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FORECAST OF ELECTRIC POWER DEMAND
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FORECASTING

I. Introduction

Gulf Power Company prepares budget forecast pro-
jections of customers, kilowatt hours and peak demands
annually. These projections are established for two
basic purposes. First, as a basis for estimating reve-
nues and the establishment of operating and maintenance
budgets. Second, as a basis for long-range decisions
related to facility planning, construction and fuel
supply. Two methodologies are employed by the Company
to develop these projections: a Disaggregated End-Use
Model technique and an Econometric End-Use Modeling

approach.

The Disaggregated End-Use Modeling methodology
produces monthly estimates of customers, kilowatt hours
and revenues broken down by customer classification and
further by rate schedule. It also results in projectioﬁs
of monthly territorial peak demands for the Company;

This method has proven to be extremely accurate over a

3-5 year time frame. It involves gatherihg local infor-
mation related to construction activity; customer growth
as it applies to area employment projections; trends in
the installation of appliance and electrical equipment
near term business cycles and conditions developed through
on site interviews with customers, major employers and

other institutions/agencies. The short-term projections

-]18-
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are extremely sensitive to Company energy conservation
programs and are highly dependent upon statistical infor-
mation collected through Company marketing and load
research programs. The Disaggregated-End Use Methodology
is expected to produce discrete estimates of monthly
customers, kilowatt hours, revenues and peak demands that
can be readily reconciled and explained using known local
events, business conditions and actual weather conditions

when compared to actual results.

The long-term projections (10 years) are prepared
using an Econometric/End-Use Model developed for Gulf by
the Forecasting Department of Southern Company Services,

Inc., in Birmingham, Alabama. This model was created

through a joint effort between Gulf Power Company, Southern

Company Services, Inc., and Data Resources, Inc., a
nationally recognized specialist in the field of economic

forecasting. The Econometric/End-Use Model relates the

Gulf service area to long-term projections of the national

economy to establish estimates of population, employment,
military activity, income and a number of other vital
economic indicators for the local area. In addition,
this model establishes appliance saturations and consump-
tion patterns for the 1l0-year forecast period. The
Econometric/End-Use Model produces quarterly projections
of residential customers, kilowatt hours by—customer
classification and territorial peak demands. The pro-

cedure is expected to produce results that when compared

-]19-
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to prior year projections can be explained in terms of

changes in the underlying assumptions related to signif-
icant economic factors, social trends, competition, new
technology, population growth and/or enhancements to the

basic modeling techniques.

The official long-term forecast of customers, kilowatt
hours and peak demands is established using a combination
of both the Disaggregated End-Use and The Econometric/
End-Use Models. Both methodologies employ actual data and
project out into the future. The Disaggregated End-Use
Model is expected to produce the greatest accuracy in the
near term, however, it is projected for the full ten year
time span, usually with judgmental adjustments related
to best estimates of long-term events. The Econometric/
End—Usé Model employs an extensive series of historical
data and is expected to be the most accurate of the two
methodologies 10 years into the future. Actual results
for the two methodologies have, during recent years,
produced comparable rates of growth for customers, kilo—
watt hours, and peak demands. However, the Disaggregated/
End-Use approach has been more consistent with actual
current results as would be expected. The procedure has
been to reconcile and explain any basic differences be-
tween the two projections and to present the consolidated

results to management for adoption by the Cbmpany.
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II.

Econometric End-Use Model

(a)

An Overview

An econometric model is a mathematical formu-
lation which relates a dependent variable such as
KWH sales to expected and reasonable causal socio-
economic variables. Though exact relationships
between KWH consumption and socioeconomic variables
will in all probability not be discovered due to
continuously changing stimuli, approximations of
these relationships can be estimated and used to
predict future consumption patterns under different

socioeconomic scenarios.

The model combines end-use residential appli-
ances and consumption information with certain
socioceconomic information. Regression analysis is

used to estimate end-use equations for the formula-

tion of residential units and the expected appliance

saturation of these residences. The econometric
model then determines the expected usage rates-of
this dynamic stock of end-use items for different

socioeconomic conditions over time.

The econometric model, which is continuously
being revised and enhanced over time, was jointly
developed by Data Resources, Inc. (DR;), the Load
Forecasting Section of Southern Company Services,
Inc., and Gulf Power Company. Of major importance

in any regional forecast is the expected National

-21-
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Economic Forecast, which begins the forecasting
sequence through exogeneous inputs to the service

area's regional economic model.

DRI's model of the U.S. economy is one of
several nationally accepted models using quarterly
equation systems that describe and endogenously
produce measurable facets of the national economy.
DRI's models produce both short and long term fore-
casts under several different groups of assumptions
and their output (projections) by quarter are used
by DRI's clients to test the impact of their own
assumptions on the national economic outloock, and
by DRI's clients, such as Gulf, as exogeneous inputs

into their own regional systems.

The Gulf econometric end-use model begins with
inputs from DRI's national forecast which drives
certain sectors of the service area economic model
to produce input into the energy modules, which in.
turn produces energy forecasts by customer class.
The energy forecasts by class are used in the peak
demand model to produce the peak demand forecast.

An electric energy price projection, along with
other socioeconomic variables unique to the Gulf
service area, and a projection of losses from supply

to sales, are also incorporated in these models.

The major link between Gulf's service area

economic model and the national economy is the

-22-
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(b)

employment sector. The employment sector is used
within the model as a surrogate for the creation
of disposal income and wealth, with disposal income

the true driver of a regional economy.

Energy and Customers

Variables forecast within the economic modules
are classified as to how they affect the customer
classes: residential, commercial, industrial,

wholesale, and street lighting.

The residential portion of the energy model
contains sub-models, which are driven by the fore~
cast of customers, appliance saturation, and usage

per customer to generate total residential KWH sales.

Customers are forecast as a function of service
area population 21 years of age and older (the
assumed household forming age group) and a two year
weighted average of real per capita income. Average
real per capita income is used as a proxy for the
financial ability to form residential units and to

purchase the stock of residential appliances.

Usage per customer is a function of the stock
of appliances owned by the average customer, the
price of electricity and other competitive fuels,

and real income.

The commercial portion of the energy model is
principally a function of population, commercial

employment, price of electricity, competitive fuels,

-23-
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and weather. Hear commercial employment tracks
the growth of commercial activity while price

measures the incentives for conservation.

The industrial portion of the energy model
is divided into four sub-models:
1. Chemicals
2. Paper
3. Other Manufacturing

4. Non-Manufacturing

Each of these energy sub-models is a function
of local production, price of electricity and com-

petitive fuels, and pollution control equipment.

The wholesale portion is a function of the
sales of commercial and residential energy, since
the REA Cooperatives are assumed not to have signif-

icant industrial loads.

(c) Peak Hour Demand

In the past, the demand forecast has been
developed using a constant class load factor model
(micro-method) with the factors obtained from the
most recent or representative load development/cost
of service study. While this method provided reason-
able results (particularly in the short-term),
effort was also directed towards development of
an econometric model for energy and demand in order

to improve forecast accuracy.
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All economic factors were contained within the

energy portion of this model, with the class energies

being the major input to the demand portion. The

o]

equations within the demand model were developed

using regression techniques to correlate historical

R

class energies and weather-normalized peak hour

demand. Early production runs of the model produced

demand forecasts higher than the micro-method.

However, recent re-estimations have produced more

reasonable equation coefficients.

This combination of factors and the evolving

]

state-of-the-art in forecasting, led Gulf Power

oo

Company to utilize the demand portion of the econo-
metric model as the primary forecasting tool for the

demand forecast for the 1982 Budget and Forecast.

The approximate equations forming the basis

for the forecast are as follows:

i}

RES. & COM. MW = 41 + 0.9 X (RES MWH/8760/0.54
+ COM MWH/8760/0.52)

(-9.4 + 1.04 x log IND MWH)

ERREEER

IND MW = e

WHOLESALE MW = e(--10.1 + 1.12 x log WHL MWH)

These equation forms have an advantage over

the methods used in the past in that they allow

for trends in class load factors based upon

historical observations. The residential-commercial

load factor increases approximately two percentage

o
.

points over the forecast period due mainly to the

o

increasing mix of residential energy. The industrial

[ )

—-25=
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load factor decreases slightly over the forecast
period due to a reduction in the forecasted size of
new customer additions. The wholesale load factor
decreases slightly over the forecast period,
probably due to the increasing saturation of air-

conditioning among rural customers.
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CHAPTER 11l

FORECAST OF FACILITIES

REQUIREMENTS
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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 Inter-Company
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 and letter of intent involves the year
1983 through the remaining years of the Ten Year Site Plan.
Gulf's allocated share of the capacity and energ§ sales vary
from year to year and are 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

o]

non-firm capacity and energy through 1986. 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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