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CHAPTER i1

FORECAST OF ELECTRIC POWER DEMAND
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FORECASTING

I. Introduction

Gulf Power Company annually prepares projections of
customers, kilowatt hours and peak demands. These pro-
jections are established for two basic purposes. First,
the short-term projections are used as a basis for estima-
tion of revenues and establishment of operating and
maintenance budgets. Second, the long-term projections
serve as a basis for decisions related to facilities
planning, construction, and fuel supply. A combination of
Disaggregated End-Use and Econometric End-Use modeling
techniques are employed by the Company to develop these
projections.

The Disaggregated End-Use technique produces monthly
estimates of customers, kilowatt hours, and revenue for
rate schedules within customer classifications. The
resulting output is also a primary driver of portions of
the territorial peak demand forecasting model. This
methodology has consistently provided accurate results
over the short-term (3 - 5 year) time frame. Extensive
data related to local construction activity, employment
projections, electric appliance and equipment stocks, and

~current business cycles and conditions is collected through
on-site interviews with customers, major employers, and
other institutions vital to the economic outlook. The

projected impact of the Company's energy conservation
_18_.
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programs is directly incorporated into the forecast,
and is based on information collected through marketing
and load research programs and engineering estimates.
The Disaggregated End-Use methodology yields discrete
estimates of monthly customers, kilowatt hours, and
revenues that allow for a detailed analysis and recon-
ciliation with actual results.

The Company's Econometric End-Use Model was developed
through a joint effort with Southern Company Services, Inc.
and Data Resources, Inc., a nationally recognized specialist
in the field of economic forecasting. The model utilizes
both local and national economic data bases to project
population, employment, military activity, income, and
other economic indicators for Gulf's service area. Quar-
terly projections of residential customers, kilowatt hour
sales by customer classification, and territorial peak
demands are established. The residential energy portion
of the model is end-use oriented, utilizing historical
and projected appliance saturation data. A comparison of
the results obtained through the econometric technique
with prior year projections allows analysis of changes to
underlying assumptions related to economic factors, social
trends, emerging technologies, and periodic enhancements
to the model.

The official long-term forecast of customers, kilowatt
hour sales, and peak demands is established using a combi-
nation of the Disaggregated End-Use and Econometric End-

Use techniques. The Disaggregated End-Use approach has,

-19-
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as expected, produced greater accuracy in the near-term
projections of customers and kilowatt hour sales. This
is primarily due to the detail involved in the required
inputs and the capability to continuously monitor and
make necessary adjustments as changes take place in the
market. The Econometric End-Use model employs an exten-
sive series of historical data and is expected to give
the most reliable results over the long-term (10 - 12
years). Reconciliation and explanation of basic dif-
ferences in the results of the two approaches leads to
establishment of a consolidated forecast which is

presented to the management of the Company for adoption.

-20-
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II. Disaggregated End-Use Model

Due to the fact that traditional aggregate time
series and econometric models have not proven suitable
for evaluating the impacts of conservation programs
established since the o0il embargo, new approaches to
load and energy forecasting have evolved during the last
decade. In order to evaluate the effects of conservation
programs on various sectors of the market, more detail
was incorporated into these forecasting techniques. These
models are usually referred to as end-use models and
exhibit disaggregation of the market into specific end-use
sectors. |

Gulf Power Company produced its first residential
class end-use forecast in 1978. This came about partly as
a result of the highly successful Good ¢ents home program
which was initiated in 1975. The Company immediately
recognized the need to incorporate the effects of this
program, as well as other significant changes in the market,
into its planning process. Appliance saturation survey
data, historical billing data, load research data, and
theoretical insights from the economic, engineering, and
sociodemographic disciplines are all utilized extensively
as inputs to the residential model. Enhancements have
been made to the model on an annual basis as more data has
become available. Because the Company's conservation
programs have traditionally been performance-oriented and

targeted to major end-use categories, the disaggregated
..21._
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end-use approach has proven to be a useful tool in
evaluating the potential effectiveness and impact of
specific conservation measures resulting from these
programs.

The‘Company produced its first truly disaggregated
commercial sector forecast in 1982. Utilizing primarily
historical billing data and information gathered through
Gulf's commercial load reporting system, the end result
was a forecast which reflected thebimpact of conservation
programs on specific types of businesses (SIC codes). As
with the residential end-use model, further enhancements
will be made each year as more end-use data becomes avail-
able.

Approximately ninety percent of the total energy
consumption of Gulf's industrial customer class is attri-
butable to thirty customers. Local office personnel contact
each of these industries and discuss their operations and
employment projections for the short-term forecast period.
This allows for detailed monitoring of industrial class
usage and resolution of deviations from the’forecast. The
remainder of the industrial forecast is produced in a
manner similar to the commercial projections, using his-
torical billing data by industry type as a basis for

future estimates.

-22-
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IITI. Econometric End-Use Modei

(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
socioeconomic information. Regression analysis is
used to estimate end-use equations for the formulation
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 socio-
economic conditions over time.

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

regional forecast is the expected National Economic

-23-
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Forecast, which begins the forecasting sequence
through exogeneocus 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 outlook, and by
DRI's clients, such as Gulf, as exogeneous inputs
into their own regional systems.

h 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 class. The energy fore-
casts by class are used along with other variables
in the peak demand model. An electric energy price
projection, along with other socioeconomic variables
unigue to the Gulf service area, and a projection of
losses from supply to sales, are al;o incorporated
in these models.

The major link between Gulf's service area
economic model and the national economy is the employ-
ment sector. The employment sector is used within

the model as a surrogate for the creation of disposable

-24 -
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income and wealth, with disposable income being the

true driver of a regional economy.

(b) Energy and Customers

Variables forecast within the economic modules
are classified as to how they affect the customer
classes: residential, commercial, industrial, whole-
sale, and street lighting.

The residential portion of the energy model
contains sub-models, which are driven by the forecast
of customers, appliance saturation, and usage per
customer to generate total residential XKWH sales.

Customers are forecast as a function of a two
year weighted average of real per capita income and
customers in the prior period. Real income is used
as the proxy for the ability to frrm 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 commercial employment, which
tracks the growth of commercial activity.

The industrial portion of the energy model is
divided into four sub-models:

1. Chemicals

2. Paper

3. Other Manufacturing

4. Non-Manufacturing

-25-
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Each of these energy sub-models is a function
of local production, price of electricity and
competitive fuels, and pollution control equipment.

The wholesale portion is a function of the sales
of commercial and residential energy, since the REA
Cooperatives do not currently have significant
industrial loads.

(c) Peak Hour Demand

The demand portion of the SCS/Gulf econometric
model was utilized to produce Gulf's 1983 peak hour
demand budget and forecast. The equations within the
demand model were developed using regression techniques

to correlate the historical data with weather-normalized

class peak hour demands.

The residential term of the demand model <ras
restructured for the 1983 budget to remove the depen-
dency on residential energy. The residential term now
has as independent variables the number of customers,
appliance saturation levels, and the price of elec-
tricity.

The commercial term of the demand model still
relies on energy as an input, but also incorporates
the effect of the price of electricity.

The wholesale term of the model was separated
between REA and FPU in order to obtain a better corre-
lation with historical demands for these customers.
This split also allows the adjustment of the wholesale
term to reflect known REA terminations.

The industrial term was not changed in format

-26-
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but has been updated with the latest available
actual energies and demands to more accurately
depict recent trends.

All input variables for the peak-hour demand
models were taken from Gulf's approved 1983 energy

and customer budgets.

SUMMER PEAK HOUR DEMAND MODEL

The equations for the components that comprise
the summer peak hour demand model and the total
territorial demand follow.

(1) Residential & Commercial Demand

Below is the equation utilized in the
calculation of the residential and commercial
summer peak demand:

k

Mipgps/com = ©

WHERE:

k = E5.,2111 + 0.88094 x LOG (A x B +

0.662C

3.208 ) - 0.3306 x LOG (0.7D + O.3E{1

s
Il

Appliance Saturation Factor

B = Number of Residential Customers
{From Energy Forecast)

@]
It

3rd Quarter Commercial Energy
(From Energy Forecast)

D = Residential Price of Electricity

3]
l

Commercial Price of Electricity

2.718282

(0]
I

-27-

160186-OPC-POD-144-177



The appliance saturation factor depicts the
average per-customer demand for each appliance category
based on the latest appliance saturation survey and the
expected demand contribution of each appliance. When
this is multiplied by the number of customers, the
total residential demand is determined.

The commercial demand is derived from the third
quarter (Summer) commercial energy for each year of
the energy forecast. Then an adjustment is made to the
sum of the residential energy and commercial energy to

account for the conservation effect of price.

(2) Industrial Demand

The industrial demand for each year of the
forecast is calculated utilizing the third guarter
(or summer) industrial energy obtained from the
energy forecast. The equation for the industrial
summer peak demand is shown below:

(-8.8198 + 1.0982 x LOG F)

MWIND

WHERE:

F = 3rd Quarter Industrial Energy
(From Energy Forecast)
e = 2.718282

(3) Wholesale Demand

The REA and FPU demand for each year of
the forecast is calculated utilizing the third

quarter (or summer) REA and FPU energy obtained

-28—-

160186-OPC-POD-144-178



160186-OPC-POD-144-179

from the energy forecast. The wholesale demand
is the sum of the REA and the FPU summer demands
for each year. The equations involved in the
calculation of the wholesale summer peak demand
are shown below:

MW = *MWRE + MW (REA DEMAND

WHS A FPU + FPU DEMAND)

WHERE:

( - 8.985 + 1.1457 x LOG G)
* =
MWREA e

3 ( - 10.48 + 1.2901 x LOG H)
Mppy = ©

3rd Quarter REA Energy (From Energy Forecast)

@
I

H

3rd Quarter FPU Energy (From Energy Forecast)

e 2.718282
*Includes capacity allocated to certain
resale customers by Southeastern Power

Administration (SEPA).

Total Territorial Demand

The total territorial demand, not including
losses, for each year of the forecast is the sum
of the demand components described previously in
(1) - (3) plus the additional components of the
total territorial demands produced by photovoltaics
and electric vehicles. The equations for total
territorial demand (without losses) are expressed

below:

-29-



TOTAL MW = MW + MW + MW
L (Without Losses) RES/COM IND WHS
+ MWEV - MWPV
WHERE :
MW = Residential and Commercial
RES/COM Summer Peak Demand
MWIND - Industrial Summer Peak Demand
MWWHS = Wholesale Summer Peak Demand
MWEv = Summer Peak Demand due to
Electric Vehicles
MWPV = Capacity Produced from Photovoltaics

Electric vehicles are expected to have a small,
positive effect on demand, while photovoltaics will
reduce system demand requirements somewhat toward
the end of Gulf's forecast period.

The total territorial demand including losses

and SEPA allocated capacity is calculated as shown

below:
TOTAL MW = [%OTAL MW - SEPA M%] x 1
(With Losses and Without 0.9
SEPA Allocations) Losses)
+ SEPA MW

WINTER PEAK HOUR DEMAND MODEL

The 1983 winter demand forecast was derived using
an econometric/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
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are from Gulf's approved 1983 customer and energy
budgets. The basic form of the winter demand model is:
Winter Peak Demand (MW) =
1.0041 x (0.72 A x B + 0.0017 C + 0.0013 D)

+ 0.0008278 E + 0.5F

WHERE:

A = Residential Appliance Saturation Factor

B = No. Residential Customers - lst Quarter
(January-March)

C = Commercial Energy - 1lst Quarter
(From Energy Forecast)

D = Wholesale Energy - lst Quarter
(From Energy Forecast)

E = Industrial Energy - lst Quarter
(From Energy Forecast)

F = MW's for Flectric Vehicles

-3~
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CHAPTER Iit

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.

Lo 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 1983 through the

remaining years of the Ten Year Site Plan. Gulf's allocated
share of the capacity and energy sales varies from year to

vear and is reflected in the reserves on Forms 72 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 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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CHAPTER IV

SITE DESCRIPTION
AND
IMPACT ANALYSIS
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