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FORECASTING DOCUMENTATION

I. General

Gulf uses two basic methods in its current peak

hour demand forecasts, an in house micro method and an

econometric model.

Since the micro method is dependent on customer and
kilowatt hour forecasts, we begin with an explanation of
these forecasts and then move on to the econometric forecast

of energy and demand.

14
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II. Customer and Kilowatt Hour Forecasts (Micro Method)

Customer and kilowatt hour forecasts begin with the
gathering of information to determine the growth in all
classes for the forecasting pe;iod.

For the industrial class,iapproximately 90% of the
energy is consumed by the 34 largest customers. Local
office personnel contact each of the 34 industries and
discuss their power needs and employment projections for
thé forecast period. Our forecast data for energy is based
on the long term planning of these 34 largest industrial
customers with the remaining 10% projected using a time trend.
No additional industrial load is included in our forecast
until an industry makes a definite commitment to locate in

our service area.

For the commercial class, information is obtained on
new construction and expansion projects by contacting
architects, engineers, developers, and community planning
groups. These large block loads are planned well in advance
and account for approximately two thirds of the customer and
energy growth in the commercial sector. The remaining growth
comes from small businesses which can be projected by its
historical relationship with residential growth.

The forecasts for the street light and wholesale classes
are the sum of.the projections we received from the individual
communities and wholesale customers. These projections are
checked for reasonableness by comparing them to long term

trends, contract capacities, and known changes which will occur.

15
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The residential customer forecast begins with all the
job information obtained from the survey of the industrial
and commercial sectors and the projections for growth in
employment obtained from State Employment Agencies and other
sources. After this job information is assembled at the
local level and adjusted for the number of persons and wage
earners per household, it is combined into our service area
residential customer forecast. This is tested for reasonable-
ness by comparing it to other forecasts for our ten-county
area, such as Kiplinger, University of Florida, and our own

A econometric forecast.

The kilowatt hour forecast methodology deals with the
avékage residential customer as if Gulf had only one
customer and utilizes the appliance saturation survey
information and our load management programs to predict
what will happen to that customer's KWH consumption assuming
his willingness to purchase power remains at the last
known level. This process begins by separating ten-year
KWH/customer history into its weather sensitive and non-
weather sensitive components.

This is done by using past appliance saturations and
typical appliance usage to arrive at the non-weather sensitive
component, which we assume remains relatively constant for
each month within a given year. The weather sensitive

component is left when the non-weather sensitive portion

is subtracted from each month's KwWH/customer.

1le
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The non-weather sensitive quantity is checked by
comparing it with the average KWH/residential customer
for the month of April, which is normally the least weather
sensitive month for our system, and found to be extremely
close for each of the ten Aprils in the history. After
separating the two KWH/customer components and testing
the primary component for validity, we are ready to project
each component.

In order to project the weather sensitive component,
there are some factors that vary from year to year that
must be eliminated.

Just as customer growth can be eliminated from KWH
growth by dividing KWH by the number of customers, we also
eliminate the factors of weather and billing cycle length,
resulting in a monthly factor with the dimensions of
KWH/CUST /CHR/DAY .

For a weather sensitive component, this leaves only
two variables: (1) load growth (for heating and air
conditioning), and (2) level of customer usagde.

With the customer usage variable held constant at the
last known level, all that remains is to forecast the
growth of the heating or cooling load.

This is done by determining from our saturation
surveys and load reporting system the accumulated connected
heating and cooling loads and then projecting, based on
load management programs, future heating/cooling load to

be added, taking into consideration the following:

17
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1. Decrease in heating and cooling requirements caused by:
A. Smaller dwelling size

(1) Increased apartment, townhouses, and
condominiums.

(2) smaller single family residences.
B. More insulation
(1) Good ¢gents Home Program
(2) Insulation Surveys of Existing Homes

C. Improved equipment efficiency average from
present 6.8 EER to 7.5 EER by 1985.

D. Customer Conservation and Changes in temperature
levels maintained.

After the heating and cooling loads to be added in
future years have been obtained, the annual growth factors
for heating growth are applied to the monthly KWH/CUST/CHR/DAY
factor. When this monthly factor is multiplied by the average
OHRs and the number of billing days for that month, the result
is a weather normalized, weather sensitive KWH/customer compon-
ent of consumption.

A similar projection is made for the non-weather
sensitive component by making projections for the future
saturation limits. Using the typical appliance consumptions
that were validated based on our customer historic usage
and the number of days in the appropriate monthly billing
period, the resulting figure is a future projection of the
non-weather sensitive, or base load KWH/customer component.

The combined KWH/customer components for each month of
the year are multiplied by the total number of residential
customers for each month and the result is the annual distri-
bution of KWH sales for the residential class based on normal-

ized weather.
18
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III. Peak Hour Demand Forecasts (Micro Method)

In addition to the econometric method for forecasting
peak hour demand which we will discuss later, Gulf also
utilizes a micro method which analyzes changes in numbers
of customers and average use per customer, then converts
KWH to demand through the use of class load factors.

This method begins with KWH projections by customer
class which we discussed earlier. The next step is to
utilize actual load data gathered from a random sampling
of customers to determine annual class load factors.

Exhibit #MD-1 shows actual annual class load factors
obtained from data gathered in 1976. These factors are
applied to the KWH forecast to compute the five day average
demand. The calculation for this is shown on Exhibit #MD-1
and equals 487.2 MW for the residential class in 1980. The
five day average demand for each class is summed to equal
1120.9 MW, and then multiplied by a diversity factor that
converts five day average demand to an unadjusted peak
hour demand. This diversity factor, indicated on Exhibit
#MD-2, 1is computed by dividing the actual 1976vsystem peak hour
demand by the five day average demand for 1976 to account for
system peak hour losses and diversity between five day averace
demand and peak hour demand. B

Gulf's current demand forecast assumes the individual

class load factors will remain essentially constant through-

out the forecast periocd. The small changes in system annual load

19
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factor shown in the projections result from differences
in growth rates between the classes, and from a moderate
band width added to the computed demands to account for the
effect of minor temperature variations which occur at
rather frequent intervals during the summer and winter
peak months.

The last calculation needed to get forecast peak hour
demand is to multiply the unadjusted peak hour demand by
the weather factor. For 1980, this results in a peak hour

demand of 1350 Mw, which is shown on Exhibit #MD- 3.
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Exhibit #MD-2

DIVERSITY FACTOR

Historical Data

Customer 5-Day Average Demands (MwW)

Class 1976
Residential 419.7
Commercial 224.0
Industrial 224.3
Florida public
Utilities o 37.8
REA 67.3
TOTAL 973.1

Actual System

Peak Demand : 1140.3
Diversity - Actual System Peak Hour Demand
Factor 5-Day Average Demand
Diversity _ 1140.3
Factor - 973.1
Diversity _
Factor - 1.17
22
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Exhibit #MD-3
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IV. Econometric Model

(a) Concepts

An econémetric model is one that relates a dependent
variable, such as KWH sales, to socio-economic variables
without regard for the reasonableness of the relation-
ship. Our model, termed an "econometric-end use nodel",
combines the best of two methods. Econometric techniques
are used to develop eﬁd—use equations, with emphasis
on assuring that these relationships are both meaningful
and reasonable.

The econometric models were developed by Data
Resources, Inc. (referred to as DRI) with Gulf Power
Company providing data input and interpretive assistance.
Of major importance is the National Economic Forecast,
which begins the forecasting sequence through input
to thé service area economic model.

DRI's model of the U.S. economy is a computer based
system of over 900 quarterly equations that describe
the interactions of the measurable facets of the national
economy, and is updated annually (Exhibit #E-1). This
model is utilized by DRI to produce their short and long
term forecast of the U. S. economy, by DRI's clients
to test the impact of their own assumptions on the
national economic outlook, and by DRI's clients as
input into their own forecasting systems.

Exhibit #E-2 shows a block diagram which represents

Gulf's econometric forecasting system. The system

24
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begins a national forecast which drives the service
area economic model to produce input into the

energy model, 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
and a projection of losses from supply to sales is
input to these models.

The major link between Gulf's service area
economic model and the national economy is the
employment sector. Factors such as tax rates, environ-
mental regulations, transportation facilities, wage
rates, etc., that influence an industry's decision
to locate or expand in our service area as opposed to
elsewhere are used to capture employment opportunities.
Other segments of the economy, such as population,
income, prices, etc., interact with the employment
sector to produce a consistent economic scenario.

Some of the variables forecast in the service
area economic model are shown in Exhibit #E-3.

(b) Energy and Customers

variables forecast within the energy model are
classified by residential, commercial, industrial,
wholesale, and street lights.

The residential portion of the energy model contains
sub-models to forecast customers, appliance saturation,

and usage per customer (Exhibit #E-4).
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Customers are forecast as a function of population
21 years of age and older (the household forming age
group) and a two year weighted average of real per
capita income. Income here is used to measure the’
capability to form a household (Exhibit #E-5).

Usage per customer (Exhibit #E-6) is a function
of the stock of appliances owned by the average
customer, the price of electricity, weather, and in-
come. The price of electricity influences the use
of the appliances the customer owns (Exhibit #E-7).

The commercial portion of the energy model is a
function of commercial employment, price of electricity,
and weather. Here commercial employment tracks the
growth of commercial activity while price measures
the incentives for conservation (Exhibit #E-8).

The industrial portion is divided into four sub-
models:

Chemicals

Paper

Other Manufacturing
Non-Manufacturing

Each of these sub-models is a function of local
production, price of electricity, pollution control
equipment, and the availability of natural gas
(Exhibit #E-9).

The wholesale portion is a function of the sales
of commercial and residential energy, since the REA

Cooperatives do not have any large industrial loads.

26
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"(c) Peak Hour Demand

Three steps are required to develop this model.
First, historical peaks are normalized for weather.
Second, the normalized peaks are separated into the
components of demand associated with each class of
customer. Finally, equations are developed for each
customer class.

The historical weather normalized peaks are
determined by developing for each year an equation
for hourly demand as a function of weather variation.
Then, typical peak day weather conditions are used
to compute the normalized peak.

These normalized peaks are separated into
residential/commercial, industrial, and wholesale
components.

Exhibits #E-10, #E-11, and #E-12 show the actual
equations developed for each of the customer classes.

With the exception of the residential/commercial
class, the demand contribution is a function of energy
sales to that class only. Residential/commercial
includes a factor to account for the change in
appliance mix, and thus a change in load factor.

The equation for the industrial class indicates
a slightly deteriorating load factor, while the whole-
sale equation indicates a slightly improving load
factor.

Using these equations, the actual peaks are

weather normalized and the forecasted peaksfcomputed
27
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as a sum of the class components.
Local service area input data to the econometric

model is continually refined and improved to enhance the

accuracy of projections.

28
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CHAPTER IIT

FORECAST OF FACILITIES
REQUIREMENTS
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DOCUMENTATION OF FACILITY CHANGES

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 ﬁechanism of an Inter-
company Interchange Contract among the companies which is re-

viewed and updated annually.
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CHAPTER IV

SITE DESCRIPTION
AND

IMPACT ANALYSIS
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