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GRAPH 1
HISTORY AND FORECAST
OF ENERGY USE BY TYPE OF CUSTOMER
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OVERVIEW

Gulf Power Company views the forecasting effort as a dynamic process
requiring ongoing efforts to ensure that the methods being used yield results
which allow proper planning at the corporate level. The total forecast is an
integration of different techniques and methodologies, each applied to the
task for which it is best suited. Many of the techniques take advantage of
the extensive data made available through the Company's marketing efforts,
which are predicated on the philosophy of knowing in detail the charac-
teristics of the customers being served and actively promoting wise decisions
relative to their use of energy. This philosophy entails direct comntact with
the customers and provides the opportunity to gain firsthand knowledge of even
subtle changes occurring in the market.

The Forecasting and Marketing Planning section of the Marketing and
Load Management Department is responsible for preparing forecasts of
customers, energy sales and base rate revenues. Forecasts of monthly
customers and energy sales are produced for both the short-term (0-5 years)
and long—term (6-25 years). Base rate revenue projections are prepared for
the short-term horizon.

The Power Delivery Department, using inputs from the customer and
energy forecasts, then prepares the forecast of peak-hour demand. A descrip-
tion follows of each method used for residential and commercial customers and

energy and demand by each customer class.
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I. ENERGY SALES FORECAST

A. Residential Sales Forecast

The short-term residential sales forecast is based on a
disaggregated end use approach. This approach has strong intuitive
appeal due to the fact that energy consumption is directly
associated with appliance activities. Mofeover, the detail typical
in end-use models provides an excellent basis for imposing
structural restrictions on the forecast and evaluating their
reasonableness.

The detail of end-use models, in addition to the advantages
it offers, is also generally recognized as the source of major
limitations to this approach. Extensive information about current
and projected appliance market penetration and usage rates is
required. The automated reporting systems which play a vital role
in the monitoring and management of Gulf's marketing programs help
meet many of the data requirements associated with end-use models.
Additionally, detailed personal interview surveys are administered
biannually to a random sample of residential customers, providing a
portfolio of construction characteristics, appliance stocks and
efficiencies, and demographics for specific segments of the
residential market.

The residential end-use model produces a forecast for the
following eleven (11) end-use loads within each of the three

dwelling type classifications (detached, attached, mobile home):
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1. Air Conditioning 7. Freezer - Standard

2. Electric Resistance Heating 8. Freezer - Frost Free

3. Electric Heat Pump Heating 9. Electric Clothes Dryer
4, Electric Water Heating 10, Electric Range/Oven

5. Refrigerator - Standard 11. Miscellaneous Base Loads

6. Refrigerator - Frost Free
The model structure is straightforward and can be

represented in equation form as:

3 11 12
Eg= 2 2 2 Ned,i,mUt,d,i,m
d=1 i=1mp=1 =~ 7 77

where: E¢ Energy sales to residential customer in year t.

Nt,d,i,m = Number of end use appliance i, dwelling type d,
year t, month m,

Uy 4 =  Amount of energy consumed by average unit of
t,d,i,m
appliance i in dwelling type d, year t, month m.

The number of end use appliances i in dwelling type d, year
t, month m is based on the forecasts of residential customers and
appliance saturations. The amount of energy consumed by the average
appliance i in dwelling type d, year t, month m is determined by the
base year monthly unit energy consumption (UEC) estimates and other
factors, including appliance efficiencies and the size and thermal
integrity of the average dwelling.

The residential customer forecast is discussed in detail in
a later section. The appliance saturation forecast is based
primarily on the results of the Residential End Use Energy Planning
System (REEPS) appliance investment subsystem, developed by
Cambridge Systematics. Although the general logic of the appliance

subsystem is straightforward, its implementation is relatively

-20-

160186-OPC-POD-144-265



complex due to the diversity of appliance purchase decisions and
important structural considerations surrounding each of them. Both
initial and replacement investment decisions are simulated, as well
as unit failures. All of the behavioral models that are the bases
for the simulations are discrete choice models, meaning they
describe the selection of one alternative from a limited set of
appliance options. More detail on the appliance.choice models can
be found in EPRI EA-2512, final report on the REEPS project (1211-2).
Major appliance base year unit energy consumption (UEC)
estimates were developed using conditional energy demand regression
analysis. This procedure can be employed to disaggregate total

household demand for electricity into appliance specific demand

functions, in the absence of metered observations on individual
appliance energy usage.

Conditional energy demand models are multivariate
regressions which explain residential customers' demands for
electricity as functions of the energy-using equipment that they
own, weather conditions, demographic and dwelling characteristics,
and other factors playing a major role in total household energy
consumption. The mathematics underlying this method rely upon the
rather simple idea that consumption through a particular end use
must be zero if the end use if not present, and if the end use is
present, energy consumption levels might be viewed as dependent on

weather, demographics, income and other variables.
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The total electrical energy consumption, E, of a household

can be represented as:

Where Ei is the electrical energy consumed by a specified
ma jor appliance i, and Eo is the electrical energy consumed by the
remaining, unspecified set of appliances. The methodology of
conditional energy demand analysis produces cross sectional,
ordinary least square regression estimates of the appliance
coefficients. The regressions were performed using input data from
the Gulf Power Company 1982 Residential Market Survey, billing cycle
monthly energy data, and billing cycle monthly weather data.

The long-term residential sales forecast is based on the
results produced by the REEPS model. This is comsistent with the
short-term forecast in that REEPS exhibits the structural detail of

the end-use approach, while maintaining firm behavioral foundatioms

in the theory of consumer choice and observed data on household

decisions.

B. Commercial Sales Forecast

The short—term commercial energy sales forecast is based on
a monthly billed energy per customer model. Weather variables
(heating and cooling degree hours), and monthly variables which are
used to incorporate seasonal patterns, provide the data base for the
multiple regression analysis. The resulting regression equation is

used to forecast monthly billed energy per customer using expected
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weather conditions and the monthly variables, as well as adjustments
reflecting the impact of Gulf's commercial programs.

. The long-term commercial energy sales forecast model is an
extension of the capital-stock approach used in most econometric
studies., This approach views the demand for energy as a product of
three factors. The first of these factors is the physical stock of
energy-using capital, the second factor is base year energy use, and.
the third is a utilization factor representing utilization of
equipment relative to the base year.

COMMEND, a commercial end-use model developed through EPRI
research project 1216-06, serves as the basis for Gulf's long-term
commercial energy sales forecast. Changes in equipment utilization
are modeled using short-run econometric fuel price elasticities.
Fuel choice is forecast with a life-cycle cost/behavioral
microsimulation submodel, and changes in equipment efficiency are
determined using engineering and cost information for space heating,
cooling, and ventilation equipment and econometric elasticity
estimates for the other end uses (lighting, water heating,
ventilation, cooking, refrigeration, and others).

A pilot commercial markef survey conducted in 1981 provided
much of the input data required for the COMMEND model. The model
produces forecasts of energy use for the end uses mentioned above,

within each of the following business categories:
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1. Food Stores 7. Elementary/Secondary Schools

2. Offices 8. Colleges/Trade Schools

3. Retail and Personal Services 9. Hospitals/Health services
4, Public Utilities 10. Hotels/Motels

5. Automotive services 11. Religious Organizatioms
6. Restaurants 12, Miscellaneous

The annual growth rates in commercial sector energy use
produced by the COMMEND model are applied to arrive at annual
commercial energy sales. Monthly energy sales are based on
historical ratios of monthly to annual sales. One of the primary
advantages of this disaggregated end-use approach is that the
engineering relationships used to determine future heating and
cooling efficiency provide a more sound basis for forecasting
long-run changes in weather-sensitive energy use requirements than
econometric analysis alone can generally supply. In additiom, the
engineering data and end use detail inherent in the model provide a
frame work for evaluating building performance standards,
conservation programs, load management strategies or emerging

technologies which impact individual end uses and subsectors.

C. Industrial Sales Forecast

The short—-term industrial energy sales forecast is
developed using a combination of on-site surveys of major industrial
customers, trending, and multiple regression analysis. Thirty-seven
of Gulf's largest industrial customers are interviewed to identify
load changes due to equipment addition or replacement or changes in

operating characteristics. The short-term forecast of monthly sales
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to these major industrial customers is a synthesis of the detailed
survey information and historical monthly load factor trends. The
forecast of short-term sales- to the remaining smaller industrial
customers is developed using muitiple regression analysis.

The long-term forecast of industrial energy sales is based
on econometric models of the manufacturing, non-manufacturing,

chemical and paper sectors.

D. Street Lighting Sales Forecast

The forecast of monthly energy sales to street lighting
customers is based on projections of the number of fixtures in

service, for each of the following fixture types:

HIGH PRESSURE SODIUM VAPOR MERCURY VAPOR
5,400 Lumen 3,200 Lumen

8,800 Lumen 7,000 Lumen

20,000 Lumen 9,400 Lumen
25,000 Lumen 17,000 Lumen
46,000 Lumen 48,000 Lumen

The estimated monthly kilowatt-hour consumption for each

fixture type is multiplied by the projected number of fixtures in

service to produce total monthly sales for a given type of fixture.
This methodology allows Gulf to explicitly evaluate the impacts of
lighting programs, such as mercury to high pressure sodium

conversions.
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E. Wholesale Forecast

The short-term forecast of energy sales to wholesale
customers is based on interviews with these customers, as well as
recent historical data. A forecast of total monthly energy
requirements at each wholesale delivery point is produced. Energy
requirements purchased from the Southeastern Power Administration
(based on current contracts) by our wholesale customers are then
removed from the total requirements to arrive at sales for resale.

The long-term forecast is based on estimates of annual
growth rates for each delivery point, according to historical

patterns and future growth potential.
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II. CUSTOMER FORECAST

A, Residential Customer Forecast

The immediate short-term forecast (0-2 yeafs) of customers
is based primarily on preliminary forecasts prepared by division
personnel. The divisions are very familiar with economic conditions
specific to their service territories through direct contact with
developers, bullders, lending institutions and other key contacts.
The immediate short-term forecasts prepared by the divisions, which
are developed through various forecasting methods, are analyzed for
consistency and the incorporation of major comstruction projects and
business developments is reviewed. The end result is a near—term
forecast of residential customers by type of dwelling.

For the remaining forecast horizon (3-25 years), the
residential customer forecast is a function of adult population and
real per capita disposable income. The population forecast 1is
produced using an age and sex cohort component model, developed for
each county in Gulf's service area. Net migration projectioms,
based on historical trends and future growth potential within each
county, are factored into this process. The residential customer
model provides quarterly estimates which are translated to a monthly
basis using historical ratios. Long-term housing stock breakdowns
are based on the Data Resources, Inc. (DRI) long-term forecast of

housing starts by type of dwelling.
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B. Commercial Customer Forecast

The immediate short-term forecast (0-2 years) of commercial
customers, as in the residential sector, is prepared by the
divisions. A review of the assumptions, techniques and results for
each division is undertaken, with special attention given to the
incorporation of new major commercial establishments.

Beyond the immediate short—term period, commercial
customers are forecast as a function of residential customers,
reflecting the opening of commercial ventures to meet the needs of
new residents. Implicit in the commercial customer forecast is the
relationship between growth in total real disposable income and
growth in the commercial sector. The seasonal pattern observed due
to the "tourist—oriented” nature of many commercial businesses is

captured through the use of a binary shift variable in the

regression equation.
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III. SUMMER PEAK-HOUR DEMAND

A. Econometric Model Overview

Beginning in 1976, Southern Company Services developed an
econometric model for Gulf and has produced forecasts each year of
customers, energy and peak demand. This econometric model is
reevaluated annually, updated, and enhanced to improve its
performance and to incorporate new trends and explanatory factors.
The demand portion of the econometric model was employed to develop
the Company's official 1985 peak-hour demand forecast using the
customer levels and disaggregated energy sales projections from
Gulf's approved 1985 energy and customer forecasts.

VThe residential term is dependent on appliance saturation
levels, number of customers, and the price of electricity. The
effects of conservation are included in the price variable, the
appl%ance saturation equation, and the conservation factors which
incorporate the effect of changing customer characteristics such as
house size and occupants per household. The commercial term of the
demand model relies on energy as an input but also incorporates the
effect of the price of electricity.

The wholesale term of the model is separated between the
Rural Electric Cooperatives (REC) and the Florida Public Utilities
Company (FPU) in order to obtain a better correlation with
historical demands for these customers. This split also allows us
to more readily adjust the wholesale term to reflect known REC

terminations.
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The industrial term depends solely on third quarter
(July-September) industrial billed energy sales.

The customer levels and class energy projections from
Gulf's disaggregated end-use models were adopted this year by Gulf
and were utilized as the respective inputs for the demand portion of
the econometric model.

The projections of the variables used in the model to
calculate the class demands and the total demand were adjusted to
account for known or expected variations from historical patterns.

“The following paragraphs detail the format of each class

equation in the summer peak-hour demand econometric model:

Residential and Commercial Demand

1. Residential and Commercial Demand

RES/COM-MW = £(RD, RC, CE, PT)

i

Where RD = Residential Demand per Customer (MW's)

RC = Number of Residential Customers - 3rd Quarter Average

CE = Commercial Energy =~ 3rd Quarter (MWH's)

]

PT Price Term

The residential demand per customer is derived by
multiplying the projected residential appliance saturation for
each of ten appliances by the expected demand contribution for
the appliance and then by summing these together. The demand
contributions for air conditioning, spaceheating, and water

heating are adjusted by conservation factors which account for

changes in house size, thermal efficiency, and the number of
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occupants per household. These changing customer characteris-
tics are expected to decrease the average demand per appliance
an additional amount over the reductions expected due to price
reaction.

The number of residential customers is taken from
Gulf's approved 1985 customer forecast. The commercial energy
is from Gulf's approved 1985 energy budget.

The price term is comprised of the basic price variable
which consists of the weighted average price of residential and
commercial energy. The natural log of the basic variable is

then lagged four years in a polynomial distributionm.

2. Industrial Demand
IND-MW = £(IE)
Where IE = Industrial Energy - 3rd Quarter
The industrial deﬁand is calculatgd directly from the
third quarter (summer5 industrial billed energy from Gulf's

approved 1985 energy budget.

3. Wholesale Demand
WHSL-MW = REC-MW + FPU-MW (REC Demand Plus FPU Demand)
REC-MW = £(RE)
Where RE = REC Energy with SEPA - 3rd Quarter
FPU-MW = £(FE)

Where FE = FPU Energy - 3rd Quarter
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160186-OPC-POD-144-277

The REC and FPU demands are calculated directly from
the REC and FPU third quarter (summer) billed energies from
Gulf's approved 1985 energy budget. The wholesale demand is the

sum of the REC and FPU demands.

Total Territorial Demand
Total-MW (without Losses) = RES/COM-MW + IND-MW + WHSL-MW +
EV-MW - PV-MW

Where EV-MW = Megawatt Contribution for Electric Vehicles

PV-MW = Megawatts Produced by Photovoltaics
Total-MW (with Losses) =
[Total-MW (W/O Losses) — SEPA] x LF + SEPA
Where LF = Annual Loss Factor
Electric vehicles arevexpected to have a small,
positive effect on demand toward the end of the forecast period,

while photovoltaics are projected to reduce the peak demand

slightly in the last decade of the forecast.
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IV. WINTER PEAK DEMAND REGRESSION MODEL AND METHODOLOGY

This year's winter demand forecast was derived using a
regression model which was developed for Gulf by Southern Company
Services. The winter demand is not segregated by customer class, but
does incorporate projections from each customer class. The projected
energies and customers are from Gulf's approved 1985 customer and energy
forecasts.

The basic form of the winter demand model is:

Winter Peak Demand (MW) = f£(RC, RD, CE, WE, IE)

Where RC = Residential Customers — lst Quarter Average
RD = Residential Demand per Customer'(MW's)
CE = Commercial Energy — lst Quarter (MWH's)
WE = Wholesale Energy - lst Quarter (MWH's)
IE = Industrial Energy - lst Quarter (MWH'S)

The Residential Demand per customer is derived using the same

methodology as in the Summer model.
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V. MONTHLY PEAK-HOUR DEMAND METHODOLOGY

The monthly peak-hour demands are derived from monthly load
factor projections which are applied directly to the monthly total
territorial supply energies from the approved energy forecast.

The load factor projections are based on trend analysis of each
month's ten-year historical load factors and their relationship to the
summer and winter peak-hour demand load factors.

The forecasted summer peak-hour demand is used for the July

- monthly peak, and the winter forecasted peak-hour demand is utilized for

the January peak forecast, since the actual seasonal peaks of recent

years have occurred most frequently in these months.
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AVAILABILITY OF PURCHASED POWER

Gulf Power Company coordinates its planning and operation with
the other operating companies of the Southern electric system: Alabama
Power Company, Georgia Power Company, and Mississippi Power Company. In
any year an individual operating company may have a temporary surplus or
deficit in generating capacity, depending on the relationship of its
planned generating capacity to its load and reserve responsibility. Each
company buys or sells its temporary deficit or surplus capacity from or
to the pool. This is done through the mechanism of an Intercompany
Interchange Contract among the companies which is reviewed and updated

annually.

OFF SYSTEM SALES

Unit Power Sales

Gulf Power Company, along with the other Southern operating
companies, have negotiated the sales of unit capacity and energy to several

utilities outside the Southern system. The length of the contracts involves

the year 1985 through the remaining years of the Ten.Year Site Plan. Gulf's

share of the capacity and energy sales varies from year to year and is re-

flected in the reserves on Forms 7A and 7B and the energy and fuel use

on Forms 3A and 3B.

Long Term Sales

Contracts have also been finalized for the sale of non-firm
capacity and energy through 1992. Reserves shown in this filing have
not been reduced for this capacity; however, the energy sales have been

reflected on Forms 3A and 3B.
-38-

160186-OPC-POD-144-284



CHAPTER IV

SITE DESCRIPTION
AND
IMPACT ANALYSIS

160186-OPC-POD-144-285



L861 ‘AIenigeg UT ¢ ITUN JO MW 70T ®atnboe o3 3Ino ()

MW 20T I23UTM
(T)MW z0Z Toumms

epTIOTd JO 93BIS ©Y3 UT pajedoT 3Fou sT AJTTITOeF STUL

I93Us) buTjeILDUSH OTIAFOSTH I2I9YDS "M 3I9q0Y

sa1ouady [BIapeq YITM sNIBIS

SNIBlG UOTIBITIJTII3)

juswjsaau] (e31de) pejediorjuy

B21y 231§ [®30]

poyaay duijoo)

Ad93wvi13g 1013ju0)y uUOIIN{IO0g 11V

1eng 9lvuIa|y pue Lirwixg

°dfy

K313ede)

Butmiy uorjonijsuo) pajedrorjuy

snN3jeig

ITUQ ¥ owWeN JUB(d

'SATLITIOVA ONILVYANAD @dS0d0dd 40 SNOILVOIJIOAdS

Ly0oddy SOLVLS

¥g wIod 904 ANYdWOD ¥dMOd J4710D

ALITILN

S8-T-V¥

1)

(1m
(o1)

(6)

(8)
(0)

(9
(s)

)

(€)
(T)
(V)

_39..

160186-OPC-POD-144-286



g8 WAO.]

‘paxtnbsax sxe PPTIOTJ UT SOUTT
UOTSSTUWSURI} PI]BTIDOSSR-ATI09ITP MdBU ON

904

uotjedyidoryaeg

suoijelsqng

jJuaugsoauy (831de) pajedioriuy

Jutwty uorjonajsuo)y paiedrdriuy
a8e310A

y3dua1 euiq

Kem-30-34sTY

souUY] JO iaquny

uorjpuUTWIa] pu® UIdT1Q JO UTOJ

/
mmzHA.ZOHmmHsz<zH.amH<HUOmm<IWAHUmzHQ
@a4s0doud 40 SNOILVOIAIO4dS ANV 1¥043d SNLVLS

ANYJWOD dIMOd 410D

ALITTILO

(6
(8)
(L)

(9)
(s)
(7)

(€)
()

()

_40_.

160186-OPC-POD-144-287





