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Demand and Consumption

The City’s forecasts for peak demand and energy requirements are developed utilizing a methodology first employed by the City in 1980, and are updated and revised every year.  The remainder of this section provides details of the methodology used to develop the City’s base case load forecast, and presents the base case load forecast as well as high and low load growth sensitivity cases.

E.3.1  Load Forecast Methodology


The methodology used to develop the load forecast consists of approximately 10 multi-variable linear regression models that are based on detailed examination of the system’s historical growth, usage patterns, and population statistics.  Several key regression formulas utilize econometric variables.


Table E.3-1 presents the econometric-based linear regression forecasting models that are used in the development of the load forecast.  The City uses regression models with the capability of separately predicting commercial customers and consumption by rate sub-class: general service non-demand (GSND), general service demand (GSD), and general service large demand (GSLD).  Along with the residential class, these represent the major classes of the City’s electric customers.  The City also uses two additional regression models to separately predict summer and winter peak demand.  The key explanatory variables used in each of the models are indicated by an “X” on Table E.3-1.


Table E.3-2 documents the City’s internal and external sources for historical and forecast economic, weather, and demographic data.  In conjunction, Tables E.3-1 and E.3‑2 summarize the details of the models used to generate the City’s customer, consumption, and seasonal peak load forecasts.  Among the explanatory variables listed is a component included in the models that reflects the acquisition of certain Talquin customers over the study period, consistent with the territorial agreement negotiated between the City and Talquin and approved by the FPSC.


Using the 5 year average of the actual temperature extremes at the times of seasonal peak demands, routinely updating the forecast model coefficients, and incorporating other model refinements have improved the accuracy of the forecast so that it is more consistent with the historical trend of growth in seasonal peak demand and energy consumption.

	Table E.3-1
Key Explanatory Variables



	Model Name
	Leon County Population
	Residential Customers
	Total Customers
	Cooling Degree-Days (CDDs)
	Heating Degree-Days (HDDs)
	Tallahassee per Capita Taxable Sales
	Price of Electricity
	State of Florida Population
	Minimum Winter 
Peak Day Temperature
	Maximum Summer Peak Day Temperature
	Appliance Saturation
	R Squared(1)

	Residential Customers
	X
	
	
	
	
	
	
	
	
	
	
	0.989

	Residential Consumption
	
	X
	
	X
	X
	X
	X
	
	
	
	X
	0.921

	Florida State University Consumption
	
	
	
	X
	
	
	X
	X
	
	
	
	0.930

	State Capitol Consumption
	
	
	
	X
	
	
	X
	X
	
	
	
	0.892

	Florida A&M University Consumption
	
	
	
	X
	
	
	
	X
	
	
	
	0.926

	Street Lighting Consumption
	X
	
	
	
	
	
	
	
	
	
	
	0.961

	GSND Customers
	
	X
	
	
	
	
	
	
	
	
	
	0.958

	GSD Customers
	
	X
	
	
	
	
	
	
	
	
	
	0.927

	GSND Consumption
	X
	
	
	X
	X
	X
	X
	
	
	
	
	0.961

	GSD Consumption
	X
	
	
	X
	X
	
	
	
	
	
	
	0.960

	GSLD Consumption
	X
	
	
	X
	X
	
	
	
	
	
	
	0.974

	Summer Peak Demand
	
	
	X
	
	
	
	
	
	
	X
	X
	0.982

	Winter Peak Demand
	
	
	
	
	
	
	
	
	X
	
	X
	0.965

	(1)R Squared, also referred to as the coefficient of determination, is a commonly used measure of goodness of fit of a linear model.  If the observations fall on the model regression line, R Squared is 1.  If there is no linear relationship between the dependent and independent variables, R Squared is 0.  A reasonably good R Squared value may be anywhere between 0.6 to 1.0.


	Table E.3-2  

Sources of Forecast Model Input Information



	Energy Model Input Data
	Source

	1.
	Leon County Population
	City Planning Office

	2.
	Talquin Customers Transferred
	City Power Engineering

	3.
	CDDs
	National Oceanic & Atmospheric Administration (NOAA) Reports

	4.
	HDDs
	NOAA Reports

	5.
	Air Conditioning Saturation Rate
	Residential Utility Customer Trends

	6.
	Heating Saturation Rate
	City Utility Research

	7.
	Real Tallahassee Taxable Sales
	Department of Revenue

	8.
	Florida Population
	Governor’s Office of Budget and Planning

	9.
	State Capitol Incremental
	Department of Management Services

	10.
	FSU Incremental Additions
	FSU Planning Department

	11.
	FAMU Incremental Additions
	FAMU Planning Department

	12.
	GSLD Incremental Additions
	City Utility Services

	13.
	Other Commercial Customers
	City Utility Services

	14.
	Tallahassee Memorial Curtailable
	City System Planning/Utilities Accounting

	15.
	FSU 4th Meter Additions
	City System Planning/Utilities Accounting

	16.
	State Capitol Center 2 Special Accounts
	Utilities Accounting

	17.
	Customer Definitions
	City Utility Services

	18.
	System Peak Historical Data
	City System Planning

	19.
	Historical Customer Projections by Class
	City System Planning and Customer Accounting

	20.
	Historical Customer Class Energy
	City System Planning and Customer Accounting

	21.
	Gross Domestic Product (GDP) Forecast
	Governor’s Planning and Budgeting Office

	22.
	Consumer Price Index (CPI) Forecast
	Governor’s Planning and Budgeting Office

	23.
	Florida Taxable Sales
	Governor’s Planning and Budgeting Office

	24.
	Interruptible, Traffic Light Sales, and Security Light Additions
	City System Planning and Customer Accounting

	25.
	Historical Residential Real Price of Electricity
	City Utility Services

	26.
	Historical Commercial Real Price of Electricity
	City Utility Services



Important input assumptions for the sales forecast include the incremental load modifications at Florida State University (FSU), Florida A&M University (FAMU), Tallahassee Memorial Hospital (TMH), and the State Capitol Center.  These four customers represent approximately 14 percent of the City’s annual energy sales.  Each entity submits its proposed incremental additions/reductions to the City, and these modifications are included as submitted in the load and energy forecast.

The customer models are used to predict the number of customers by customer class, which in turn serve as inputs into the customer class consumption models.  The customer class consumption models are aggregated to form a total base system sales forecast.  The effects of conservation and DSM programs, estimated reductions from interruptible and curtailable customers, and system losses are incorporated into the base forecasts of seasonal peak demand and sales to produce the forecasts of system seasonal net peak demand and NEL requirements.  

E.3.2
Forecast System Demand and Energy Requirements – 

Base Case


Table E.3-3 presents the City’s base case load forecast.  The City produced the forecasts with the assistance of R.W. Beck, Inc., for the years 2006 through 2025.  

E.3.3
Forecast System Demand and Energy Requirements – 

Sensitivity Cases


The City’s high and low load growth sensitivity cases were developed to address the uncertainty associated with forecast input variables by adjusting selected input variables in the load forecast models.  For the sensitivities to the base energy forecast that was developed, the key explanatory variables that were changed included Leon County population, Florida population, HDDs, and CDDs.  For the peak demand forecasts, the number of customers, maximum summer temperature, and minimum winter temperature were changed.  As with the base case forecast, the high and low load growth forecasts were developed for the years 2006 through 2025.  Table E.3-4 presents the City’s high and low load growth sensitivity cases.

	Table E.3-3  

City of Tallahassee Load Forecast – Base Case



	Calendar Year
	Net Summer Peak Demand (MW)
	Net Winter Peak Demand (MW)
	Annual NEL (GWh)

	2006
	609
	546
	2,895

	2007
	626
	570
	2,976

	2008
	637
	584
	3,056

	2009
	646
	596
	3,115

	2010
	656
	608
	3,170

	2011
	666
	621
	3,225

	2012
	676
	633
	3,280

	2013
	686
	645
	3,336

	2014
	696
	658
	3,394

	2015
	705
	670
	3,451

	2016
	714
	681
	3,506

	2017
	723
	692
	3,562

	2018
	732
	703
	3,618

	2019
	741
	714
	3,675

	2020
	750
	726
	3,732

	2021
	758
	736
	3,789

	2022
	767
	747
	3,847

	2023
	775
	758
	3,906

	2024
	784
	768
	3,965

	2025
	793
	779
	4,025


	Table E.3-4  

City of Tallahassee Load Forecast – Sensitivity Cases



	Calendar Year
	Low Load and Energy Growth
	High Load and Energy Growth

	
	Net Summer Peak Demand (MW)
	Net Winter Peak Demand (MW)
	Annual NEL (GWh)
	Net Summer Peak Demand (MW)
	Net Winter Peak Demand (MW)
	Annual NEL (GWh)

	2006
	588
	496
	2,721
	636
	596
	3,102

	2007
	605
	519
	2,800
	654
	620
	3,185

	2008
	616
	533
	2,878
	665
	635
	3,268

	2009
	625
	545
	2,935
	674
	647
	3,330

	2010
	635
	557
	2,987
	684
	660
	3,387

	2011
	644
	569
	3,040
	695
	672
	3,445

	2012
	654
	581
	3,093
	705
	685
	3,503

	2013
	664
	593
	3,147
	715
	697
	3,561

	2014
	673
	606
	3,203
	725
	710
	3,622

	2015
	683
	618
	3,258
	735
	723
	3,682

	2016
	691
	629
	3,311
	744
	734
	3,740

	2017
	700
	640
	3,364
	753
	746
	3,798

	2018
	709
	651
	3,419
	762
	757
	3,857

	2019
	718
	661
	3,474
	771
	768
	3,916

	2020
	726
	672
	3,529
	780
	780
	3,976

	2021
	735
	683
	3,584
	789
	791
	4,036

	2022
	743
	693
	3,640
	798
	802
	4,096

	2023
	752
	704
	3,696
	807
	813
	4,157

	2024
	760
	714
	3,754
	816
	824
	4,219

	2025
	769
	725
	3,812
	824
	835
	4,282
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