidence presented by the Public Staff -~ Yorth Carolina
Dtilities Commission, Carolina Power & Light Coapany, Duke
Pover Company, vicginia Electric and Power Company, and
other parties in .Docket Hos. E-{00, Sub 32, the load
forecast docket, and #=-100, Sub 78, the conservation and
loai managenent docket.

This report makes the following findings:

. The planning period nunder  <consideration for
construction of nev generating units is {978-§992.

2. The probable range of annoal peak-load growth for
Carolina. Power & Light Company is 4.U4% to 6.5%. ®ithin this
range the nost probable peak-load growth rate for planning
is 5.2%, annually.

3.. The probable range of annual peak-load growth for
Duke Power Company is 4.6X to 6.7X. Rithin this range +the

‘most probable peak-load grovth for planning is 5.4%,

annually.

4. The generating reserves needed ¢to ensure sSysten
reliability for Duke, CP&L, and VEPCO are 20% for both the
sumner and the winter peaking seasons.

5. The nost econonical and efficient generation mix for
Duke, CP&L. and VEPCO for the years [(978-1992 consists of
approximately one~half base capacity, one-third .cycling
capacity, and one-sixth peaking capacity.

6. The most economrical pethod cof electric generation for
Duke, CPEL, and VEPCO is a conbination of hydroelectric
generation and coal fired and nuclear £fueled stean
generation; the projected benefits to be derived frorm the
development and operation of renewable energy sources
including wind power and solar energy vwhen added to the
combination mix of hydrn, coal, and nuclear electric
generation are in the public interest.

o
7. VEPCO has cancelled nuclear units Surry No. 3 and
surry Ho. 4. VEPCO's present construction schedrle will not
peet the required reserve level of 20%.

8. Conservatiorn and  load wmanagement activities by the




Commission, the regulated utilities, and +the public can

significantly impact Zfuture growth rates in peak=-load

demand.

9. The capacity addition plans, adopted herein, will
enable CPSL and Duke to meet the Cormission's forecast of
peak demand for the years. 1979~1992 and to have adequate
reserves for contingencies.

10. Superior forecasting of the effects of conservation
and load management is needed.

The result of the capacity addition plans, adopted herein,
would delay the current construction schedule of CPEL at
least one year. and would postpone CPEL's proposed units SR1
and SR2 (totaling 2300 MW) beyond this planninc period. It
would also delay Duke's later plants six months to one year,
but would keep Duke's early plants on schedule for economic
reasons.

The Commission will require that the utilities and the
Public Staff present in the mid=1979 hearing a £full analvsis
of <+he present construction schedules and the reasons, if
any, that the utilities should not reschecdule their
construction according to the capacity plans adopted herein.

This report examines +the studies which underlie <the
-Commission's forecasts and examines conservation and  load
management efforts that are underway in North Carolina, as
well as the prospects for alternative energy sources. Duke,
C€P5L, and VEPCO will be required to file proposed plans for
+two voluntary load management programs:

1. Utility control of residential water heating, and
2. Utility control of interruptible incdustrial loads.

The +hree utilities will also be required ¢o offer
voluntary, experimental rates which incorporate time-of=day
pricing to customers who either install solar equipment,
thermal storage equipment, or a combination of the two for
the purpose of providing space heating. :

.




CHAPTER I

IRTRODUCTION

In (975 the NHorth Carolina General Assembly anacted
GeS. 62-}10.1 (c) which directed the Utilities Commission to
“"develop, publicize, and xeep current an analysis of the
long-range needs for .expansion of facilities for the
generation of electricity in Rorth Carolina, inciuding its
estinate of the probable €uture growth of the unse of
electricity, the probable needed generati;g researves, the
extent, size,-ni; and general location of generating plants
and arrangengnts for pooling power . . . ." The statute
Teguires the Commission 'to conduct public hearings in the
c&nrse of naking the‘iﬁdi}éis-and developing the plan. ‘The
statute fnrfher§provides that the Commission submif tc the
Governor and to +the appropriate connittees of the General

Assembly a Teport of its analysis and plan.

In Janﬁary {977 ‘the Comnission held its first public

hearings pursumant to the statute -and, ‘thermafter, iscned its

first - report, entitled Report of Analysis and Plan: Futuras
Requir énent§ for EBlectricity Service to Borth Carolina -
1977. 'In that Report the Conmission concluded that:

. The probable future annual rate of growth in peak
load for both Carolina Power & light Company (CP&Y) and Duke
Pover Conpany (Duke) will be approximately 6.9% during the
years 1976-1990.

2. The probable needed generating reserves ®ill be |5%

to 20% in the summer and no less than 20% in the winter.
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3. The economically efficient generatizg mix for both
companies vill be one~half base, one-third intermediate, and
one-sixth peaking capacity.

L The nost economical type of base load capacity for
CPE1L and Duke will be nuclear fuel generation in most cases.

S. Nuclear power provides acceptahié, though not zero,
risk to the public.

5. It is -the objective of the Comaission to encourage
the growth of industries wvhich will iaprove the systea  load
factor through the promotion of interruptible rates. -

Te Baxinua counservation efforts should be encouraged.

Qn June 3, 1977, the General Assezbly azended G.S. Chapter

62 to provide for a Public Staff within the organization of
the ©Utilities <Comnission to represent <the using and

consumring public in ali matters affecting ‘pnhlic atility

rates and service. With respect to the lomg-range forecast ‘

anm. N

of capacity requiresents.and the capacity expansion plan,

GeSe 62=15 was anended to state that:

{2) It shall be the duty and responsibility of the public
gstaff t0e..(S5) intervens on bebalf of the using and
consuming public in all certificate applications filed
puzrsuant to the provisions of G.S. 62~1i0.], 2nd provide
agsistance to the Coamission in saking the analysis and
plans required pursuant to the provisions of G.S. 62-|10.}
and Ge.S. 62-155;0-..

On Decesber {5, {977, the Public Staff f£iled with this
Comsission its 1978 Puhlic Staff Report: Analysis of Loumg

Bange FHeeds Eor ZHlectnic Gegerating Facjlities 3in North
Carollina. The Public Staff Report was essentially an update

of the Coanission's (977 Report of Analysis and Plamn, but
incorporated new data and information that bacaze available
after the Compisgior?s |977 Beport was issued. %The Public

\"U
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staff Report also included refinements in ‘the econometric
forecasting nodels and in the capacity planning ‘techniques.
Nev features included both long-~term economic forecasts for
the Onited States and for North Carolina and analyses of the
p&tential beneficial effects of conservation, load

managesent, and peak-load pricing.

In Pebruary 1978 the Comnission held hearings in
preparation for its {978 report. The Public Staff and the
three major electric utilities (operating in North Carolina)
presented their forecasts for +the growth in electricity
sales and peak load in Morth Carolina and the generating
capacity needeé to peet 'this projected growth. Numerous
other parties intervaned and participated in the hearings:
the Attorney General of North Carolima, the North Carolina
BElectric HNembership Corporation, the Carolina Environmental
Stédy Group, the Conservation Council of d¥orth C&ralina, the
Leagne of ¥Women Voters, the Joseph Le Conte Chapter of the
Sierra Club, and the North Carolina 0il Jobbers Association.
In addition, a number of puhlic witnesses provided

information and coament to the Commission.

Thereafter, the Commission held extensive heagings in July
and September 1978 in its Docket Ho. K-]00, Sub 78. The
purpose of +this docket and the hearings hqld therein is to
iqvestigate the load nanagement rrograams of the electric
atilities and the conservation programs of the electric and

gas utilities operating in the State. The publication of
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the Connission’s {978 locad forecast raport has beoen delayed
in order to assess the evidencs presented in this docket and
to determine what effects the load Bpanagement and

conservation prograss will have on the long~range growth of
electricity in Borth Carolina.

The Commission's |978 report, entitled Pytgre Eleciricity

Needs for orth Carolima: Load Porecast and Sapacity Plag -

4978, is subaitted in compliance with the nandate of the
Generzal Assesbly, as sot forth in G.S. .62~{10.1(C).

e . ——— - . C reeen cwmms em e - Revem 1 = eenmq
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CHAPTER II

THE ({978 LOAD FORECAST AND CAPACITY PLAR

A. ;ntroaugtioﬁ

General Statute 62-]}0.){c) reguires the Xorth Carolina
Utilities Conmmission to prepare and keep current an analysis
of the long-range needs for the expansion of electricity
generating facilities in.north cirolina. To comply with
this mandate from the General -Assenbly, the Comnission must
estimate the probable future growth of the use of
electricity, the probable needed generating reserves, and
the extent, size, mix, and general location of generating

capacity to meet the future growth of electricity use.

> - = e e cewem n

The Public Staff performed independent analyses of the
load growth in CPSL*s and Duke's service areas. However,

the Public Staff adopted .and reconrended the same grovth

. Tates for VEPCO that had been deteramined by an independent

consulting firm for the Virginia Corporation Commission two
years previously and reaffirmed by ‘the 'Virginia Corporation
Commission staff in 1late (977. <The studies made by the
Public Staff, the regulated utilities, and other Jinterested
parties in the load forecast proceedings presented a wide
range of opinion as to the electric generating capacity
needed in Forth Ca?olina over the next 20 'years. HNost of

these studies were based on accepted scilentific lcad

forecast methods. These studies incorporate different



levels of economic activities, conservation and load

sana gepsat efforts, population povenents, customper -

acceptance of nev appliances, air conditiomning amd electric

beating saturatioﬁ. and other factors. k

T*he Coamigsion has evaloated thoesme studies in order to

estinnte the probable future growth of electricity use in

'Bocth Carclina.. In Raking its forecasts and evaluntions,
tho Cosmizsion takes judicial notice of tha comservation and
load aanagenent ‘:cvidom vhich wmas ‘p’zemntad in its hearings
in‘ Docket Ho. B~{00, Sud 78. -

Dake Power Cozpany aﬁd Ca:nlinn Powaer § Light Company
provide 95% of the electricity gemeration utilized inm North
Ca:olina. virginia BElectrfic and Power Company (VEPCD) and
Eantahali Pover and Light cOnpany (Bnntahala) supply the
:oaaining 55 of elesctricity gena:ation. Additional
generztion requirad £o serve new " loads of daantahala are
planned by the rennesaae Valley Authority (TVi), to whom all
of Bantahala's genn:nt;on is contracted. VEPCO does not
plan to add genersting facilities in BSorth Carolina in the

 foreseeable Zfuture. The. inforeation presented to  the

Comaission éonce:ning the axpected growth oi the YEPCO
gystenx: is inconclusive. The. amajor  thrust aof the
Connission®s (1978 creport is, therefors, directed to the
garvice amaéx of CPSL and Duke.. 4

Iz making its forecast, the c::au;i.szion has recognized that
tho -public policy of the State of Horth Carolina eacourages

——
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the growth of industry in order to provide jobs for and to
raise the living standards of the <citizens of the State.
The Coanmission bhas the duty under the Public Utilities Act
to ensure that adeguate e}ectric s;rvice is available at ail
tines in Forth Carolina tc provide for gfovth in the State‘'s

econony.
B. Pindings of JPact

o ZThe  plaaning perjod under comsideratjop for
construction of mev generatipg gnits is §978-1992. The
current planning period must -extend at least {4 years in
order to allov consideration of fntuée construction of both
nuclear and.fossil fueled generating units because |4 ‘years
nust be alloved for desigaing, Iicensing,‘and constructing a

nuclear unit. '

2. The probable range of anpua] peak-load growth for
Carolina Poser & Light Compapy is %.4% to 6.5%. Eithin this
cange the most probable peak-load growth rate for planmjing
is 5.2%, annyally. <The Comnission has used a growth rate of
5.23 in developing its load forecast for CP&L as shown in
Table A. The generating capacity addition plan to meet this
grovth rate is shown in Table B. CPEL's own peak-load
forecast is 5.72% for the years |978-|992.

The Commission's use of the S5.2% growth rate is based upon
its conclusion that CPEL's conservation and load management

programs are enbryonic and that customer acceptance of these
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prograas will therefore accalerate. Under the Commission's
foracast the expected | 985 sumrer peak load is 7,902 ¥H: aand
the {990 suener poak load is 10,182 xvw.

[N
Por the years {965~1{977 the peak-lcad growvth rates for

.CPEL have ranged from -{.0% (}S78) to 28.8% (]968); within

the past five years the range haS bean froa -{.0% (197?) to
9.3% {1977«

3. ZThe rprobable zange of annual peak-Joad growed for
Duke Bower Compagy is 3.6% to 6.7% Fithin this gange the
203t probable pesk-load growth for planming iz 5.8%,
2angally. The cgnnission‘has esed a growth rate of S.8% in
developing its 1load -forscast for Duke as shown in Table A.
The generating capacity addition plan to neet this ™ growth
rate is shown i3 Table B. The &. 4% growth rate refiects the

Conmission's conclusion that _Duke's load nasagement and

conservation p:og:aas'aze progressing well and will continue

to gaia acceptance.anong its customers. Duke's own sSunmer
pcai-load forecast, vhich projected a range of growth rates
from S5.05% ¢o 6.92% for th? years (979-1950, reflects the
effects of its ongoing lcad aanagement progras. Under the
Comaizsion's forecast the expected (985 sus:e:’peak load is
{13,518 E¥:; and fog the {990 sumaer peak load is }7,584 BN,

Por the years {965~{977 the peak-load grovth rates for

Duke have ranqged from -2.1% (1978} to {8.0% (]968):; within
the pa;t five years the peoak-load growth rate has ranged

-~
@
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4. The geperating xeserves needed to ensure systenm
reljability for Duke, CPEL, and VEPCO are .20% for both the

'synper apd Lhe winter peaking seasons. As pointed oat by

" the Public Staff, there is no level of reserve margin .that

vill absolutely guarantee reliability. Although the Public
staff recomnended reserves of {5% to 20% for both seasons,
Duke witnesses indicated that 20% reserves are a mininua for
reliable service to its customers. The Comanission concludes
that, for this planning period, a pinimus 20% reserve aargin
for both suamer and winter peaking seasons is reasonable -and
necessary. In so deciding, the Coamission has coansidered,
among other things, the difficulties of the three electric’
utilitieé in providing service during {977 and {1978 and the
recornendations of the Federal Energy Regulatory Conmrission

Staff.

‘5. The moskt economical and efficjept generatjon mix for
Ruke, CPEL, apd YEPCO for the years ]1978-/992 consists of
approximately one-half base capacity, one=third g¢ycling
cavacity, and gne-sjixth peaking capacity. The Public Staff
pointed out that optimal generation mix satisfies the demand
for electricity at ninimum cost and with acceptable
reliability. The studies of Ehe Public Staff concluded that
the generation mix adopted herein is the proper one for the -

three mpajor electric utilities serving the State.

The most economjcal method of electric gemneration for

6.
Duke, CP5L, and YEPCO 'is a combination ¢f hydroelectric
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genezation apd coal fired apd gnuclear fueled stean
genexation: the projected benefits to be derived from the
development and oggga;ién of reneuable ‘erergy sSources
inclnding wind power and golar emergy to add to the
conbinpation pix of Lydrs, coal, and nuclear electric
ganeration are in the puhlie jnterest. The Public Staff and
the .utilities presented a number qf studies iandicating that,
in the p:asént -planning period, auclear ganebition is
expected to bde Bore econonical than fossi; gepegation for
ney base load units, %emahsdthtmulueﬁuﬁm
show: that nuclear generation is expected to average almost
six-tenths of a cent per kilowatt-hour less than fossil
generation. Generation aix ¥ill continue to be reviewed by

the Commission on anm annual basis.

i tneases lat the load forecast bearings ian February }978
expressed concern about the safsty and reliability of
noclear genexation. The issues raised by these witnesses
included the problem of storing spent nuclear fuel, the lack
of assuranrce of uranizz supply, and the continming
escalation of costs in nuclear plant construction. There
was also evidence that mclear generation is clean, safe,
and availabla. In addi't.i.on. evidence indicated that there
is increasing opinion among the technical coazunity that the
hazards" to the public from nuclear generation nay be
canside:ahle lass thap the hazards froam alternative fossil
fuel sfﬁtens, such as coal. dlthough it is true that

increasing costs for nuclear plant coastraction and

-~




-

i3

operation have n;rroved the economic advantages of nuclear
pover over coal, it is also truve that nuclear generated
electric power still "retains a significan* econonric
advantage over coal and all other alternative means of base
load generation .in the southeastern region of the United

States.

7. 3EPCO bas cancelled nuclear uaits Sucry No. 3 and
Surgy Ho. 4. YBPCO's present copstructijon schedule will not
neet’ the required regerve leve] of 20X. <The Commission has
concluded elseshere in this chapter that, with  the
cancellation of Surry Ko. 3 and Surry ¥o. #, VEPCO's present
construction schedule is insnfficient»tb prevent its systen
reserves froa falling below the level found necessary by the
Conmission for adeguate and <reliable service. The
Coanission wvwill require VEPCO ¢to present at the {979
hearings a £ull analysis of the company's expected loads and

required generation through |993:

8. Conservation _and 1033 rnanagenent gctivjities by the

Conmmisgion, the regulated utiljties, 3and the public can
siqnjficantly inpact future growth rates in peak-—1load

denand. The forecast adopted .by the Comaission in this
report is based on the premise that conservation and load
ranagenent efforts are not a temporary phenomenon but
represent- permanent changes 3in the attitude of society
tovard the use of energy. As a result of ZIncreasing

necessity £or funding alternatives <to our present energy
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sources, significant energy-related 1legislation has been
" enacted in the last two yoars. The Horth Carolina General
Asseanbly enacted the important Pnergy Conservation Act of
1977, swhich eacourages solar enefgy and insulation f9:
cesidential and pnsinass use. In addition, ¢the UOnited
States Congrass has recently enacted the National Baergy
Coaservation Policy Act of {978. Both og these acts vwill
substantially affect state and local = efforts on

consarvation.

The major electric utilities have undertaken conservation
and load managesaent programsse Bspacially.notevo:thy is the

Load Banagesent Progran of Duke: the conpany®s Rnerqy

Efficiest Structure Progras incorporates’ a conservation mte

—

~

schednle which offers a_nqnétarz incentive by passing along ' . .

the resultant savings in electric systen costs to those
Tesidential customers vwho install insulation in accordance

vith prograa standards,

*grther, the CORIission' bas eanterad intec cooperative
agresesents for research and experimentation with the United

States Departasnt of PEperdy. Under thess agTeements, the .

Comaission is undertaking pilot demonstration projects on
conservation and load »anagesent and is examining peak-
pricing electricity rates. The Co=zmission has also
initiated Docket ¥e, E~{00, Sub 78, eatitled "Investigation
of Cost-Based Ratez, Load Sanagaaeit, and Conservation
Orisnted End-Use Activitios.%w Hearings in this docket in

-

aer
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July and 'September 978 -established that numerous and
diverse —conservation and load nanagement prograsgs are

undervay throughout the State.

14

9, The capacity gddjitjon oplans, adopted herein, will
enaple CPEL and Duke to pmeet the ‘Conmiggion's forecast of
peak gdemapd for the years 1979-1992 and to have adequate
reserves for contipgepcies. This is an interim plan and is

subject to review by the Conzission on an annual basis. -

Because ig is ippossible tq exactly predict the future, the
companies .nust naintain £flexibility in their coastruction
schedules in order .to economically adjust to changes in
peak-load growth as they occur. The utilities_will be
any; vhy their construction schedules shounld not'ye delayed
to ‘match the Conmmission's capacity plan. FRevw generating
facilities should be located on sites which are ‘neax load
cénters or aajor tramnsmission facilities and which have
ample wvwater for cooling. Because of the long lead times
required, site licensing and preparatiorn have already begun
for most facilities coning into service during the next |0
to |5 years and relocation of those facilities would not be

econorical.

j0. Superjor forecasting of the effects of cgnge;va;ioi
apd load panagement is peeded. The Commission is directing

the utilities and the Public Staff to present detailed

anﬁlyses concerning these ‘matters in the (979 hearings. To
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allow sufficient tize those hearings are being moved to mid-

J

year. The forecast of future electrical power demands, the .

generatiom <resarve regquiremeats, and the types of new
generating capacity will continve ¢o be revieved by the
Commission on an annual basis in order <o adeguately
incorporate changing conditions. Zhe Comaission, through
its staff and through the Public staff, a:_I.:Li continue to
consider ragional interchanges of pover and power poaling
arraagemsants Dby its participation in the: Sactheastarn
Reliability Council and the vVirgimia~Carolinas Interregion
planning efforts. '

C. Load Yorecasts and Capacity Plap

The questions before the Coamissiocn are threefolds "\

le ®hat ara the most likaely load growth rates?

2. Vhat levels of reserve capacities are required?
3. What types of plant most econoamically, safely, and
efficiently produce the raquired capacity?

These gquestions ars interlocking to a great degrese. Load

growth roguires additional load capacity apnd corresponding’
reserve capacity. The azmcunt and ty.pe of plant affect the
nliahility of ¢the systona and the cost of providing
electricity. The <cost and ‘reliability of Helect.:icity ia-
turn affect the rate of load grosthe. *

As a rmsult of the evidence in its load formcast and load O

managesent hearings, the Commission has available to it a
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vide variety aof expected load growths, all dependent upon
different levels of economic activity, conservation and load
managezent efforts, population movement, customer acceptance
of pew appliances, air conditioning and electric heating

saturation, and other factors.

This chapter presents the Coamission?s conclusioas
regarding the projected future electricity requiresents in
Horth Carolina. The chapters which follov sumaarize the
evidence of the parties in these bhearings. Based aupon the
best evidence available to the Commission today, the
electricity grovth plan adopted by the Coannission represents
a prudent and realistic strateqgy for "seeting our electricity
needs. The plan necessarily demands £flexibility in the
adopted constrnctzon schedule. Annoal wupdates of the
Commission forecast and capacity plan will ‘.enable the
Comnission to reflact both inprovezments in <farecasting
techniques and nev evidence regarding the gatilization of
electricity. Accordingly, the timing of later plants aust

be regarded as tentative.

The Commission has examined in detail the level of reserve
capacity vhich should be required. Reserve capacity is
necessary to Bpeet increased capacity requireaents due to
severe weather, plaAned maintenance outages, unexpected
equipment outages, unexpected load growth, and other
factors. The adegpacy of electricity supply directly

affects the ability of our citizens to utilize adequate
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space conditioning ¢o remain confortable and healthy.
Disruption of electricity serrvrice at any tine has the
potential for reducing the econcaic output of the State and,

)
H

thos, the income of its citizens.

In recent periods of severe weather, the utilities secving
North q;:nlina have had ditfiqnlty, at tipes, =xaeeting
consuner desand, even though high lovels of reserves werce in
place. Neasures are being taker ¢to prevent future
oc:n:regce of thesa ocutages. Homyver, it is iaportant to
esphasize that reserves must cover probable locads and likely
eguipaent outages. Testimony by witnesses <£rom Duke
indicates that 20% reserves are the aininua requiresant for
relizble oparation. ‘this is uithin the range indicated by
the Fodoral Energy Begulatory Commissien (P2RC) of 5% to
25% and is consistent wumith the FERC Staff recoanendation
that the pé:éant reserves should be on the high end of the
range in fast growing areas. 1l1ll witnesses agree that Rorth
Carolina is expected to continue to have rates of econoaic
and demographic -g:ontg greater than the pational average
during the extant planning pe:iqd.

Although aestimates of growth are less reliable for longer
planning periods, the longer planning pericds also aliot
sore tila to effect conserrvation »easures. Becacse the
planning ;e:iod is tied to the copstruction tine required to
build noew generating facilities, it is imperative that the
planned construcstion schedule be flexible enough in the
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later years to be capable of adjustment to mneet the
requirenents of uaforeseen changes in load growth. After
revieving recent experience,*the Commission concludes that a

aininum 20% reserve margin is reasonable and necessary.

After review of the evidegce presented concerning the
probabilities of various occurrences, thé post detailed and
supported of which was that preseﬂted by the Public Staff,
the Conmission concludes that the maxioum growth rates which
should be ntilized in planning future capacity are those for
the "base case" presented by <the Public Staff. ‘This is

essentially a forecast of future grovth which assunes that

_ the factors causing the demand for -electricity, i-nclu.di;xg

copservation and load nanagesent practices, will continue

unchanged. Plant additiops are not now schednled at a rate

fast enough to provide adequate reserve margins for such

loads; increased use of conservation and load @management

techniques can be expected to obviate the need for such

large scale construction.

Various scenarios of the Jimpact on grovth rates of
different 1levels of conservation and load management
techniques wvere presented by the Public Staff. 'Included

vere the following:

!. A |5% redoction in electric energy consumption
by 1992 ({conservation case);

2. A | 0% improvement in load factoruby 1992 (load

.sanagement case)s; and
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3. Both of the above.

The effects of either | or 2 are to reduce the average load
growth approxinately {% per year. Bany benefits caa be
gained  through i;craasas in conservation and load
asanagement. Por e:anple,‘ by . 1992, CPEL would have to
provide an additional {0,977 BE unaer the base case but only
5,177 8% uander Scenario 3. Por Duke, the required
construction would fall frow {7,890 K% &o 10,770 ME. If
these savingé could be ' acconplished, the conbined
construction requiresents of CESL and Duke would be reduced
by more than S$310 billjion during this planning pericd.

Significant changes inr conservation and lcad zamagegent
efforts are occurring and will be of significant assistance
in the (980%*s. -‘After w=xaminatior of the assuaptions
nnda:lyiné cach scenaric, the Commission concludes that,
"based ‘upon the evidence available at this time, it is not
reascnable to expect that bLoth conservaticon and load
managesent will be practiced zubstantially encugh to p:adnéa
the effocts of the combined load zapagsmant and conservation
scanario. However, it does appear +that, with -zfectivn

effort by 'ntilities, consuaer groups and goveranasent, .

combined reductions in laad growth equivalent to the level
of either the full 1load managenment or £ull conservation
scenario can be realizad .;{i:.e., approxinately {3 reduction

in grovth froa the "bhase case®).

-

\
[
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Since the time of the .hearings, the |977-{978 winter and
1978 sumner peaks have been established at zuch lower values
than had been predicted. The Commission has taken into
account the two additional actunal peaks ip its adopted load
forecast. Although sone of this reduction was obviously
veather related, a substantial portion of the remainder nust
be attéibnted to conservation and load management neasures
by customers. The Commission expects that customers will
continue to add such neasures in the near tern future to
existing installations and ‘to design them into future
expansion and construction. At some point, however, it can
be expected  that these nmeasures wuill be ' sufficieantly

enployed so that normal growth of the econory and

--population in Horth Carolina will raise.the .rates of growth

again. The Commission concludes that the most reasonable
expectation for.the possible reduction in "base case" growth
rates over the planning period is 60% of the combined load

ranagenent and conservation scenario reduction.

The Commission concludes that, for planning purposes,
éP&L's load can be expected to grov at an average annual
rate of 5.2%. buke's load can be expected to grovw at an
average annual rate of 5.4%. These growth rates are
approximately {.5% (CPEl) and [.3%X (Duke) less than the
Public Staff base case recomnendations. These reductions
depand upon increased 1levels of conservation and load

managesent. The Coamnission concludes that significant
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affort should be expended by the utilities to help effect

such changes in usage pattecas.

The Commission presents is Tahle A the adopted load
g:évths used in developing its plan Zfor the capacity
additions shown in Table B. Table C shous. the percent
reserves which will result if these' load forecasts aznd
capacity addition plans are met., <The result of these
Lcapacity addition plzag is to delay the conplete
. construction schedule of CPSL at least one year and to delay
CPSL's proposed uanits SR and SR2 (totalipng 2300 HR)
completely beyond the planning period. CPSL provided no
evidence, either economic or operationmal, to indicate that
its present construction schedule should not be delayed to

natch the expected load growth. - Duke, on the other hand, ...

p:ovided‘ evidance that the zratepayers sould benefit from
lover net oparatiag custs if its early units ars completed
a3 previously scheduled. The Public Staff sapported this
avidencs and the Commission concurs,

-
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TABLE A. Commission Load Forecasts (MW)

Carolina Power & Light Company °

puke Power Company

YEAR LOAD (MW) LOAD (W)
1979 s 5830 9860 -
w 5930 10070
1980 S 6133 10392
W 6238 10614
1981 s 6452 10954
w 6563 11187
1982 S 6788 11545
w 6904 11791
1983 s 7141 12169
w 7263 12428
1984 (] 7512 12826
W 7641 13099
19e5 s 7902 13518
W - . 8038 13806
1986 s 8313 14248
W 8456 14552
1987 s 8746 15018
12 8896 15337
1988 s 9200 15828
W 9358 16166
1989 s 9679 16683
w 9845 17039
1990 s 10182 17584
W 10357 17959
1991 s 10712 18534
w 10895 18929
1992 s 11269 19535
w 11462 19951
5.2% 5.4%
Per Per
Year Year
Legend:
Surmer S
Winter W

PR
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TABLE B. Commission Plan for Capacity Additions
and Retirements

Carolina Powar &
Yeas Light Company Duke Powey Company
' p
: McGuire
1373 S,
§ : (1) 1180 MW
1980 S|
Wi
!
: Roxbaro
1981 si(@) 720 Mw (2) 1180 Mw
"i (1) 1145 uw
1982 St Catawba
w.
1
' »
1 Ma .
1983 si(D) 720 mw (2) 1145 MW (69 MW)
W
1984 S. © (228 MW)
W .
Harris Cherokse
1985 S Q@ 900 mwi ) 1280 uw (261 w)
w »
1986 3 ECZ) 720 MW (93 MW)
t
1987 S! @ 1280 W
w
1988 S 2) 900 MW Bad Craek
W 500 MW
Parkins
1989 S @ 1280 MW
W (4) 900 MW
1990 s G) 1280 Mv
L1 . .
| ]
1992 s! 900 MW 2) 500 MW
s © ©0;
: Intermadiate
1992 S}(D) 720 W @ 1280 ww
]
Lsgend:
Retirements ( )
Unit Number O
Surmar s,
Winter w
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TABLE C. Cormission Load Forecasts, Capacity Plans and
Resultant Reserves
Carolina Power & Light Ccmpany Duke Power Company
. LOAD ADDITION CAPACITY RESERVES LOAD ADDITION CAPACITY RESERVES
YEZAR (MW) {MW) (MW) (%) {MW) {MW) (MW) (%)
. 1979 si 5830 7433 27.5 9860 12317 24.9
Wi 5830 7773 31.1 10070 1180 (13497 34.0
( 1980 S 6133 7433 21.2 10392 . 13497 _  29.9
i 6238 7773 24.6 10614 13497 27.2
1981 S! 6452 720 8153 26.4 10954 1180 14677 3:.0
Wi 6563 8493 29.4 11187 1145 15822 41.4
. 1982 Sl 6788 ' 8153 20.1 11545 15822 37.0
Wi 6904 8493 23.0 11791 15822 34,2
-~ 1983 Si 7141 720 8873 24.3 12169 1145-69 16898 38.9
3 Wi 7263 9213 26.8 12428 16893 36.0
\ -
1984 S! 7512 8873 18.1 12826 =228 16670 30.0
. Wi 7641 9213 20.6 13099 . 16670 27.3
1985 S1 7902 200 9773 23.7 13518 -261 16409 21.4
Wi 8038 10213 25.8 13806 1280 17689 28.1
1 .
r 1986 S1 8313 -~ 720 10493 26.2 14248 -93 17596 23.5
'{ t-G w! 8456 10833 28.1 114552 17596 20.5
L 1987 S! 8746 10493 20.0 115018 1280 18876 25.7
, M 8896 10833 21.8 15337 ) 18876 23.1
1988 Si 9200 900 11393 23.8 15829 18876 19.2
Wi 9358 11733 25.4 16166 500 19376 19.9
1989 SI 9679 11393 17.7 16683 1280 20656 23.8
Wi 9845 900 12633 28.3 17039 20656 21.2
1990 si10182 12293 20.7 17584 1280 21936 24.7
N Wi10357 12633 22.0 17959 21936 22.1
} . 1991 S110722 900 13193 23.2 18534 500 22436 21.1
. Wil0895 13533 24.2 18929 22436 18.5
1992 SI111269 ° 720 13913 23.5 19535 1280 ' 23716 21.4
Will4e2 14253 24.4 19951 - 23716 18:9
5.2% 5.4%
Per Per
Year Year
- maswEm W wwmer "i,egeﬁdi"' - woees o
Surmer S
Winter W
N
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Duka s plants schoduled for 1985 and beyond are delayed in
the plan by six monthks to one. year, but its earlier plants
repain on schedule £or econonic reasons. However, CPSL's

coaplete schedule is delayed. #itk <regard ¢to CPEL, the

Comnission feels that the company has not provided-

satisfactory evidence concerning the aconomics of its
construction schedgla.. The Commission will regquire that the
‘n;ilities and the Public Staff p:ese;t to the Coamnission in
its 1979 bhearing a f£all analysis of the presant constraction
schedules and the reasons, if any, that the utilities shounld
not reschedule their construction according to the capacity
addition plaans adopted herein.

The forecasts of expected loads adopted by the Conmmissica

-

are. the result of the Commission®s cépside:atiom of the

e te te e = * om— . cmm oy Sw——

evidonce concerning rates of growth, including rates of -

:ednqt;an in grovth due to conservation and load aanageament,
'ana the Commission's subsequent finding of the most probable
rates of growthk Iin electric 1loads. The Copmission is
concerned aboot the. paucity of concrete data available in
this decket concaraing actual asethods of achieving the
axpected lovcis of conssrvation and load naﬁaganant.
rurther gnaniification of these prograas is expected in the
{979 hearings. In addition, the State Budget 0ffice is
making sajor modifications in its planning model and those
results should bes available iQ that hearing. The Comzission
is avare that 1ndnst:y:haa expanded this year at about twice

the rate of last yoar. The Comnission wishes to seoe npore

@
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detailed projections of industrial usage. The Comrnission
has the respoansibility to ensure that the continued -economic
grovth of the State is not impaired by a2 lack of .adequate
utility services. For these reasons, the Coamrission holds
open the time 'to require the utilities to delay their
construction schedules pending examination of this natter in

detail in the 1979 hearing. ‘.

If the capacity plan is conmpleted as herein shown and the
reduction in annual load growth achieved, both CP&L and Duke
will Beet the 20% reserve requirement which this COnnission
concludes is necessary for reliable system operation. It is
inperative that generating unit construction be so planned
as to be economically deferable ins the event ‘that even agre

significant reductions in load grosth can be effected.

In the early years of the adopted capacity addition plan,
both coampanies are expected to have reserve capacities which
are above the 1levels which the Commission £inds are
reasonable and necessary for oberational purposes only.
After examination of Duke's evidence and the Public Staff's
supporting comments concerning the costs of delaying
construction of the units which are neai conpletion
(including the 1ncfeased inflation costs) and the Dbenefits
which can be gained from cormpleting the units on schedule
{including the reduced overall fuel costs) the Commission
concludes that it will be advantageous to bring Duke's early

units on liae as plénned. Bven thoagh this will result in
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kigh resecves until the nid-{S80's, the result wvill be less
total cost to the comse:_than if the units are delayed.
In oeha:; less inflationary times, this decision uculd not
be vralid. The Comnission concludes,. hovever, that the later
units should be dclayed and rescheduled in accordance with
the reserve requirenents wvhich the Comnission £inads
necassary. Due to the large sizes of units praéqntly
planned for the later years, occasionally there will be
abnoraally high reserves for short pericds of tiza.
Ho-;ve:. the reduced construction costs per kilowatt of
installed capacity, reduced operating costs per kilowatt-
hoar, and reduced envirocnaental ispact of the larger units

over the long-tera overshadow the short-ters excesssse.

— e b

Ths Connission :n;tntatls that it is ahsnlutely inpe:ative
that th&tconstznctzou of the later anits hc planned so as to
be econonically deferrable in the evant that locad management
and conservation efforts can significantly iednce the load
growth below prasent plaming lewels. The Commission will
require: that the aajor parties in tha.l979 hearings preseant
detailed discasgions of the economics of the various

‘construction possibilities for planded anits and the steps

being taken to ensure naximna flexibility at ainimum cost.

If it appears that ¢the State’s economic foresast is
revised upward or that the reduction in peak demands through
load sanagesent ‘' and coanservation will not occur as

projected, then it is important <that ¢this information be
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provided to the Comaission ;s-early as possible and no later
than the subseguent yearly Searings so -that the capacity
plans can be revigsed to meet demand requirements. Governor
Hunt's Administration has been extrerely successful in
attracting bhigh wage indnst:} to Rorth Carolina; whatever
capacity plan that is adopted =ust be .flexihle enough to
assure adegquate elsctric pover to potential or expanding
industry. This Administration's eaphasis on ptovihing mOore
and better jobs for Rorth Carolimians must not fail for lack

of adequate planning for electrical pover.

Based on the evidence received in this docket and in the
load ‘managenent and éoqservation docket, the Coanission is
of the opinion that the forecasts for electrical pouwer for
CPeL and Duke are as accurate as possible under present
conditions, The Commission also concludes that its adopt'ed
capacity addition plans are reasonable-and will result in
adequate and econorical electrical pover in Horth Carolina

for the fature period up throughk {992.

¥ith Tespect to VEPCO, the Commission concludes that the

available evidence is conflicting in wmany respects. The

‘Public Staff adopted and recomnended the same growth rates

for VEPCO that had been determined by an independent .
consultant for the Virginia Corporation Coamission. 6K The
rate of peak growth was approxiaately 5.8%« VEPCO
recomeended that <the proper rate of growth for planning

purposes was approximately S.4%. Beither 'party presented
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clear evidence -of the underlying factors gsed to develop

these growth rates.

The Public Staff presented a capacity addition plan for
VEPCO which 9onldvprotiac resecves at the time of the sumper

peak from (4.8% ¢to 18.5% above the Public Staff forecast.

" This was geserally consistent with its stated design

objective of 5% to 20% <reserves. VEPCO presented a
capacity addition plaan uhich would provide reserves at the
time of the summer peak which cacillate betveen (9.{% and
7-1% This plan does not appear to be comsistent with any
design objective. The capacity plans of VEPCD aand the
Public St2ff are shoun in Table j. The resulting resarve

requirepants are shown in Tables 2 and 3.

In Docket -"Noo E=22, Sab 224, TYERCO President Ragone
indicated YEPCO*s concern that it would not be able to duild

"enongh plants to satisfy the load. Tables 2 and 3 also show

that, if YEPCO builds accordiing to iés plan and the 1load
continues to grov at <rates -equal to the Public Staff
forecast, VEPCD's resarws will fall to the 5.6% level. on
the other hand, if the lover VEECO forecast occurs and the
hggho: Public Staff capacity plan is met, the reserves over

sumper peak load will not rise abaove the 22.4% level. The.

foraer clearly violates reascnahle construction planning

policy and the lattaor is a raeascnable Teserve level.

The foregoing comsents speak to the probable inadeguacy of
the capacity of VEPCO*s planned construction schedule.

_——
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Another major guesfion of egual importance concerns the
relative efficiency .and overall operating costs of the
planned construction. The Public Staff recommends use of
nuclear units to érovide base load capacity. VEPCO witness
Keesecker testified in this docket that VEPCO studies
indicated that nuclear generation was less costly than
fossil base load generation. In Docket Ho. 3-22.‘Sdb 224,
VEPCO witness Profitt concurred in this conclusion. Yet,
the FcOnmission ‘is faced with ‘the decisions by VEPCO to
cancel Sarry Un'.i.t: Ho. 3 and surry Unit N¥o. 4 and replace
this necessary nuclear generation with fossil generation.
This does not appear to be in the best interest of <the

ratepayers of North Carolina.

The Comnission conclud;s that VEPCO is planniné neither
adequate nor effigient electrical generating facilities.
The Commission further concludes- that VEPCO and the Public
Staff present in the |979 hearing a complete analysis of
expected loads and reguired generation for VEPCO through
1993.

The Commission concludes that it is reasonable to expect"
that ‘the planned reduction in annual growth rates for Duke -
and CPSL will be amet. This will require that significant
changes occur in the levels of usage and the time of that

Y

usage. The Consmission now bas underwvay extensive

-experiments in time-~of-day pricing and 1load nanagement

techingues. . The Coanmission will intensify its efforts to
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pronote conservation and locad nanagement and encourages the-

utilities to increase their effarts accordingly.

A3 part of its comservation prograss, the Conmission will
go forvard with additiomal examination of the effects of
load redoction vuwhich it can _encourage ¢through its own
actions and those which may be encouraged by actions of
other bodies such as the utilities, the North Carclina
Enerqgy-Division, the Hortkh Carclina Buildiag Code Couancil,
the schools, the PFederal Government, and others, It is
inperative that policy naki:s and electricity consumers
anderstand ‘options open to thea and the effects of their
actions on the costs of delivering electricity.

Tthe {979 bhearings will consider studies.now underway to

further rafine tha:dsnniéaion's forecasts, to define the
izpact og changes in veather on alectricity demand, to
isprove plant reliability,” and to quantify the effects upon
load and 1load <factor of increased uze of salar assistance
aad other alternative ebergy sources. The Commission
delayed publication of ¢this gyear's report in order to
axasine tho.evidence_oﬁtainad in itg consarvation and load
managanent hearings ia Docket ‘Ho. NB=-]00, Sub 78. There is
abundant evidence on the possibilities of wind energy,
biomass conversion, iaterruptible rates, radio controlled
mateor heaters, peak-load pricing, and other tools to help
lover <futures elactricity desand. Hovever, there is little

evidence: on predictions of the magnitude of bhelp the
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Commission can expect and of how soon that help can reach

significant proportions. These are matters which nust be
considered carefnlly in the 979 hearing. BEspecially needed
is better evidence on the need for generating plants near

the end of ‘the planning period. The |979 hearings are being

delayed to amid-year in order to give the Pablic Staff and

other parties tire to adequately develop reliable

forecasting inforaation on these satters.
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CHEAPTER III

PORECAST OF HATIOHAL -ANT STATE ECONONIC
AHD DENOGRAPHIC &OHTH

A. Introduction

Electricity is as essenti.a.i input to the production of

goods and services by <factories, institutions, and-:

commercial establishments. It is also used in the home to
provide services and entertainsent, The  demand for
electricity is similar %o the demand for other resocurces and

depends upon its price and the cost, availability, and

efficiency of the equipsent vhich utilizes it., The demand .

also depends upon costs associated vith the a.lte:natives to
electricity. Bo;;_i.npctttant .Ls the level of dnnand £c: the
service uhich electricity can render. Further, both the
level of desand for the service and the costs and
availabilities of electricity and its alternatives are

influenced by the level of econoric activity.

‘The Public Staff Report presanted ¢the results of the
Bovember {977 foracast of econoaic conditions in FRorth
Carclina, which was completed by économists in the Office of
State. Budget and Banagerent of the‘ Horth Caroclina Departzent
of Administration. This forecast for the {4-year pariod
{977={990 utilized an econoretric nmodel of the State's
ecoOnoRYy. This @acdel was developed by Budget Office

econorists in conjunction with consultants from Data
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Besources, Inc., a .national consulting f£ire in Lexington,
Hassachusetts. A forecast of the national ecomony to 1990,
which had been ' nade by Data Resources in the fall of 977,
served as the foundation of the Rorth Caroli;a econoric

forecast.

The Public Staff Report on the forecast is in three parts.
The first sets forth a description of the national forecast
to establish 'the basic assunptions of the State forecast.
The second part discusses the historical relationship
between econoric growth in the United States and econonic
grovth in Horth Carolina. The third part presents a sunnary
of ‘the 1long~-teras forecast for Horth Carolina. As will be
explained in more detail belou, a decision was =made ‘to
constrain the econbmet:ic néﬂel results in the‘i;st five
years of the fo:eéast to reflect an anticipated dampening of
the growth rates of income anq enployment. Thus, strictly
speaking, the State ecosomic model was followed only auantil

1985. The gnational forecast from Data Resources uas

accepted as given throughout the entire period }977-{990.

The results of these forecasts are significant because the
level of national and state econcric activity will greatly
affect the £futare growth in the use of electricity'in this
state. The Cornission presents below a'shortened version of

the Public Staff Report.
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8. The National Forecast

Real growth in the gross national product (GN?) is
expected to occur at a faster rate in the period 1977-1985
than in the period 1985=-1990. In the 1977-;985 pé&iod, the
average annual rate of growth in real GNP is expected to Ibe
42; in the 1985-1990 period, that rate of growth is ekpected
to average about. 3X. | The difference <reflects the
expectation that underlying conditions will be different in
the two periods. The forecast assumes that the current
levels of plant capacity and unemploymantiare not at full
utilization. The slack in the economy is assumed +to be
'gradually absorbed so that, by 1986, the economy will

operate at full employment of both. capital and 1labor and

will continue to operates at that level.to the end of the
forecast period. As ;a:reased production abso:#s the excess
industrial capacity in the early period 1577-~1985, real
growth will be higher <than long=term ¢trend levels. In
addition, the labor force growth rate and the capital stock
growth rate will slow down over the forecast period -and,
consaquengly. the long=~term growth rate will decline. The
increasing participation of women in the 1abor- force snly

partly offsets the decline in the labor force growth rate.

' The severity of the 1974~1975 recession and the increased
uncertainty about business conditions have slowed the growth
rate of investment since 1975 and, is expected to continue to

dampen investment plans. The rate of increase of the
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productive capital stock is also expected to slow down in
the mid-1980's. Worldwide excess capacity in some
industries, such as the steel industry, is expected to
continue to dampen new investment in the foreseeable future.
In addition, Data Resources predicted that the decline in
spending on research and development_in the United States
will take its toll on future investment. Finally, increased
expenditure requirements in.the area of pollution abatement
are exXpected to absorbh funds that earlier would have gone

into investments to expand productive-capacity.

Prices are forecast to increase ét fairly high rates
thrquéhout the period, but the forecast shows a pattern of
declining rates of increase. From an inflation rate of
around 65 as of February 1978,_thé forecast shows a fairly
continuous decline in inflation rates to 1990, at which time
the rate of growth of the Consumer Price Index (CPI) is
expected to Dbe in the neighborhood of 4%. The persistence
of inflation in the forecast is predicated on ,Z several

assumptions, as follows:

(a)- Enexrgy prices will continue to increase ahead.of the
general price level, - averaging 13.6% through 1980, and then

will moderate toward the rate of increase for the general

-price level, but will never get below a 65 annual rate;

(b) Energy prices will contribute at least an additional
percentage gpoint to the inflation rate throughout the

forecast; and
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(c) Wage settlements will continue to be in the range of
7 1/2% to 9 1/2%.

Real per capita income growth rates follow the same
pattern as real income in the éﬁrecast, increasing <faster
between 1977 and the early 1980's thaﬁ in the mid=1980's and
late=1980's. Through 1982 the expected g:owfh rate in real
per capita income ranges from 3.3% to 4.2%, with the
exception of the projected slowdown in 197% when it bottoms
at 1.7%. From 1983 to 1990 the expected growth rate iq real
per caéita income ranges £xrom 2.4% to 2.9%. As explained
above, this pattern reflects the q;adual elimination of the

excess capacity in capital and labor.

The rate of growth of +total national nonagricultural
employment is expected to stay above its longe=term trend
rate through 1382 and then is expected to éape: off and

Settle into a2 lower long-term growth trend than that which

actually occurred in the 1960's and 1970's. Manufac;u:ing
employment should grow at a slower rate than total
nonagricultural employment, continuing a trend which dates
back to the 1950's. Growth rates in employment are expected
to drop £from around ' a 3% annual rate in the early forecast
period through 1981 to a 1.7% rate throughout the rest of
the forecast period. Within manufacturing, employment
growth in the durable goods industfies is projected to
continue as in the 1960's and early 1970's to be roughly
twice as great as in the nondurable goods industries.

Growth in nonmanufacturing employment is forecast to be
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greater than grovth in manufacturing enployment, but the
difference is not expected to be as great as it has been in

the last |5 years.

Past trends in the composition of industrial exﬁansion are
continned in the forecast with a few exceptions., Industrial
production is forecast to grov at an annual average rate of
5.3% through

1985. The changing age structure of the

population is forecast ¢o boost the rate of household
formation in the {980%'s, and this trend is strengthened by
the ¢trend toward single individuals establishing separate
households. The increasing affloence of ‘these -uiddle-aged
households is forecast to result in strong demands for

medical

housing, travel, recreation, services, home
furnishings,” -and nonautonotive durables -+throughout -the
{980*s. The only significant break with past ‘trends is that

the auntomobile industry is not forecast to grov as strongly

as it has in the recent past.

C. Historical Comparisops Between ;hg-gcgngnieg of
the United States and Horth Caroljina

An exanmipation of the {6 years from (96} to":976 gives
some perspective on the relationship .between growth 3in the
national econoay and growth in the North Carolina econonye.
The economy of Morth Carolina has been growing more rapidly

than the national economy. Annual population growih has

been marginally highber in Rorth Carolina than in the natioa,

averaged |[.]3%% in North Carolina as compared with
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l-{!{% f£or the nation. However, total annual aomagricultural
enploysant g:ﬁith in the 8960-19?6on:iod has averaged a2
fnll percantage point kigher in North Carclina thamr in the
aation: 3.5% comparad to 2.4%. The sovement away £¥on
agricnltural employment occurred later ia North Carolina
than in the OUOnited Statas, This fact, together with the
rapid grosth- in the labor forcs im  Worth  Carolina,
espacially anong vomsr, accounts for the differonce batween
population growth and onplofnent growth in BNorth Ca:olin&
and in the mBation as a vholns.

?he labor force for maaufacturing in Nortk Carolina has
grown at triple the rate of that in the unitad-Statns, 2.6%
average anngcal. g:ouih‘ compared to  0.8%. In tbe

- -

nonmanufactaring catﬁgo:ias of cxplnyiant. Borth Carolina

averaged 2 |% higher grovth rate than diad the Uaitod Statas:
4% compared to 3X. Thus, North Carolina has  becoae
incroasingly sore dependent on manufacturing ia the last |6

yoars and the Opited States.has become less so. Uithin the

sanufacturing .sector, growth in norndurabie goods eaployment
increased tirce tizes faster in MNorth Cazolina tham ia the
United States: 3.0% con‘pa:‘ﬁ to {.1%. Annnal growth in
nondurahle goods employment in ZNorth Carolina outpacad the
United States: 2.4% compared to 0.5X.

The <rapid growth aof ganuafacturing aaployment in Borth
Carolina can be attributed to at least four factorzs. Pirst,
the shift <from fara eaploysent, which gained asomantus
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throughout the }950's, created a large pool of potential
nanufacturing enployees. This, movement was reinforced by
the relatively lov enmployment in tLe rural areas of the
State. Second, the investsent in reads in Rorth Carolina in
the late |950's and early ]960's opened up the ru?al_ areas
gor induastrial development, creating an abundance of
relativgly inexpensive open space for nevw plant locations.
Third, the traditional industries in Borth Carolina, Iumber
and xooq. furaniture, -and textiles, created a widely

dispersed network of vinb;e small towns which have served as

nuclei for nev industrial developsent throughout the State.

Finally, <the central location of Horth Carolina between the

great northeastern markets and the surging southern narkets
has made it an attractive location for manufacturers of

consuper goods.

The rapid growth in enploysent opportunities in Horth
Carolina, the increasing labor force participation rates,

and the growth of higher wage, consumer goods industries

‘have all conbined to produce a higher rate of growth in per

capita personal income in North Carolina than that in the
nation. in real terns, per cap%ta incone grew at an average
annual rate of 4.0% in North Carolina between |96{ and ]976,
vhereas the sane measure averaged a 2.9% rate of growth in
the United States. Comparative éata on housing starts, car
sales, bank deposits, and retail sales all confirm that
growth in North Carolina has proceeded at a faster pace than

in the nation.
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As rapidly as econoaic actirity in North Carolina has been

. groving relative to activity in the nation, the State’s

level of econonic velfare' resains significantly below the
national level. In {976 per capita income in Borth Carolina
wvas 85X of the comparable national figure; in 1960 it was
Ti1% fﬁe sane kxind of relationship betueén Horth Carolina
and <the pnation can'be observed in other areas f£roa housing
starts par person to expenditures per pupil in education.
Therefore, even-if one takes the conservative position that
growth in the Horth Carolina econory has proceeded nore
rapidly than growth in the national econoay solely because
it is‘ @catching up® with national levels of econoaic
velfare, the fact that there is still considerable
diffarauce inplips that growth rates ia economic variables
£otpao:th Carolipa will continge to be higher than those for

the nation.
D. Ihe Long-Tern Forecast Lol Horth Cagoljina

The long-torn forecast for North Caruvlina was divided iato
t¥o tine pericd=. The forecast of the econocaetric model was

accepted by the ©Public Staff as given through 1985.°

However, in order to vTreflect the deceleration of the
catchisg up process, lower growth rates than those obtained
froa the sodel vere inposed onrn ‘econocmic variables in the
period 1985-}990. Quite clearly, there is an element of
catching up in the reacent North Carolina developmant

exparience. Growth has been especially rapid in the areas
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of durable smanufactures, . excluding £furniture; in ‘the
aondurable areas of chericals and rubber; and in the
noapnanufacturing areas of finance, insurance, real estate,
state and local governments, services, and trade. Por some
‘sanufacturing industries, initial levels of .employment in
the early {960's were so very small that modest absolute
increases in employmnent in these categories é:odnced very
high, and probably unsustainable, annual percentage rates of
growth. The nrodel egquations in these areas picked up these
high rates of growth and p:;jected then into the fature.
Hovever, there will almost certainly be a sloving in these
rates of grovth in the <future as the proportion of

-eaployrent in these industries in Horth Carolina Teaches a

balance with the narket oprortunities im ‘Horth Carolina and

adfjacent areas. A gsinilar arguaent applies ia the
aonnanufacturing areas. It wvas a natﬁér of imformed
judgment to determine at that peoint in the Cforecast to
override the @model results, and a decision was amade to make

that point the year '1985.

Tthe Public Staff Report of the Budget 0ffice forecast
indicates that population in ¥orth Carolinas is expected to
increagse at a |.2% annual average rate throughout the
forecast period. This compares with the Data Resources

forecast of 0.9% annual grovth in population for the nation.

A

The forecast for employmenrt growth to 1985 indicates that

past trends will be acceleratinge. Total nonagricaltural
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employsent iq forecast to increase at an annual average rate
of 5.1% fzom 1977 to 985. Coptinued decline im the
unezploynent rate, £further shrinkage in the agricultural
sector, and sose increases iz labor force participation
rates enable ¢total nonagricuitural labor force grouth to
outpace population growth. Within the nonagriculturcal

esployment category, masufactaring employsent is forecast to .

groy at an aanual average ratc cf 5.55, aad ﬁonnanuzactn:ing
enpioynent is forecast to grow at a 4.3% average annual
rate. 7Thus, Morth Carolina is being forecast to follow the
national tremd toward beconing a =ore ge:vica-o:iented
econony. Within <+the nanufactoring elpioynant catagory,

durable goods indnstries are formcast to increase their

eaploysont at twice thae grovth ratae of the nondurable - goods.

industries; durable goods eaploynent is forccast to gros.at

an average annual rate of 5.6% and nondgrable "goods at an .

average annual cate of 2.7%. Thus, the "burden® of growth
is placed on the newer indusm%tries in North Carolina, e.¢..
electrical machinary, stone, clay, glass, fabricated netals,
instrupents, and nonelsctric nichinury. These industries
are: forecast to grow quickly at the national level, and

- BJorth Carolina should continme to increzse its share of
esployseat in - thess industries because of its continuing

locational advantagas.

Real per capita income.is forecast to grov at an average
annaual rate of 3.8% from [977 to }98S. The comparable
forecast for the United States is.3.3%. Prom {985 to 1990

@
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the rate of growth of treal per capi&a income for North
Carolina is forecast to be an average annual rate of 3.(%,
whereas the national forecast is for an average annual rate
of 2.7%. Tétal real personal income is forecast to grow at
an annual rate of S;DX through {985 and at an annual rate of
4.3% during the |[985-]1990 period. mhe.sane forces operating
at the national level w¥ill tend to slow ¥North Carolina's
growth in the Rrid-1980's and late-]980's. Real retail sales
are expected to grow at an annual average rate of 4.7% to
1985 and at an annual average ere of #.1% fronm {985 to

1990.
E. Conclusion

In summary, the forecast for North Carolina over the
period {976 to $990, as set forth .in the Public Staff
Report, is that the growth trends established in the period
1960 to 1976 will continue but gnot at the same levels.
¥orth Carolina will continue tec grov more rapidly than the
nation but the differences in grovth rates will diminish.
As the levels of econonic welfare in Horth Carolina approach
national levels, sore poderating in the State's growth rate

is expected.

The national forecast of strong growth in industries which
are not rav material oriented, such as nonautomotive
consuner durables,‘blastics, and electronics, bodes well for
Rorth Carolina. These industries have located in FNorth

Carolina in the past to take advantage of the availability
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of labor, open land, transportation, a.nd access to growing
packots and will continue to locate in Harth Carolima in. the
foture. These industries uill raise arex:aée gsage - rates in
the State and feed the expansion of the nonmanufacturing
industries, such as: services, trade, finance, insurance,
real aestate, and coastruction. A:.'.J. .af these forces point to
a2 continuation of past trends into the future. Table &
surmarizes those parts of the Budget Office's econonic
forescast which vers used in the Public Staff forecast.

@ - — ¢ 6 f Ememesimanas . va
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CHAPIER IV

LONG-TERH ELECTRIC EMNERGY AXD PEAK-~LOAD PORECAST

R. Introduction

The dPublic sStaff of the MNorth Carolina Utilities
Compission presented the most complete and detailed set of
studies ‘on the long-tern forecast of electric energy sales
and the growth in peak 1load in North carolina. The
Conmission's own forecasts are derived from the forecasts
nade by the Public Staff. ‘' Bajor emphasis was placed on the
"base case" with significant dounward adjustment to reflecf
the CAnnission's consideration of the effects of the %load

management® and P"conservation® scenarios. ‘This chapter

wa

-axarnines ‘the studies of the Fublic Staff; Duke Power.

Company, Carolina Power & Light Company, Vvirginia Electric
and Power Coapany, and the various intervenors and .pablic
vitnesses wvhose testinony influenced the Conmmnission's
decisions. Major considerations leading to the Commission's
conclusion that the "base case" forecast would not occur and
leading to the Conmmission's ultimate reduced 1load growth
expectations are containqg in Chapter VI, "Ouatlook for
Conservation and Load Management; A Survey of Alternative

Energy Sources."

B. The Use of Bconometric Analysis

™

The basis of econonetric forecasting is the formulation of

historical models of electricity consumption. W#ithin these
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econonetric models, the demand for electricity is related to

a set of relevant demographic and economic factors, such as:

population, incore, esploynent, industrial activity, .

electricity prices, prices ;. of alternate ’fnels, and
teaperature, Hitk the use of historical data, statistical
relati on=hips can be developed between electricity
coasunption 2and these social and economic factors. Given
reasonable pébjections of the expected growth in population,
incone, omployeant, and tha like, the astizated historical
-relationskips can be used to forecast the £ature level of
alectricity cnnsnnpéion. The reliability of the forecast is
dependent on the f£ollowings

{e The adeguacy of the econczetric mocdel ia explaining
the historical rate of growth in electricity consuaption:

2. The accuracy of the projections -of economic and
denographic growth; and

3. The degree of homoganeity between the historical
period and the foracast period.

The Public Staff presented separatae econometric energy
(E¥H) =models for the residential, coamercial, and industrial
custoner classes. Summaries of the long-tera Public Staff

TREND forecast for CPSL and Duke are provided in Tables 5

and 6. The TREXD <forecasts revealed an expected rate of
grovth in energy sales of approximately 6 3/8% for both
companies., Peak desand projections were developed by

® -

.
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applying average customer class load factors to the forecast
energy requirements. As pointed out by the Public Staff,
the TREND ZIforecast nust be considered an optimistic
projection o0f energy sales in viev of the assunptions upon
vhich the forecast was based. These assusmptions include the

following:

| Strong econoaic grovth in North Carolina and South
Carolina in the 1976-}1990 variod as evidenced by rates of

growth for such indicators as:

R.C. S.C.
Real personal incone 4.8% 5.0%
Real retail sales §8.5% 4.7%
Manufacturing employment 3.2% 3.5%

2. Electricity prices rising slightly above the general

level of prices (Table 7):
3. Het substitution of"electricity for alternate .fauels;
4. No dramatic change in energy-related technology;

Se A continnation_ of the present fora of rate design;

and

6. Bo direct consideration for possible energy and
peak-load reductions due to conservation prograss and

policies, system load nanagement, and peak-load pricing.

The Public Staff base case forecast was generally
congsistent with the 28th Annual Electrical Industry Forecast
(Electrical Sorld, September |S, {977), which is based on



t

-

50

sinilar assuaptions. The {978 Electrical Horld forecast is
lover than the (977 forecast: the average annual rate of

growvth in peak lnad for the nation is now Zforecast ¢to be

only S5.0% antil 1985, then dcopping to 8.6% by 199S. Ia .

each of the energy sales sectors, the twe Horth Carolina
corpanies hmve historically grown more rapidly than the
%ndnst::y as' a whole. This :glationship should certainly
continune for the (976~§950 pericd, given the probable
outlook for economic growth in the Caruvlinas..

The three major elec¢tric utilities presented their
forecasts of growth in electricity sales. CPSL, vwhose
estizates of future electrical lcad were based on estimates

of custoser ensrgy rogquiresents, £forecast an average,

conpognd grovth rate in energy sales of approxinately 5.7%

through |987, dropping %o S.4% through ]997.  CPSLYs
forecast of energy sales throngh [997 is set out in Table 8.

Duke's forecast of £Luture pa.ak loads and sales included
saveral aa jor assunptions. Pirst, Duke assumed that its
service area will ' contime ¢to grou, aspecially since the
goveransents of Northk and South Carclina are encouraging
industrial growth. Howevar, as Duke witnesses pcinted out,
the econony of Duka's ssrvice area will grox zat a =more
moderate rate compared with the fast pace of the ]260°'s and
early {970¢s; custoxer=® will contribute to the lowor growth
by coatinuing theiz conservation efforts and by adopting

Duke's suggestiouas for load panagenant programs.. Second,

~ 5 =

m
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Duke!'s forecast assured that there will not be an
extraordinary conversion from fossil fuels to electricity.
Duke nade sales projections for a number of different
classes of customers and utilized more than one meihod for
each group vhenever possible. The methods involved
projecting the usage per customer and the nunmber of
custoners, relationships betveen sales and econonic
variables, and historical'growth patterns. The projections
wvere first pade including the effect of load management that
has already occurred. Adjustments to ¢the sales forecast
vere then mnade for the effects on sales of additional load
nanagesent. The sunm og Duke *s sales projections by custoner
classes y;elas the forecast of cénpany regular sales that

afe set forth in Table-9.:: . - -

VEPCO's current emergy forecast for the years 1977-{987 is
shown on Table {0. The compound anaual kilowatt-hour growth
rate for this period is 6.6%. Little explanation of the

underlying methodologies was given by the company.

C. Porecast of Electricjty Sales to Resjdential Cuystomers

In its base case, the Public Staff forecasted residential

sales for CP&L and Duke, as follows:
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gagolina Pover & Light Company - Resjdential Sales

1976 actyal) 1985 1390 1992
GWH Sales 6,891 10,722 }4,02.3 15,618
% Bate of growth S.7% 5.5% 5.5%

Duke Power Company - Resjidential Sales

1976 (actyaly }198S ’ {9380 1 992
GWH Sales 11,327 : 18,237 23,776 26,438
% Rate of growth . | S.8% 5.5% 55%

The analytical approsch used by the Public Staff to

forecast the demand for electricity by residestial customers

wvas. .to - estinate egonoaét:ic rodels of residential

-elactricity demand using anltiple regression amalysis. The

residentinl forecast, was based on the assuaption that the

- vesidential desand for eiect:icitz.is.basically a Zfunction

of several economic variables, inclnding the onumber of
residential customrecrs, Ehe :épl price of electricity, and
the asount of real 3income available ¢to resideantial

custonors,

The DPublic Staff used l@ltiple regression mcdels which
describe the detorainants of :asidential'eleq%:icity‘ demand

to Jderive estimates of the isclated effects that changas in
particalar variables have on the residential denand for
electficity. Lbug-:nn elasticities of ¢these variables
{e.3., the real average price cf electn‘.city,.' real: personal

income, and seasonally adjusted real retail sales) were used

with the forecast growth rates of the variables ¢to cbtain_

L ¥
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groéth- rates in residential electricity sales for different
tine periods. These estimated growth rates were applied 'to
historical values of residential electricity sales to obtain
forecasts of the expected levels of sales of electricity to

residential custopers.

In order to check the reasonatleness of the econometric
forecast, the Public @ Staff investigated H several
noneconcnetric  forecasts. Basically, these forecasts
consisted of performing linear and exponential trends on
historical data, such as: the number of customers, actual
enerqgy sale§, actual peak load, historical average use per
customer, and appli;nce satuiation; Table |} shows the
results of ¢the Public Staff residential noneconometric
energy forecasts. These results support the results of the

econonetric forecasts.

caroljna Povwer £ Light Company

'To forecast residential energy usage, CPEL first estimated
the total number of custowers -that would be on its systea in
the future. Since the total nusnker of residestial customers
on CPEL's syster correlated closely vith the total number of
housing and . mobile home units in the nation, CPEL used
projections of the future total pational number of -housing

and mohile home units to forecast the total systea nunmber of

'future residential customers.
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¥ithin the residential sector, 9281'5 largest nunber of
customers is in the class which uses electric water bheaters
but does not use electric heaé. In order to determine the
relative propartions of each type of residential customer,
CPSL correlated the historical rate of growth of “water
heated only® rasidential customers to the total number of

housing units and nobile homes. Using projections for the

total number of housing usits and mcbile homes for future

years, and.‘asauning that the rate of g:osth of this class
customer would follow historical patterns, CPEL was able %o
foracast the total number of <residential custorers with
electric water heaters but without electric heat. It wvas

assuned that a large portion of those residential custonmers

presently usinsg natural .qas wonld continne to. have it

available, even vith the curtailsent of natural gas. Theso

customers represent a large proporction of ainimua use

" electric customers. Therefore, .the toéal number of

customers in this class was assused ¢to decline only
slight ly. (Stbzequent events have shown that prediction to
be 2 good one. The natural gas utilities bhave enough gas
avai;ahle' nov, due to decreased cnrtailnents..to actively
pursge ney :esidential custorers.) By subtracting the
customers in these ¢twvo classes £roa ‘the total expected
nuaber of residential customers, CPEL aﬁ:ived at the
forecast for the number of customers with electric heat. As
a result of these assumptions, CPSL now expects 2 saturatioa

of electric bheating customers of 38$'by 1957. This is an

)
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increase over the 23X saturation of electric  heating

custorers in (976.

In order to estimate the average use per customer for the
residential sector, CP&l used historical data to deﬁernine
the effects of wveather, growth in the residential class,
price, abnormal usage Quring Deceaber (due to the holiday
seasoﬁ), and conservation. In order to project future
usage, CPSlL assumed that normal weather would occur ané
assumed also that a real increase in the price of
electricity (over the inflation rate) of |% per year would

occur.

Duke pover Company

Duké's residential sales‘forecast #as based on projections
of two paranmeters: .cnstoners and kilowatt—-hours per
custoner. The customer forecast was based on the historical
relationship between Duke's total residential customers and
the population of its service area. Duke aused the
population estimates by the Bureanu of Economic Analysis,
United States Departaent of Commerce, to compute the number
of customers. This estinate of total residential customers

was then disaggregated to the individual residential rate

schedules.

Projections of kilowatt-hours per residential custoamer
vere developed by using multiple regression technigues to

analyze monthly usages by rate schedule and to estimate {977
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temperature—-corrected sales, Projections "for usage per
customer vere develsped by coskining elasticities Sfrom
econosetric nodels with grouwth zrates £for the. applicable
independent variables. The <resulting projection of usage
per custogser aultiplied by the number of customecs yielded
estinates for fntp:e K¥H sales. The projections of usage
per custoaer £for e¢ach resids=ntial rate schedule vwere
ve:ifted by'indepondent projections nade by Duke's marketing
departesent,

D. Ihe Poreegst of Electricity Sales to Compercial Cystonmeps

The conrercial energy sactor encompasses a wide variety of
customers “and uses of electricity. The commercial
classification is a +heterogeneocus =mix of wholesale and
ratail-- - trade operations, service  activities, and
gnve:nnental' anits. Bany of the commercial uses of
electricity a:e.sinila: tc residential uses, such as indoor
lighting, vefrigeration, cooking, air conditioning, and
space heating. There ave also specialized commercial uses
of electricity, such as ouwtdoor lighting displays and

business sachinery. -

The 1964~{S73 period was characterized by a rapid growth
in the commercial coansunption of elect:icity.. As pointed
out in the Public Staff Report, Duke and CPSL experienced an
approxizate {2% aznnual growth rate "in conneréial sales
during the |[964-]1973 periocd. The coabined effect of

econosic recession, rising =real electricity prices, and

X.
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voluntary conservation caused a dampening of the annual
growvth rate in conpercial energy consuaption down to
approximately 3% for both companies during {973-1976. As a
degree of stability was brought to tﬁe national economy and
to the energy markets, sales to coanércial custonmers
achieved a nodest §routh rate of 5 /2% to 6% during {975~

}1976.

The econonet;ic forecast analysis of the Public Staff
restlts in an estimated rate of growth in commercial KFWH
sales for CP&L and Duke of approximately 6.5% for the 976~
1992 period. The forecast of commercial GWH sales for CPEL

and Duke for selected years is set forth as follows:

Carolina Pouver & light Company - Commercial Sales

1976 " 1985 1990 1992
GWH Sales 4,046 7,048 9,662 {0,979
% Growth rate 6.8% 6.6% 6.6%

Duke Pover Company - Compercial Sales

[976 [985 1990 |992
GWH Sales 7,987 13,959 19,218 21,834
< Growth rate 6. 4% 6.6% 6.6%

Ag discussed in detail in the Public Staff Report, the
conmercial econometric nmodels used the following as
dependent variables: the real average pricevof electricity,
the real retail sales, the real price of #2 fuel oil, and a

veather variable. Alternative mnmodel specifications were




58

estinated using a data =et for each conpany consisting of
nonthly observations over the pericd {965 to |3976. The
statistical nethod of aultiple regression vas used to
separate the effects ., of each of the variables whickh
deternine coamercial KW desand. Time lags were included in

the. nodels ¢to estimate the dynamic response of commercial

. custogers to changes in the price of electricity, the lewvel
‘of retsil sales, and the price of fuel oil. An estipated

rate of growth in commercial sales was generated by applying
long=-run elasticities to assumed growth rates in the acdel
variables. The econoretric analysis for CPSL and Duke
results in an estinated rate cf g:ost} in commercial XNH
sales ‘ct approzirately 6.5% for the period |976~{992.
Although this growth rate is above thg expected future rate
of growth in commercial sales for the United States, a ~6.5%
grovth Tate is well below the historical commercial growth
rates of 9.8% and |0.]% over the period (964 ¢to }976 for
CPEZL and Duke, respectively.

As ian the case of residential energy sales, the Public
Staff parformed a noneconosetric inwvestigation of cpnne::ial
sales to chock the rTeasonableness of the econometric
forecast. The initial analysis sas to forecast energy sales
with . siaple linear and expoanential trends of the available
historical data. <The e:‘pomntial trend shown in Table 12
appeacts to increase dramatically after (982 and was
considered to be an upper bound estinmate. The second type
of analysis was to trend, linearly and expomenrtially, the

.,.-
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historicgl average use per custoper and =zultiply <these
trends by the 1linear trend of coammercial customers. As
shovn in Table {2 this type of analysis resulted in
forecasts which lie between the aforermentioned historical
sales trends. Table |2 also includes an average of all
cornpercial energy estimates and the éverage.of the post

likely estismates.
Carolipa Power & Ljight Company

In order to estimate comneréial custoners, CPSlL developed

a trend which tied 'the growth in commercial customers to.

residential custorers. This assumed that the two growth

rates would stay reasonably close in the future.

- e evemmes &  wwme—— e & X - wr ¢ e

As in the case of its residential customers, CP&L
estimated the average use per ccmmercial customer by using
historical data to deternine the effects ofiueather, growth
in the customer class, price, abnocmal usage duaring
December, and conservation. In order +to project future
usage, the occurrences of pormal weather and .a real increase

in the price of electricity of {% per year vere assuned.

Duke Pover éonggnz

Duke's comnercial customers are served under the company's
‘éeneral Service Schedules (G and GA). FPor each schedule,
the kilowvatt-hours per customer uere analyzed separately to
allov adjustment for the effects on usage of changes in

.anhient temperature amnd to calculate estimates for {977.
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These usage per customer estiaates, together with the nuazber

of estiaated custoners, vere used to deteraine the
t eaperatare~corrected - salas for Schednles G. and GA. Duke
then .applied decliming growth rates <£roam the .historical
trend to the {977 estimates of Gereral Service sales in

order to calculate the long-range p:ojéétion.

E. The Popecast of Zleciricitiy Sales io Industrial Customers

The Public sStaffts industrial sales forecast was the

result of the application of two methodologies. The first

vas based on multiple :egression technigques. The second s&s

" based orn <¢the historical zelationship between growth in

nannfactn:ing eaploynent and growth in indostrial KuH sales.
The final forecast was bascd on a conbination ot the two
nethodslogies.: The forecast rates o£ annncl g:ovth in
industrial XWH ‘sales during the 1978-]985 periocd are 8.53%
for ' CPEL and 7.59% for Duke. The {985-{992 forecast annual

growth rates are 7.89% for CPZL aad 6.98% for Duke. The

main determinant of the expected growth in the industrial
use of eleci:icitz is the strong crate of growtk in
manufacturing e-ployients in 3crth Carolina and in South
Carolina. The Public Staff concluded that the rates of
growtk in industrial sales for CPS1 and Duke did not appear
unreasonable in viaw of the curremt forecast for growth in

manufacturing eaployment in the two states.

.The Public sStaff forecast of industrial GWE sales for CPSIL
and Duke for selected yYears is set forth belowus

@
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Carolina Pover & Light Company - Industrial Sales
1976 _{actyal) 1985 19%0 - }992
GWH Sales 8,759 {8,293 26,738 34,123
% Growth rate 8. 5% 7.9% 7.9%

Duke Power Company - Ipdustrial Sales

1976 {985 1980 1992
GWR Sales 18,817 35,574 49,858 57,067
% Growth rate - 7.6% 7.0% 7.0%

carolina Power & Light cémgggz

CP&L's industrial energy forecast was basically a
consensus of the estimates of its custoners, i.e., ‘the
coapany's industrial sales wmanager called upon its large

industrial customers to learn their future plans.

Duke Power Company

Duoke's textile sales, which amounted to 56% of its
industrial energy sales in |976, were forecast using an
econonetric aodel. This projection was supported by two
other models, one involving the textile producti;n index and
the other using textile =mill consumption of fiber. The
textile éales forecast was between the +two alternate
projections. Sales to other industrial customers were
projected 1in two parts: nan-nade <£iber plants, which
comprise about 22% of these sales in |976, and the remaining
group. The ]978-]1979 projections for man-made fibers vwere

estimated by Duke's marketing departaent based on expected
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E¥V load and bours uss of demand for each customer. The
long~range projection was based on the historical
telationship betveen Duke’s sales and the national

production of man—-made fibers.

The ;enainde: of the industrial class was projected usiang
a declining growth rate trend. Duke added to . this
projection . the energy associated vith a 00 NF industrial
plant that Duke expectsd to start serving in [98. The
forecasts of sales to other classes ware based on growth
factors from historical tremnds, e:éépt for interdepartmental
sales. The latter sales vwere projected based upon the

’ experience of the hanager in charge of the water systess.

demand by utilizing three independent but closely related
foracast methods. fi:st, a peak forecast was developed fron
the forecast of total system emergy production through use
of an ave:age‘(7 years) ;ysten lcad factor. Second, a peak-

load forecast was calculated by using forecasts of future

KWH sales for each major custoser class in conjunctibn vith

average {6-7 years) class coincidental peak-locad <factors
wvhich had been obtained fros' historical cost-of-service
stuadies. The third s=method used a direct econometric
estimation. The Public Staff determined that the second
nethod, the customer class energy requirenent - load factor
| method, was the nmost reliable approach to developing a

P. The Peak-lond Porecast - - -

The Public StaZf nade its estimmtes of "base-case® paﬁk

o
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forecast of peak demand. The econonetric peak-load wmodels
vere used only as checks on the validity of the results of
the load-factor estimates, due to statistical problens
i;hetent in the econometric nodels. The strong poiat of the
customer class approach is that it provides a direct linkage
betveen the customer class energy forecast and the systen
peak-lcad forecast. The customer class approach recognizes
changes in the mix in energy sales by class of service and
directly reflects thes in the . peak-load estimates through

the coincident peak customer class load factors.

The peak demand estimates for CPSL and Duke resulting from

this analysis are shovn below:

Caroclina Power & Light Coepany - Peak Demand

1976 (actual) 4985 1990 1992
Peak Demand (MW) 5,121 9,375 12,777 14,486
‘% Rate of Growth 6.9% 6o 4% 6.5%

Duke Power Company - Peak Demand

1976 (actual) 1985 1990 1992
Peak Demand (MW) 8,60 €,385  2{,209 24,]27
% Rate of Growth 6. 7% 6.6% 6.7%

Using the long-term TRENRD forecast as a bench mark, the

Public Staff developed three alternative peak-load
projections which atteapt to quantify the possible growth
effects of such measures as new conservation prograns and

load nanageient. These alternative scenarios reflect



reasonable upper liamits of the izpact of conservation and/or

load panagesent on capacity expansion planning. These

scenarics ares

{- Comservation = a |5% reduction in estisated systea

energy sales by 1992 with a constant load factor;

2. Load HNanagerent - a (0% increase in systea load
factor (not exceeding a locad factor of 75%) by 1992: and

3. Coabination Load Nanagement and Conservation - a }|S%.

systes energy gsales reduction and a2 (0% increase in load

factor by 1992..

New construction schedules vere designed for each of these
alternatives and nev estimates of the price of electricity

under each sceaaric sere nadea.

A zon:th":scana:io'uas studied to_deteraine the effect on
the price of electricity of the overbuilding of electric
generating £acilities. It was assmed <that generating
facilities would be constructed under the “bass casg®
capacity -é:p&nsion schedule with load actunally growing as
shoun ;nda: the Cosbined Load Hanagesont and Conservation
scenario. The iampact of this occurrence would be %o
siaultaneously raise and lover near tera prices becauss
extra plant would be on line, but these more efficient new
plants vould have lover fuel costs. Prices of electricity
in later years would be reduced because the plant cost
inclnded in the rate base would include less inflation.. It

@
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vas found by the Public Staff that such "overbuilding™ of
generating facilities would not dramatically increase the
pfice of electricity during the study period. The study
shows ‘that the net efféct of the additional plant wounld be a

1% to 2.5% increase over tbe nominal price of electricity.

Carolina Power & Ljght Company

As pointed out by the company, CPEl's estimate of the
future electrical load which its custowmers will place on the
system is to a large extent based 6n estinates of custonmer
energy requirements. CP&lL first estimated total energy
requirenents for the systesn. Ihen, in order to develop the
conpany's load forecast, CPEL determined coincident peak-

load ~factors- for~'each energy classification and combined

_them into a composite innual“systen load factor. The total

projected system energy inpat and the ©projected annual
systen load factors were then used to forecast the CPEL
system peak load for each year. CPEL's current peak-load

forecast is set out in Table (3.

Duke Pover Company

Several assumptions underlying Duke's projection of its
systen future peak loadq have heén discussed previously, but
it is ipportant to reiterate that Duke's projections of peak
load take into account the effects of its load =management

progranr and the conservation efforts of its custoners.
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In osakiag its forecast of peak loads, Duke projected
separately the sumner and the winter peak 1locads. These
peaks have been growing at different rates due to the
degrees of saturation of air conditioning and electric
heating. The suamer and vinter peak loads were separated
i..nto two coaponents: tenpe:atn:e—:eséonsive loads and base
loads by using regression analvsis technigues. The coapany
deterained growth factors for botk types of loads.: ane'ws
loag.-:ange: forecast of sumaer peaks is shown on Table {8«
Its forecast of winter peaks is shown on Table {Se Duke's
peak-lcad £forecasts are lower than the "base case® forecast
of the Public Staff and are approxinsately the same as tha-
Public Staff's coaservation scenario. Duke's forecast also
showed that the company will resain a sumser peakj.x;g coapany
through 1990. ' e e e

A S

- - Yihzginia Electric and Power Coapany

VBPCO*'s current peak-load projections were based on
aecononetric models, veather ' models, and historical
projecticn technigues. The cospany .used the service of

outside consultants to provide an independent forecast for a

reviey of the reasonableness of VEPCO'S own forecast. As
pointed out by the coapany, VEPCD is 2a summer-peaking
company and, barring unusual growth in winter load, expects
to resain a suaner-peaking company for Ehe toras\t:aahls
future. VEPCO's suamer peak-load £6mcast for the period
{978-1987 is shown on Table 2. Growth is expected to resain

@
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vell belov the long~tera historical growth rate and will be
affected by iaplementation of load panagement <+technigues
beginniag in {980. The coaspound anmual growth rate

predicted by the company for the ]977-|987 period is 5.3%.

G. Comnents by Public Witnesses 3and Intervenors

The Coammission encourages participation in its hearings by
public witnesses who have concerns about the satters under
discussion or suggestions for Coammission consideration. A
mixture of concerns, criticismes, and suggestions for
inprovenent of tﬁe forecasting methodologies of the Pumblic
Staff and the companies were offered during the Pebrnar}
1978 hearings. Response to ccncerns relating to nuclear
pover .safety uill be treated in another section of this

report.

A novel approach to forecasting, utilizing . only
residential meters as a predictor for total syster growth,
vas presented - to the “Conaission by the Carolina
Environmental Séudy Group (CESG). It was asserted that
electricity consumers will ahortly‘satn:ate their usage at
9000 watts. After fitting an integral of the ordinate of ,
the normal carve of error (TOHCOE) to receﬁt histogical
data, CBSG isserted that Duke would gradually peak at
11,000 ¥ in a few years. At that time, the growth rate

L]

wvould be zero.
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Some, but' not all, of the data used by CESG vas adjusted
for veather variance. Thé data was adjusted by a
&iscrétionary income ratio (DIR) letween .99 and §.02 and by
a rate factor. thiﬁ DIZ lewel was criticized because a DIR
of l.0 inmplies that the real discretionary income of Forth
Carclinians would never increase and that all prograss for
upgrading Jjobs and vwages Sin the State are a complete
failore. Using a DIR of | .02 implies a 2% agnual grovth in

discrotionary incone.

I1f ¢tbhe CBSG rmethodology 3is used as corrected ia the
hearing by aultiplying the claimed saturation point of 95000
vatts per customer by the nunber of customers, by the CESG
annual customer growth factor of }.03, and by a DIR of |.02
the result is a2 Zforecast of an expopential ggg__h ;3_59
gf ter saturation, of 5.06% per ynn:." I£ tﬁe ave:age DIB
value <;£ CESG's |7 years of data is gsed; nasely, }.02276,
the rate of peak growtk would increase to 5.348%X. Por
deaand to level off at {1,000 AW as claimed by CESG, the
nunber of custopers vould bave to start to decrease in the
near ;ntuna.‘ Using CBSG's methodology witk realistic
assuaptions yields a forecast of future loads which is

- comparable to the coapanies' forecasts.

The apparent delihargte atteapt by CESG to force
satngation by choosing the.ga:aactezs of the IQSCOZ currve
cannot be Judged ¢o be a credible exanination of past
history or expsctations for the future planniag period. To

—~
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assume = that the per capita electricity use of Horth

Carolina's citizens is saturated would imply that '(l) Pll
prograss to upgrade the standard of living of citizems in
this State are not working or (2) ccnservation. and load
managerent are practiced so effectively that they coaplete}y
offset the additional ebergy used to upgrade the standard of
living. Por conservation and 1load sanagement to be so
practiced is an admirable goal and should be pursued, but
that does not appear attainable withim the planning period
of this report. The CESG testimony did, hbuever, present 2a
good explanation of the phenomena of peak loads occurring at
times of extreme coldmess or "varaness of .anbient ground
tenperature as a result of the differemces in radiant energy
available in different months. This information may be of
value in future stuodies attempting to farther define the

probability of peak-inducing weatbher conditions.

The "load wsanagenment™ scenmario of the Public Staff
utilized 2 mnpaximun improvement in load <factor of {(0%.
Several ' public witnesses -expressed -concern that this
improvement was too low an expectation. Bowever, it was
pointed out that daily load factors are already over 80%.
Since most of the load management and cénservation aids now
snder practical consideration involve improvimg the daily
load factor and do not involve tfansferring loads betveen
seasons, it would be extremely difficult for these aids to
inprove the annual load factor beyond appéoxinately 75%.

Bven if such improvement could ke .accomplished, the effect




70

would not be particularly helpful because, once locad <factor
exceeds approzizately 75%, the syster has insufficient off-
peak time to perfora sajor paintenance and the system gaust

add new units to carry the lcad during maistenance.
¢

The expectad linit af {52 on conservation effect during
the planning periocd, shich was Szed in the "c:':nsamtion{'
scenario of the Public Staff, appears at this tize to be
reasonable. Stodies by the. Tennessea Valley- intho:ii:y have
indicated that oven less conserwvation aay be: the practical
linit.
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CHAPTER ¥

RESERVE CRITERIA, GENEBATION XIX, AND CAPACITY PLAXS

A. Reserve Crjterja’

The magnitude of a systex's generation reserve
requirements depends upon the nature of the systen, the
characteristics of the 1lvad, and the guality of service
required by the systea's custonmers. Since these £factors
change over tipe, 2 reserve shich was adequate in the past
ray be inadeguaté in thé futore. Consequently, the
Comnission recognizes the need for periodic reviev of the

generating reserve requirenment.

- In developing its future capacity plams, the Public Staff
made several important investigations prior to its selection
of the set of gererating facilities it recommends that the
electric utilities -should construct. The first study
involved the selection of acceptable reserve criteria to
provide £or the day-to-day variations in operating
conditions. These variations include aintenance -on
generating aquipmenrt, partial outages due to physical and
ambient conditions, une;fected (£forced) outages of
generating facilities, change§ in load pattern, and errors
in projected load estinates. It should be noted that an
allovance for delays in the conaercial operation of new
facilities is not generally included in a utility's reserve

capacity.
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There are varions smethods to deteraine resacve
requirements. These pethods can be broken down into two
broad groupss the noaprobabilistic (HDPBOB)'group and the

probabilistic (PROB) groupe. Ronprobabilistic: reserve

capacity requirements are generally based on maintaining
some nininur level aof additiosal capacity above ' that
required to seet the axpected annnallo: seasonal peak load.
The ‘wore comaon REOPROB methbods are (i) the standard pe:écnt
Teserve and (2) the loss of the 1a:gc§t unit. The aost
widely used probabilistic resarwe reguirenent is Loss of

Load Probability (LOLP).

It vwas the conclusion of the Public Staff, based upon its

detajled amalysis of the historical peak-load conditions for _

Duke, CPSL, and VEDCO, that a reserve criterion of |5% to
26% £5: both gumper and winter would provide :;éeguate and
reliable electric service to the citizens of Bortk -Carolina.
The Public étaff also conclnded that a loss of load
p:ohahiligy noct to exceed |5 days per season (based upon
veakday peak hour loads) should also be gsed in the planning
of Horth Carvlina’s future capacity regquirenests.

Duke witnesses testified .that a 20% reserve vould be the
zinioua necessary .for North Caénlina' du:i?g the present
planaing period. This is consistent with Pederal Bnergy
Regulatory Comaission recommendations of {5% <+o 25%, with

faster growing arasas using the higher reserve margins.
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Since the reserve mnargins have been suhstantiglly in
excess of ¢these values in recent years and veather
conditions have 'still caused ditficultiés in maintaining
service, the Coraission concludes that a minimomn of 20%
reserves should be maintained until load grovths settle down

»

into a more predictable pattern.

B. Generatiop Rix

Once the general level of reserve  reguirement is
estﬁblished, the néxt step in developiné futhre geaerating
capacity is to deteraine the proper aix of the three basic
generating capacity types: base, intermediate {cycling),
and peaking. Base units are designed to ruan most
efficiently at continuous full load, and generally operate
over 60% of the tiwe. Cycling anits are generally designed
vith greater emphasis on lower investment cost and with
lesser enphasis on ‘obtaining naxinnn operating efficiency.
(Rith the passage of time, les;s efficient base units are
used for c¢ycling opaorations.) Cycling units do not operate
as many hours a day as bhase units and may be stopped and
started nore frequently. They operate usually about 25% to
60% of the time. Peaking units, which consist mostly of gas
turbine and internal combustion engines, are operated only a
fev hours a day. Theoretically, peaking unit investpent
costs should . be lower and the operation costs higher than
those of other types of units. However, hydro units, which

are used for peaking, have high investpent costs in dams and
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resarvoirs and yat have relatively .low operation costs.
These units are generally limited to peaking mode in this
;:ea, due to water availability. Peaking units, depending
on the type and syst=m, can opexate as nuch as 30% of the

time.

The hours of operation for ewach type of capacity depend

upon the costs (capital and energy) of the capacity and the

demand. To provide the wmost economical energy to their
consumers, alectric uFilities should deterazine which
generating facilities to operate based upon the relative
energqgy prodnc?ion cost of each facility. (The capital co;t
of each unit is ignored for operational purposes after the
unit is in service.) 2he unit with  the 1lowest energy
production cost is assigned tbe first increment of load. As-
each additional increment of load is added éoh the sﬁsgén,
the unit with the nex:t lowest energy productioca cost is
placed into serrvice. This pro