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CHAPTER 11

FORECAST OF ELECTRIC POWER DEMAND
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FORECASTING
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A. CUSTOMER AND ENERGY SALES FORECAST METHODOLOGY

OVERVIEW

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. Customer and
energy sales projections by month are produced for both the short-term
(1-5 years) and long-term (6-25 years). Base rate revenue projections
are prepared only for the short-term horizon.

Gulf Power Company views the forecasting effort as a dynamic

process requiring continuous effort to ensure that the data and

statistical techniques being used result in a product which allows
proper planning at the corporate Tevel. A number of techniques, each
tailored to the specific market or customer classification being
forecasted, are utilized. These techniques take advantage of the
extensive data made available through the Company's marketing effort,
which 1is predicated on the philosophy of knowing in detail the
characteristics of the customers being served and actively promoting
wise decisions relative to their energy needs. This philosophy
entails direct contact with the customers and provides the opportunity
to gain firsthand knowledge of even subtle changes occurring in the

market through use of automated reporting systems.

- 18 -
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various models and techniques are used in the preparation of the
individual customer class forecasts. The residential class customer
forecast consists primarily of an econometric projection driven by
expected real per capita disposable income and population over age 21.
Commercial customers are forecast as a function of residential
customers and, 1implicitly, as a function of total real personal
income. Short-term adjustments are made as necessary to reflect
business cycle trends or fluctuations 1in tourism and military
empioyment.

The various energy models utilized all exhibit detajl in their
structure due, as mentioned earlier, to the data available through
administration of the Company's marketing programs. The residential
disaggregate end-use energy model requires an assortment of inputs,
including customers by dwelling type, appliance saturation levels,
aVerage dwelling size and thermal efficiency, appliance efficiency
improvements and expected weather. The commercial c¢lass energy
forecast is the summation of projections for dindividual business
category (SIC) forecasts. Similarly, the energy sales forecast for
the small industrial customer base is developed through individual
projections for specific types of industries. The larger industrial
ﬁustomers, which represent approximately 90 percent of total
industrial energy sales, are interviewed on an individual basis and
projections of energy sales to each of these customers are prepared.
Wholesale customers are also interviewed and projections are made
separately based on the prospects for future growth in the areas
served by the individual delivery points. Street 1lighting energy
sales are based solely on fixture projections, with attention given to

replacement of mercury lamps with sodium lamps.

- 19 -
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The Tlevel of detail evident in each of the class forecasts
facilitates the examination of various long-range scenarios. The
structural framework of the models is such that certain basic
assumptions regarding the effects of appliance stock and efficiency
changes, for example, may be tested and examined with respect to their

overall impact.

- 20 -
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RESIDENTIAL CLASS CUSTOMER AND ENERGY SALES METHODOLOGY

Guif's residential customer class is comprised of accounts from
three rate schedules. The RS (residential service) rate schedule
represents the majority of the class, both in terms of customers and
energy sales. RST (residential service, time-of-use) is an optional
rate offered to all residential customers but currently only opted for
by a small number. Also included in the residential customer class
are 0S (outdoor service) residential lighting accounts.

The residential customer forecast is based on projections of real
per capita disposable income and population over age 21. Personal
income data series are provided by Data Resources, Inc., while
population projections are based on an age cohort component
technique. Results of the population model are compared with
projections made by the University of Florida Bureau of Economics and
Business Research. Some adjustments are made to the population data
by incorporating revised estimates of net migration over time which
are correlated with the perceived growth potential of various portions
of Gulf's service territory. Also, short-term (1 to 2 years)
construction estimates provided by division personnel are utilized to
adjust the monthly customer projections for this time frame.

Quarterly average customer projections produced by the model are
converted to monthly figures using historical monthly allocations.
Current growth and construction characteristic patterns in Gulf's
three geographic divisons are utilized to. estimate single-family,

multi-family and mobile home customer stocks in each division.

160186-OPC-POD-144-217




The disaggregate end-use energy forecast is produced using the
projections of customers by dwelling type, as well as inputs such as
app]iance'saturations, dwelling size and thermal efficiency, appliance
efficiency improvements, consumption habit/Tifestyle changes due to
price and other factors, and expected weather. The initial step in
the modeling process 1is the formulation of a data base containing
appliance stock and dwelling characteristic data for a sample of
residential customers, combined with corresponding monthly weather and
billed energy observations. From this point multiple regression
analysis is wused to develop relationships between ownership of

specific appliances and corresponding end-use energy consumption.

- 22 =
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COMMERCIAL CLASS CUSTOMER AND ENERGY SALES METHODOLOGY

The commercial class represents the most heterogeneous market
served by Gulf. Included in this class are customers from the
following eight rate schedules: GS (general service), GST (general
service, time-of-use), GSD (general service demand), GSDT (general
service demand, time-of-use), GS1 (poultry farm service), LP (large
power service), LPT (large power service, time-of-use) and 0S (outdoor
service). Businesses served under these rate schedules range from
large retail department stores to athletic fields.

The number of commercial customers are represented as a function
of the number of residential customers. This implies the obvious
relationship between commercial sector growth and total real
disposable income in the Gulf service area. It is worth noting that,
to some extent, both residential and commercial customers are assumed
to be dependent wupon the same “independent variables." These
variables are actually jointly dependent, as many people obviously
both work for commercial firms and purchase goods from commercial
firms. The seasonal cyclic effect created by those customers in
business only during the heavy tourism period (April - September) is
also captured in the equation through the use of a shift binary
variable. As in the residential sector, adjustments are made to the
short-term (1 to 2 years) estimates utilizing information provided by

division personnel relative to construction activity.

- 23 =
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Disaggregation of the commercial customer projections into
business categories (SIC codes) for rate codes GSO/GSDT and LP/LPT was
accomplished through examination of the existing distribution, as well
as estimates of the future demands for various types of commercial
services based on the expected residential customer composition and
general service area economic outlook.

Projection of energy sales in the commercial sector is also
performed at the disaggregate level. Monthly net energy per customer
for each SIC category, extracted from the most current 12 month
billing master data base is examined and adjustments are made in an
attempt to estimate the effects of conservation programs, emerging
technologies and real price of electricity on the various sectors of

the market.

- 24 -
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INDUSTRIAL CLASS CUSTOMER AND ENERGY SALES METHODOLOGY

Gulf's 1industrial customer class consists of customers billed
under the GSD (general service-demand), LP (large power service), LPT
(large power service, time-of-use) and PXT (large, high load factor
service, time-of-use) rate schedules.

Due to the fact that approximately 30 customers account for over
90 percent of the Company's industrial energy sales, particular
emphasis is placed on forecasting the 1loads of these Tlarger
customers. Field interviews are performed by division personnel in
order to obtain data relative to short-term operating characteristics
and anticipated 1load additions or reductions. The remainder of the
industrial class is disaggregrated at the 2 digit SIC level. As in
the commercial class forecast, current billing data is extracted for
the purpose of creating monthly energy per customer profiles for each -
of the SIC categories. This technique allows detailed monitoring of L
the forecast on virtually a customer by customer basis to ensure
short-term accuracy. The Tlong-term projections are based on the
assumption that all new industrial customers will be small to moderate
sized in terms of their energy consumption. The last major industrial
customer to locate in Gulf's service territory came on line in 1968.

The fact that Gulf's service area can be considered essentially an
economic region (i.e., an area which includes both the place of work
and place of residence of the population) naturally leads to the

examination of various methods of measuring industrial activity.

- 25 =~
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Number of employees, physical output, value of shipment or value added
are all examples of variables upon which relationship to kWh
consumption can be derived for forecasting purposes. Unfortunately,
because of the small size of Gulf's geographic service area, much of
this data is unavailable at the disaggregate level desired, due to the
fact that disclosure of the information brings about potential
problems from a competitive industry's point of view. It is in some
part due to this data acquisition difficulty that Gulf has chosen its
current techniques for forecasting in the industrial sector. Another
equally important consideration is the fact that small regions have
unique problems related to the instability of the region's growth.
For example, the location of one major new firm can substantially
increase employment growth rates for not only a particular employment
category, but also for total employment. Likewise, industrial growth

often does not occur evenly over time.

- 26 -
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B. PEAK DEMAND

SUMMER PEAK DEMAND - ECONGMETRIC MODEL AND METHODOLOGY

In 1976, Southern Company Services developed an econometric model for
Gulf and has produced forecasts each year of customers, energy and
peak demand. In the years prior to the preparation of the 1982
budget, Gulf utilized these econometric results for comparison with
the results of inhouse modelis. The econometric model produced results
which were consistently higher than those derived from disaggregate

end-use models, consequently Gulf adopted the disaggregate end-use

results as the official forecast each year.

Beginning with the 1982 budget, 1in order to improve the accuracy of
”the long-range forecast and to reduce the dependency on the energy
forecast, the demand portion of the econometric model has been
employed to develop the Company's official peak-hour demand forecast
using the customer levels and disaggregate energy sales projections

from Gulf's approved energy and customer forecasts.

In order to remove the dependency on residential energy from the
demand econometric model, the model was restructured for the 1983
budget, and this new format was used again in the 1984 budget. The
residential term is now dependent not on energy, but instead on

appliance saturation levels, number of customers, and the price of

- 27 -
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electricity. The effects of conservation are included in the price
variable, the appliance saturation equation, and the conservation
factor, which incorporates the effect of <improving appliance
efficiencies. The commercial term of the demand model relies on
energy as an input but also incorprates the effect of the price of

electricity.

The wholesale term of the model is separated between REA and FPU in
order to obtain a better correlation with historical demands for these
customers. This spTit also allows us to more readily adjust the

wholesale term to reflect known REA terminations.

The findustrial term was not changed in format but has been updated
with the latest available actual energies and demands to more

accurately depict recent trends.

The customer Tlevels and c¢lass energy projections from Guif's
disaggregate end-use models were adopted this year by Gulf and were
utilized as the respective 1inputs 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.

- 28 -
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The following paragraphs detail the format of each class equation in

the summer peak hour demand econometric medel:

Residential and Commercial Demand

- [-2.34 + 1.45 Ln (RD x RC + CE - PT
RES/COM MW = CF x e ( (23087 (07567 ]

Where CF = Conservation Factor

RD = Residential Demand per Customer (MW's)

RC = Number of Residential Customers - 3rd Quarter Average
CE = Commercial 3rd Quarter Energy (MWH's)

PT = Price Term

The conservation factor decreases gradually from 100 percent in 1983

to 98.89 percent 1in 1994 and then remains constant through the

remainder of the forecast. This factor takes into account the
improvements in residential appliiance efficiencies beyond the

improvements due to price reaction, which are expected to occur due to

improved standards, and also the effects of promotional conservation

activities by Guif beyond the price reaction which is modeled in the

price term.

The residential demand per customer is derived by multiplying the
projected residential appliance saturation for each of thirteen
appliance categories by the expected demand contribution for the

appliance and then by summing these together.

- 29 =
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The number of residential customers is taken from Gulf's approved 1984
customer forecast. The commercial energy, from Gulf's approved 1984
energy forecast, is divided by 2208 (hours in 3rd quarter) and 0.756
(typical 3rd quarter commercial load factor) to convert to megawatts

of demand.

The price term is comprised of three price variable components. Each
of these consists of the weighted average price of residential and
commercial energy with the basic variable lagged both one year and two
years in a polynomial distribution. The negative coefficient of the

price term reflects the inverse correlation of price and demand.

Industrial Demand

IND Mu=e [~5-34 +0.83 x Ln (IE)]

Where IE = Industrial 3rd Quarter Energy
The industrial demand is calculated directly from the third quarter
(summer) industrial billed energy from Gulf's approved 1984 energy

projections.

Wholesale Demand

WHSL MW = REA MW + FPU MW (REA Demand Plus FPU Demand)

REA MW = e [-8.79 + 1.08 x Ln (RE)]

- 30 -
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Where RE = REA 3rd Quarter Energy (with SEPA)

FPU MW = e [-5.50 # 0.83 x Ln (FE)]

Where FE = FPU 3rd Quarter Energy
The REA and FPU demands are calculated directly from the REA and FPU
third quarter (summer) billed energies from Gulf's approved 1984

energy budget. The wholesale demand is the sum of the REA and FPU

demands.

Total Territorial Demand

Total MW (without Tosses) = 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

Electric vehicles are expected 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.

- 31 -
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Total MW (with Losses) = [Total MW (W/0 Losses) - SEPA]/0.9 + SEPA

Losses are estimated to be ten percent of the total territorial supply
at the time of the system peak. This loss adjustment also accounts

for the company and interdepartmental demand components, which are

relatively small.

- 32 =
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WINTER PEAK DEMAND ECONGMETRIC 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 sales
and customers are from Gulf's approved 1984 customer and energy sales

forecasts.
The basic form of the winter demand model is:

Winter Peak Demand (MW) =

CF x e[0.58 x Ln(RC X RD + —CE___ ) 4 5 4 Ln(WE) + 0.09 x Ln(IE)]
(2160) (.668)

Where CF = Conservation Factor
RC = Number of Residential Customers - 1st Quarter Average
RD = Residential Demand per customer (MW's)
CE = Commercial Energy - 1st Quarter
WE = Wholesale Energy - Tst Quarter
IE = Industrial Energy - 1st Quarter

The Conservation Factor and the Residential Demand per customer are

derived using the same methodology as in the Summer model.

- 33 =
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s

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. If a definite trend is not

discernable, then a simple ten-year average is used.

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 accured 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 relation-
ship 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 opera-
ting companies, has negotiated the sales of unit capacity and
energy_to several utilities outside the Southern system. The
length of the contracts involves the year 1984 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 reflected in the reserves on Forms 7A and 7B and the

energy and fuel use on Forms 3A and 3B.
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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.
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CHAPTER 1V

SITE DESCRIPTION
AND
IMPACT ANALYSIS
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