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B.3.0  Forecast of FMPA’s Electrical Demand and Consumption
B.3.1  Introduction
Under the ARP structure, FMPA agrees to meet all of its members’ power requirements.  To secure sufficient capacity and energy, FMPA forecasts each ARP member’s loads on an individual basis and integrates the results into a forecast of electrical power demand and energy consumption for the entire ARP.  The following discussion summarizes the load forecasting process and the results of the most recent forecast.

B.3.2  Load Forecast Process

FMPA prepares its load and energy forecast by month and summarizes the forecast annually.  The load and energy forecast includes projections of customers, demand, and energy sales by rate classification for each of the ARP members.  The forecast process includes existing ARP member cities that FMPA is currently supplying and ARP members that FMPA will supply in the future.  Forecasts are prepared on an individual city basis and then aggregated into projections of FMPA’s demand and energy requirements.  Figure B.3-1 identifies FMPA’s load forecast process:
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Figure B.3-1
Load Forecast Process

In addition to the base case load and energy forecast, FMPA has prepared high and low case forecasts for each of the ARP members, reflecting the majority of potential uncertainty in population and economic activity throughout the forecast horizon.  This band provides an estimate of potential long-term variation in load levels to develop robust power supply plans.

B.3.3  Load Forecast Overview

FMPA retained R. W. Beck, Inc. (Beck) to prepare a forecast of peak load and net energy for the ARP.  The load and energy requirement forecast is a critical input to many utility processes including, but not limited to, generation expansion planning, fuel and purchased power budgeting, transmission planning, financial planning and budgeting, and staffing.  In addition, the load and energy forecast is submitted to the Florida Public Service Commission (FPSC) as part of the Ten Year Site Plan.  Consequently, a rigorous and detailed process that relies on recognized standards of practice, as well as a thorough review of results by various parties, is essential to FMPA operations and long-term planning.
The load and energy forecast prepared by Beck (Forecast) was prepared for a 20 year period, encompassing calendar years 2005 through 2024.  The Forecast was prepared on a monthly basis using municipal utility data provided to FMPA by the ARP members and load data maintained by FMPA.  Historical and projected economic and demographic data was provided by Economy.com, a nationally recognized provider of such data.  Beck also relied on ARP members and their staffs for information regarding local economic and demographic issues specific to each member.  As discussed in Subsection B.2.1.3, the City of Vero Beach has provided FMPA with its Notice of Establishment of Contract Rate of Delivery (CROD).  The Forecast was performed assuming that Vero Beach’s CROD becomes effective on January 1, 2010.
In addition to the base case forecast, Beck prepared high and low case forecasts of winter and summer peak demand and net energy for load.  The high and low case forecasts reflect varying assumptions regarding the future values for population and measures of economic activity.  These high and low case forecasts are intended to capture 90 percent of the uncertainty in these driving variables throughout the forecast horizon.
B.3.4  Load Forecast Methodology

To predict energy requirements, utilities need a forecasting methodology that explains variations in energy requirements.  In addition, understanding relationships that affect energy consumption allows utilities to perform “what-if” analyses, thereby improving decisions.  For this reason, electric utilities typically rely on econometric forecasting techniques.  Econometric forecasting makes use of regression to establish historical relationships between energy consumption and various explanatory variables, based on fundamental economic theory and experience.  These historical relationships (models) are evaluated and then selected on their statistical ability to explain variations in energy consumption.  Given projections of the explanatory variables, the selected models are then simulated to produce forecasts of energy consumption.

In general, monthly forecasts were prepared by rate classification.  In some cases, rate classifications were combined to eliminate the effects of class migration or redefinition.  In this way, greater stability is provided in the historical period upon which statistical relationships were based.  Table B.3-1 shows the lowest level of granularity at which the Forecast was developed for each ARP member. 

	Table B.3-1
Rate Classifications Analyzed


	Member
	Residential
	General Service Non-Demand
	General Service Demand
	Large Demand
	City/ Other
	Lights

	Bushnell
	X
	X
	X
	
	
	

	Clewiston
	X
	X
	X
	X(1)
	
	

	Fort Meade
	X
	X
	
	
	
	

	Fort Pierce
	X
	X
	
	
	X
	X

	Green Cove Springs
	X
	X
	X
	X
	X
	

	Havana
	X
	X
	
	
	
	

	Jacksonville Beach
	X
	X
	X
	
	X
	

	Key West
	X
	X
	
	X(2)
	X(3)
	

	Kissimmee
	X
	X
	X
	
	X
	X

	Lake Worth
	X
	X
	X
	
	
	X

	Leesburg
	X
	X
	
	
	X
	

	Newberry
	X
	X
	
	
	X
	

	Ocala
	X
	X
	
	X
	X
	X

	Starke
	X
	X
	
	
	
	

	Vero Beach
	X
	X
	
	X(4)
	
	X

	(1)Represents a single customer, US Sugar, which was assumed to grow at 1.0 percent per year.

(2)Represents a single customer, the Key West Navy base, which was assumed to stay flat throughout the forecast horizon, other than weather influences.

(3)Represents churches, street and traffic lights, and rental lights.

(4)Represents a single industrial customer.


B.3.5  Model Specification

The following discussion summarizes the development of econometric models used to forecast load, energy sales, and customer accounts on a monthly basis.  This overview will present a common basis upon which each classification of models was prepared.  
For the residential class, the analysis of electric sales was separated into residential usage per customer and the number of customers, the product of which is total residential sales.  This process is common for homogenous customer groups.  For other rate classifications, the total sales series is the primary forecasted variable, and the customer forecast is generated for reporting purposes and to check the reasonableness of the sales forecast.  

Residential class models typically reflect that energy sales are dependent on, or driven by, the following: (i) the number of residential customers, (ii) real personal income per household, (iii) real electricity prices, and (iv) weather variables.  The number of residential customers was projected based on the estimated historical relationship between the number of residential customers of the ARP members and the number of households in each ARP member’s county.  

For the general service class models, the econometric models reflect that energy requirements are best explained by: (i) real retail sales, total personal income, or gross domestic product (GDP) as a measure of economic activity and population in and around the ARP member’s service territory, (ii) the real price of electricity, and (iii) weather variables.  In the case of the general service non-demand class, retail sales were typically selected as the long-term driving variable, either because it performed better by certain measures, or because the resulting forecast was more reasonable.  Similarly, for the general service demand class, total personal income was typically selected.  For the industrial class, GDP was the typical long-term driving variable, except in cases where the forecast was based on an assumption to address a single or few general service demand customers (e.g., Clewiston and Key West).

Weather variables include heating degree-days (HDD) and cooling degree-days (CDD) for the current month and for the prior month.  Lagged degree-day variables are included to account for the typical billing cycle offset from calendar data.  Specifically, sales that are billed in any particular month are typically made up of electricity that was used during some portion of the current month and of the prior month.  

B.3.6  Principal Considerations and Assumptions

B.3.6.1  Historical Member Data

FMPA staff provided historical data for each member.  Data provided by FMPA staff included historical customers and sales by rate classification for each of the members.  Additionally, revenue data for each ARP member was also provided.  Generally, data utilized covered the period from January 1992, or the year a member joined ARP, through the end of fiscal year 2004 (September 2004).
B.3.6.2  Weather Data

Historical weather data was obtained from the National Oceanic and Atmospheric Administration (NOAA), which was generally used to supplement an existing weather database maintained by FMPA.  Weather stations, from which historical weather was provided, were first selected by their quality, and second by their proximity to the member.  In most cases, the closest first-order weather station was the best source of weather data.  First-order weather stations (usually airports) generally provide the highest quality and most reliable weather data.  However, based on statistical measures, there were two cases (Jacksonville Beach and Vero Beach) in which weather from cooperative weather stations, which were closer than the first-order station to the members, appeared to be more reflective of select member weather conditions than the closest first-order weather station.
The weather’s influence on electricity sales has been represented using two data series:  HDD and CDD.  Degree-days are derived by comparing the average daily temperature to a base temperature, typically 65° F, which was also used in this forecast.  To the extent that the average daily temperature exceeds 65° F, the difference is the number of CDD required to cool the average daily temperature to 65° F.  Conversely, HDD is the result of average daily temperatures below 65° F.  HDD and CDD were then summed for each month for use in the models.
Since predicting future long-term weather patterns is impossible, normal weather conditions, as reported by the NOAA, were assumed in the projected period.  Thirty year normal monthly HDD and CDD generally reflect average weather conditions over the 1971 through 2000 period.  

B.3.6.3  Economic Data

Economy.com, a nationally recognized organization, provided both historical and projected economic and demographic data.  The data included economic and demographic data for each of the 15 counties in which the ARP members have service territories.  The data included county population, households, employment, personal income, retail sales, and GDP.  Although all of the data was not necessarily used in each of the forecast equations, it was examined for its potential to explain changes in the members’ historical electric sales.  Historical and projected rates of change in two of the key economic drivers (number of households and personal income) in the Forecast are summarized in Table B.3-2.  Note that personal income refers to the total income earned by the population in a county rather than average personal income per capita.
	Table B.3-2
Historical and Projected Growth in Households and Personal Income



	Member
	Number of Households
	Personal Income

	
	1995-2004
(Percent)
	2005-2014
(Percent)
	2015-2024
(Percent)
	1995-2004
(Percent)
	2005-2014
(Percent)
	2015-2024
(Percent)

	Bushnell
	5.4
	3.4
	3.4
	6.1
	4.7
	3.9

	Clewiston
	1.5
	2.2
	2.6
	2.2
	2.5
	3.0

	Fort Meade
	1.7
	2.0
	2.4
	3.3
	2.1
	2.9

	Fort Pierce
	2.5
	3.1
	3.1
	3.8
	5.4
	3.6

	Green Cove Springs
	3.2
	2.5
	2.9
	3.9
	2.1
	3.4

	Havana
	0.9
	0.8
	1.5
	2.2
	1.7
	1.9

	Jacksonville Beach
	1.5
	1.1
	2.0
	2.9
	1.7
	2.5

	Key West
	-0.2
	0.2
	1.0
	3.0
	3.1
	4.0

	Kissimmee
	4.7
	4.3
	3.7
	5.5
	3.7
	4.2

	Lake Worth
	2.3
	2.8
	2.9
	3.3
	4.0
	3.3

	Leesburg
	4.0
	3.8
	3.5
	5.3
	3.8
	4.0

	Newberry
	1.4
	2.2
	2.4
	2.8
	3.5
	2.9

	Ocala
	2.7
	3.2
	3.0
	3.9
	3.6
	3.5

	Starke
	1.2
	1.4
	2.1
	3.4
	2.4
	2.5

	Vero Beach
	2.3
	2.0
	2.6
	4.2
	3.1
	3.0


B.3.6.4  Real Electricity Price Data

The real price of electricity was derived from a 12 month moving average of real average revenue, based on data provided by the FMPA staff.  To the extent average revenue data specific to a certain rate classification was unavailable, it was assumed to follow the trend of total average revenue for the utility.  While a longer lag is typically expected, particularly in the case of residential electricity use, the lack of data precluded a lengthier lag.  

Projected electricity prices were assumed to increase at the rate of inflation.  Consequently, the real electricity price was projected to be essentially constant.

B.3.7  Projection of Net Energy for Load and Peak Demand

The forecast of sales for each rate case classification were summed to equal the total sales of each member.  An assumed loss factor, typically based on a 5 year average of historical loss factors (excluding anomalous loss factors), was then applied to the total sales to derive monthly NEL.  Projections of summer and winter noncoincident peak demand were developed by applying projected annual load factors to the forecasted NEL on a total member system basis.  The projected load factors were based on the average relationship between annual NEL and the seasonal peak demand generally over the period of 1995-2004 (a 10 year average).  
Monthly peak demand was projected on the basis of the average relationship between each monthly peak and the appropriate seasonal peak.  This average relationship was computed after ranking the historical demand data within the summer and winter seasons and reassigning peak demands to each month based on the typical ranking of that month compared to the seasonal peak.  This process avoids distortion of the averages due to randomness as to the months in which peak weather conditions occur within each season.  For example, a summer peak period can occur during July or August of any year.  It is important that the shape of the peak demands reflects that only one of those 2 months is the peak month and that the other is typically some percentage less.  

Projected coincident peak demands were derived from monthly coincidence factors averaged generally over a 5 year period (2000-2004).  The historical coincidence factors were based on historical coincident peak demand data that is maintained by FMPA, supplemented with hourly load data that was analyzed to identify the demand values at the time of the various peaks.  Similarly, the timing of the ARP and member group peaks was determined from an appropriate summation of the hourly load data. 
B.3.8  Overview of Results

B.3.8.1  Base Load Forecast

The base case 2007 forecast winter peak demand is 1,458 MW, forecast summer peak demand is 1,499 MW, and forecast annual NEL is 7,480 GWh.  The winter peak demand is projected to grow at an average annual growth rate of 2.6 percent from 2007 through 2009, and then grow at an annual rate of 2.1 percent from 2010 through 2024.  The summer peak demand is projected to grow at an average annual growth rate of 2.5 percent from 2007 through 2009, and then grow at an annual rate of 2.1 percent from 2010 through 2024.  NEL is expected to grow at an annual average growth rate of 2.5 percent from 2007 through 2009, and then grow at an annual average rate of 2.0 percent from 2010 through 2024.  Growth rates for these periods are shown to avoid distortion in growth rates due to Vero Beach’s establishment of CROD, effective January 1, 2010.  The results of the Forecast are summarized in Table B.3-3.

B.3.8.2  High and Low Load Forecast

The base case forecast consists of an estimate of the future values for each of the dependent variables, the electricity sales by rate classification for each of the members, and all of the derived load determinants, including NEL and peak demand.  The base case forecast represents the most likely estimate of future load levels.  However, there is significant uncertainty in those projections, a large portion of which is related to the uncertainty in the projections of the independent variables.  To account for this uncertainty, high and low case forecasts were developed by simulating the energy sales models, using varying assumptions regarding population and economic activity, as discussed in Section B.3.9.  The remaining load determinants were then derived from these alternative forecasts of energy sales by classification, as in the base case forecast.  The high and low forecasts combine to form a band of uncertainty that is intended to capture approximately 90 percent (1.7 standard deviations) of occurrences.  The results of the high and low forecasts are presented in Tables B.3-4 and B.3-5, respectively.
The high case 2007 forecast winter peak demand is 1,535 MW, forecast summer peak demand is 1,579 MW, and forecast annual NEL is 7,887 GWh.  The winter peak demand is projected to grow at an average annual growth rate of 3.2 percent from 2007 through 2009, and then grow at an annual rate of 2.6 percent from 2010 through 2024.  The summer peak demand is projected to grow at an average annual growth rate of 3.1 percent from 2007 through 2009, and then grow at an annual rate of 2.6 percent from 2010 through 2024.  NEL is expected to grow at an annual average growth rate of 3.1 percent from 2007 through 2009, and then grow at an annual average rate of 2.5 percent from 2010 through 2024.  
The low case 2007 forecast winter peak demand is 1,377 MW, forecast summer peak demand is 1,416 MW, and forecast annual NEL is 7,057 GWh.  The winter peak demand is projected to grow at an average annual growth rate of 1.9 percent from 2007 through 2009, and then grow at an annual rate of 1.4 percent from 2010 through 2024.  The summer peak demand is projected to grow at an average annual growth rate of 1.9 percent from 2007 through 2009, and then grow at an annual rate of 1.3 percent from 2010 through 2024.  NEL is expected to grow at an annual average growth rate of 1.8 percent from 2007 through 2009, and then grow at an annual average rate of 1.3 percent from 2010 through 2024.  
	Table B.3-3
Base Demand and Energy Forecast



	Year
	Winter Peak 
MW)
	Summer Peak 
(MW)
	NEL 
(GWh)

	2006
	1,427
	1,467
	7,317

	2007
	1,458
	1,499
	7,480

	2008
	1,490
	1,533
	7,646

	2009
	1,535
	1,576
	7,858

	2010
	1,366
	1,435
	7,157

	2011
	1,394
	1,466
	7,308

	2012
	1,423
	1,497
	7,461

	2013
	1,454
	1,529
	7,621

	2014
	1,486
	1,562
	7,787

	2015
	1,518
	1,596
	7,950

	2016
	1,552
	1,630
	8,115

	2017
	1,585
	1,665
	8,279

	2018
	1,617
	1,698
	8,440

	2019
	1,650
	1,732
	8,602

	2020
	1,682
	1,766
	8,766

	2021
	1,716
	1,801
	8,936

	2022
	1,751
	1,837
	9,108

	2023
	1,786
	1,873
	9,282

	2024
	1,821
	1,909
	9,456


	Table B.3-4
High Demand and Energy Forecast



	Year
	Winter Peak (MW)
	Summer Peak (MW)
	NEL 
(GWh)

	2006
	1,494
	1,536
	7,672

	2007
	1,535
	1,579
	7,887

	2008
	1,578
	1,623
	8,108

	2009
	1,635
	1,678
	8,378

	2010
	1,459
	1,534
	7,660

	2011
	1,498
	1,575
	7,863

	2012
	1,537
	1,617
	8,070

	2013
	1,579
	1,660
	8,287

	2014
	1,622
	1,706
	8,512

	2015
	1,666
	1,752
	8,735

	2016
	1,711
	1,799
	8,963

	2017
	1,757
	1,846
	9,192

	2018
	1,803
	1,894
	9,420

	2019
	1,848
	1,941
	9,651

	2020
	1,895
	1,990
	9,888

	2021
	1,944
	2,040
	10,131

	2022
	1,993
	2,091
	10,381

	2023
	2,044
	2,144
	10,636

	2024
	2,095
	2,197
	10,892


	Table B.3-5
Low Demand and Energy Forecast



	Year
	Winter Peak (MW)
	Summer Peak (MW)
	NEL 
(GWh)

	2006
	1,357
	1,395
	6,949

	2007
	1,377
	1,416
	7,057

	2008
	1,398
	1,438
	7,166

	2009
	1,432
	1,469
	7,317

	2010
	1,267
	1,332
	6,633

	2011
	1,285
	1,351
	6,728

	2012
	1,304
	1,371
	6,824

	2013
	1,323
	1,391
	6,924

	2014
	1,343
	1,412
	7,028

	2015
	1,363
	1,433
	7,128

	2016
	1,384
	1,454
	7,227

	2017
	1,403
	1,474
	7,322

	2018
	1,422
	1,493
	7,413

	2019
	1,440
	1,512
	7,502

	2020
	1,459
	1,531
	7,591

	2021
	1,477
	1,550
	7,681

	2022
	1,496
	1,569
	7,772

	2023
	1,514
	1,588
	7,861

	2024
	1,532
	1,606
	7,948


B.3.9  Uncertainty of the Forecast
Although a forecast that is derived from point estimate projections of the driving variables obtained from reputable sources provides a sound basis for planning, there is significant uncertainty in the future level of such variables.  To account for economic and demographic uncertainty, additional scenarios, referred to as the high and low cases, were developed to capture the impact on load of variations in these independent variables.  
Economy.com does not publish information regarding the potential error of their projections.  Instead, Beck relied on such statistics from another provider, Woods & Poole Economics, Inc (Woods & Poole), which relies on the same underlying data set and a somewhat similar methodology.  Woods & Poole publishes several statistics that define the average amount by which various projections they have provided in the past are different from the actual results for the first several years of the forecast horizon.  Statistics related to projections at the state level were used to develop adjustments to the independent variables used in the base case forecast.  The amount of potential error was linearly extrapolated beyond the period published by Woods & Poole.
Table B.3-6 provides the amount by which Economy.com projections were adjusted from the base case assumptions to develop the high and low cases.  This amount of variation is intended to represent 90 percent of potential outcomes (1.7 standard deviations).  Other economic data, such as retail sales and GDP, were assumed to vary to the same degree as income.  As one might expect, the amount of potential variation is shown to grow through time, since uncertainty in these variables varies in rough proportion to the forecast horizon.
	Table B.3-6

Economic and Demographic Uncertainty



	Year
	Population (Percent)
	Employment (Percent)
	Income (Percent)
	Income per Capita (Percent)

	2006
	3.4
	5.1
	7.7
	6.4

	2007
	4.3
	6.8
	8.5
	6.8

	2008
	5.1
	8.5
	9.4
	7.2

	2009
	6.0
	10.2
	10.2
	7.7

	2010
	6.8
	11.9
	11.1
	8.1

	2011
	7.7
	13.6
	11.9
	8.5

	2012
	8.5
	15.3
	12.8
	8.9

	2013
	9.4
	17.0
	13.6
	9.4

	2014
	10.2
	18.7
	14.5
	9.8

	2015
	11.1
	20.4
	15.3
	10.2

	2016
	11.9
	22.1
	16.2
	10.6

	2017
	12.8
	23.8
	17.0
	11.1

	2018
	13.6
	25.5
	17.9
	11.5

	2019
	14.5
	27.2
	18.7
	11.9

	2020
	15.3
	28.9
	19.6
	12.3

	2021
	16.2
	30.6
	20.4
	12.8

	2022
	17.0
	32.3
	21.3
	13.2

	2023
	17.9
	34.0
	22.1
	13.6

	2024
	18.7
	35.7
	23.0
	14.0
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