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C.3.1  Load Forecast


This section presents and describes the peak demand and net energy for load forecasts for JEA for the years 2006 through 2024.  JEA’s need for capacity was determined through a comparison of available firm capacity resources with JEA’s forecast peak demand plus reserve requirements.  The forecasts presented in this section were based on JEA’s fiscal year, which runs from October 1 to September 30.  The forecasts were converted to a calendar basis for the economic analysis presented in Section C.5.0.  
C.3.1.1  JEA Historical Peak Demand 


The forecast of peak demand requires projecting both the summer and winter peaks.  On a weather-normalized basis, JEA has historically experienced annual peaks in both the summer and winter periods.  Table C.3-1 indicates that between 1986 and 2005, the system peak occurred most often during the summer period.  However, the system peak occurred during the winter period in 4 of the most recent 6 years on a weather-normalized basis.  Thus, JEA is experiencing an important change in the characteristics of its system.


Table C.3-1 indicates that from 1986 to 2005, the weather-normalized summer peak demand increased from 1,586 MW to 2,891 MW, which is an average annual growth rate of 3.21 percent.  The 1986 weather-normalized winter peak demand level was 1,488 MW, and the 2005 weather-normalized winter peak was 2,794 MW.  The average annual growth rate for the weather-normalized winter peak demand was 3.37 percent.  

The average annual growth rate for the years 1996 through 2005 was 2.64 percent and 3.12 percent for the winter and summer weather-normalized seasons, respectively.  
C.3.1.2  JEA Peak Demand Forecast


To forecast peak demand, JEA has developed a nonlinear regression analysis technique that utilizes SAS and Excel software.  JEA develops a forecast of total load, including interruptible and curtailable customers, then subtracts these customers to derive an estimate of firm demand only.      

	Table C.3-1

Historical JEA Peak Demand

(Weather Normalized)


	Fiscal Year
	Winter
(MW)
	Summer
(MW)

	1986
	1,488
	1,586

	1987
	1,560
	1,645

	1988
	1,659
	1,708

	1989
	1,740
	1,750

	1990
	1,778
	1,774

	1991
	1,698
	1,855

	1992
	1,883
	1,927

	1993
	1,883
	1,998

	1994
	2,007
	2,018

	1995
	2,064
	2,130

	1996
	2,210
	2,192

	1997
	2,115
	2,318

	1998
	2,258
	2,341

	1999
	2,343
	2,420

	2000
	2,483
	2,333

	2001
	2,666
	2,610

	2002
	2,734
	2,583

	2003
	2,858
	2,706

	2004
	2,626
	2,644

	2005
	2,794
	2,891

	Average Percent Change 
1986-2005
	3.37%
	3.21%

	Average Percent Change 
1996-2005
	2.64%
	3.12%



The peak demand forecast is driven by temperature and time-series data.  The forecasting process involves the collection of historical hourly system load data and daily temperature data.  Since the historical system peak has occurred on non-holiday weekdays, JEA has found that the most accurate historical forecasting method involves removing the data for weekends and holidays from the historical database.  To further eliminate historical data that would tend to understate peak demand levels, summer load data was further reduced if a day was a summer rain day and if the 5 p.m. load is lower than the 3 p.m. load.  Since JEA demand peaks in the late afternoon during the summer, the highest value between 2 p.m. and 8 p.m. was identified as the daily peak for the remaining summer days.  For winter days, the daily peak occurs early in the morning because of heating requirements.  To eliminate historical data that would tend to distort the analysis, daily load data was removed if a cold front moved in and caused the 11 a.m. load to be higher than the load between 1 a.m. and 11 a.m.  
After the summer and winter data were adjusted as described above, a nonlinear regression analysis was conducted to forecast the summer and winter peaks.  The forecast temperature used in the regression was the 20 year median of the seasonal extreme temperatures (summer 99° F and winter 24° F) wherein the winter seasonal extreme for a year was the lowest temperature during the months of December, January, and February, and the summer seasonal extreme was the highest temperature during the months of July, August, and September.

The results of the summer and winter peak demand forecasts are shown in Table C.3-2 for total demand, firm demand, and interruptible demand levels.  During the 20 year forecast period, total summer peak demand is forecast to increase at an average annual growth rate of 1.89 percent overall.  The annual growth rate in summer interruptible load is 1.48 percent, and the average annual increase in summer firm peak demand is 1.91 percent.  During the winter period, the total growth rate in winter peak demand is projected to increase at an average annual growth rate of 2.70 percent.  The average annual increase in winter interruptible load is 1.50 percent, and the average annual increase in winter firm peak demand is 2.77 percent.

Since the winter peak demand is projected to continue to increase at a higher average annual growth rate, the trend in which the winter peak is above the summer peak on a weather-normalized basis is expected to continue.  Table C.3-2 indicates that the total JEA peak demand in 2006 is projected to be 3,004 MW in the winter, compared to a summer total peak demand of 2,826 MW.  In the final year of the forecast, the 2024 total winter peak demand is projected to be 4,856 MW, compared to 3,957 MW during the summer period.  A similar pattern holds for the firm peak demand projections.  The firm 

	Table C.3-2

JEA Peak Demand Forecast

(without FPU after 2007)



	Fiscal Year
	Total Peak Demand
	Non-Firm Demand
	Firm Peak Demand

	
	Winter (MW)
	Summer (MW)
	Winter (MW)
	Summer (MW)
	Winter (MW)
	Summer (MW)

	2006
	3,004
	2,826
	173
	175
	2,831
	2,651

	2007
	3,099
	2,893
	175
	177
	2,924
	2,716

	2008
	3,099
	2,878
	178
	180
	2,921
	2,698

	2009
	3,195
	2,944
	180
	183
	3,015
	2,761

	2010
	3,294
	3,009
	183
	185
	3,111
	2,824

	2011
	3,393
	3,076
	186
	188
	3,207
	2,888

	2012
	3,496
	3,141
	189
	191
	3,307
	2,950

	2013
	3,599
	3,208
	192
	194
	3,407
	3,014

	2014
	3,704
	3,275
	194
	197
	3,510
	3,078

	2015
	3,811
	3,358
	197
	200
	3,614
	3,158

	2016
	3,920
	3,424
	200
	203
	3,720
	3,221

	2017
	4,031
	3,491
	203
	206
	3,828
	3,285

	2018
	4,143
	3,557
	206
	209
	3,937
	3,348

	2019
	4,258
	3,623
	209
	212
	4,049
	3,411

	2020
	4,375
	3,690
	213
	215
	4,162
	3,475

	2021
	4,492
	3,756
	216
	218
	4,276
	3,538

	2022
	4,612
	3,824
	219
	222
	4,393
	3,602

	2023
	4,733
	3,890
	222
	225
	4,511
	3,665

	2024
	4,856
	3,957
	226
	228
	4,630
	3,729

	Average Percent Change
	2.70%
	1.89%
	1.50%
	1.48%
	2.77%
	1.91%


winter peak demand is projected to increase from 2,831 MW in 2006 to 4,630 MW in 2024, and the firm summer peak demand is projected to increase from 2,651 MW in 2006 to 3,729 MW in 2024.  All numbers assume that the FPU load (approximately 100 MW) will not be served starting January 1, 2008.  Figure C.3-1 shows the historical and forecast summer and winter peaks for JEA.
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Figure C.3-1

JEA Historical and Forecast Summer and Winter Peaks

In addition to a base case forecast, JEA performed a forecast that incorporates the effects that moderate or extreme temperatures could have on peak demand.  The temperatures used for the winter season were 7º F and 32º F for the extreme and moderate forecasts, respectively.  The temperatures used for the summer season were 93º F and 103º F for the moderate and extreme forecasts, respectively.  The moderate and extreme peak forecasts for the summer and winter seasons are presented in Table C.3-3.

C.3.1.3  JEA Historical Net Energy for Load

JEA’s historical net energy for load (NEL) requirements are shown in Table C.3-4.  NEL is defined as the energy generated and purchased minus off-system sales.  From 1986 through 2005, the annual average growth rate in NEL on the JEA system was 3.11 percent.  This growth rate was lower than the growth rate in JEA’s winter and summer peak demand.  Total NEL requirements during the period increased from 7,319 GWh in fiscal year 1986 to 13,092 GWh in fiscal year 2005.
	Table C.3-3

JEA Moderate and Extreme Peak Demand Forecast
 (without FPU)


	Fiscal Year
	Moderate Case(1)
	Extreme Case(2)

	
	Winter Total
(MW)
	Winter Firm
(MW)
	Summer Total
(MW)
	Summer Firm (MW)
	Winter Total
(MW)
	Winter Firm
(MW)
	Summer Total
(MW)
	Summer Firm (MW)

	2006
	2,558
	2,385
	2,670
	2,506
	3,553
	3,349
	2,896
	2,716

	2007
	2,636
	2,461
	2,739
	2,572
	3,669
	3,462
	2,961
	2,778

	2008
	2,631
	2,456
	2,724
	2,557
	3,688
	3,481
	2,943
	2,760

	2009
	2,712
	2,532
	2,794
	2,623
	3,808
	3,596
	3,008
	2,821

	2010
	2,795
	2,610
	2,865
	2,690
	3,931
	3,713
	3,074
	2,883

	2011
	2,879
	2,689
	2,936
	2,757
	4,057
	3,833
	3,139
	2,943

	2012
	2,965
	2,770
	3,008
	2,825
	4,184
	3,954
	3,205
	3,005

	2013
	3,053
	2,853
	3,081
	2,894
	4,314
	4,078
	3,270
	3,065

	2014
	3,141
	2,936
	3,154
	2,962
	4,446
	4,204
	3,336
	3,127

	2015
	3,231
	3,021
	3,228
	3,032
	4,580
	4,332
	3,401
	3,187

	2016
	3,323
	3,107
	3,303
	3,102
	4,717
	4,462
	3,467
	3,248

	2017
	3,416
	3,195
	3,378
	3,173
	4,856
	4,595
	3,532
	3,308

	2018
	3,511
	3,284
	3,454
	3,244
	4,997
	4,729
	3,598
	3,369

	2019
	3,607
	3,374
	3,531
	3,317
	5,141
	4,866
	3,664
	3,430

	2020
	3,704
	3,465
	3,608
	3,389
	5,287
	5,006
	3,729
	3,490

	2021
	3,803
	3,558
	3,686
	3,462
	5,435
	5,147
	3,795
	3,551

	2022
	3,904
	3,653
	3,764
	3,535
	5,585
	5,289
	3,861
	3,612

	2023
	4,006
	3,749
	3,843
	3,609
	5,738
	5,435
	3,927
	3,673

	2024
	4,109
	3,846
	3,923
	3,684
	5,893
	5,583
	3,992
	3,732

	Average Annual Percent Change
	2.67%
	2.69%
	2.16%
	2.16%
	2.85%
	2.88%
	1.80%
	1.78%

	(1)Based on a 32º F low winter temperature and a 93º F high summer temperature.

(2)Based on a 7º F low winter temperature and a 103º F high summer temperature.


	Table C.3-4
Historical JEA Net Energy for Load Requirements 


	Fiscal Year
	Actual NEL 
(GWh)
	Heating and Cooling 
Degree-Days

	
	
	HDD
	CDD

	1986
	7,319
	1,154
	2,924

	1987
	7,712
	1,467
	2,574

	1988
	7,943
	1,559
	2,513

	1989
	8,225
	1,278
	2,936

	1990
	8,645
	774
	3,068

	1991
	8,748
	1,085
	3,166

	1992
	8,979
	1,301
	2,750

	1993
	9,452
	1,391
	2,670

	1994
	9,619
	1,036
	2,540

	1995
	10,090
	1,443
	2,783

	1996
	10,600
	1,541
	2,585

	1997
	10,489
	1,174
	2,519

	1998
	11,401
	1,011
	3,050

	1999
	11,682
	1,206
	2,611

	2000
	11,915
	1,478
	2,456

	2001
	12,517
	1,213
	2,537

	2002
	12,626
	1,333
	2,872

	2003
	13,181
	1,432
	2,616

	2004
	13,282
	1,384
	2,761

	2005
	13,092
	1,302
	2,736

	Average Annual Percent Increase 1986 to 2005
	3.11%
	NA
	NA

	Average Annual Percent Increase 1996 to 2005
	2.37%
	NA
	NA


C.3.1.4  JEA Net Energy for Load Forecast

The NEL forecast was developed on a monthly and annual basis as a function of time and heating and cooling degree-day data.  Inputs into the forecast include energy production, JEA territory sales, off-system sales, and heating and cooling degree-days.  The JEA forecast modeling methodology separately accounts for and projects the temperature-dependent and non-temperature-dependent energy requirements over time, then combines these components to derive the system total NEL forecast.  The temperature-dependent NEL is modeled as a function of parameter estimates for historical and projected heating degree-days (HDD) and cooling degree-days (CDD).  The HDD and CDD parameter estimate projections were based on the 1985 through 2004 historical averages.  


The NEL forecast for JEA is shown in Table C.3-5.  The NEL is forecast to increase at an average annual growth rate of 2.2 percent during the 2006 through 2024 forecast period.  NEL is forecast to increase from 14,077 GWh in fiscal year 2006 to 20,851 GWh in fiscal year 2024.  These figures assume that FPU requirements are not part of JEA’s total NEL beginning January 1, 2008.
In addition to the base NEL forecast, JEA prepares an “Extreme Condition” forecast and a “Moderate Condition” forecast.  The Extreme Condition forecast is based on the maximum HDDs and CDDs, by month, since 1985.  The Moderate Condition forecast is based on the minimum HDDs and CDDs, by month, since 1985.  Results of these alternative forecasts are shown in Table C.3-6.  Under the Extreme Condition forecast, the total NEL would increase from 15,658 GWh in 2006 to 23,597 GWh in 2024, yielding an average annual growth rate of 2.3 percent.  Under the Moderate Condition forecast, the total NEL would increase from 13,441 GWh in 2006 to 20,581 GWh in 2024, yielding an average annual growth rate of 2.4 percent.

C.3.1.5  JEA Load Forecast Summary


Since 1986, JEA has experienced its peak load 14 times in the summer and 6 times in the winter.  However, recent historical peaks have occurred during the winter in 4 of the past 6 years.  As the forecast indicates, JEA’s time of system peak is transitioning from a summer peaking utility to a winter peaking utility, resulting in a divergence of these peaks.  JEA intends to continue to evaluate the impact of this changing trend for its future planning.  
	Table C.3-5

JEA Forecasted Net Energy for Load

(without FPU)



	Fiscal Year
	NEL
(GWh)
	Heating and Cooling 
Degree-Days

	
	
	HDD
	CDD

	2006
	14,077
	1,279
	2,678

	2007
	14,456
	1,279
	2,678

	2008
	14,444
	1,279
	2,678

	2009
	14,787
	1,279
	2,678

	2010
	15,168
	1,279
	2,678

	2011
	15,552
	1,279
	2,678

	2012
	15,976
	1,279
	2,678

	2013
	16,327
	1,279
	2,678

	2014
	16,719
	1,279
	2,678

	2015
	17,113
	1,279
	2,678

	2016
	17,555
	1,279
	2,678

	2017
	17,913
	1,279
	2,678

	2018
	18,316
	1,279
	2,678

	2019
	18,723
	1,279
	2,678

	2020
	19,178
	1,279
	2,678

	2021
	19,546
	1,279
	2,678

	2022
	19,960
	1,279
	2,678

	2023
	20,379
	1,279
	2,678

	2024
	20,851
	1,279
	2,678

	Average Annual Percent Increase
	2.2%
	NA
	NA


	Table C.3-6

JEA Net Energy for Load--Moderate and Extreme Cases


	Fiscal Year
	Moderate Forecast(1) 
(GWh)
	Extreme Forecast(2) 
(GWh)

	2006
	13,441
	15,658

	2007
	13,808
	16,069

	2008
	14,214
	16,520

	2009
	14,552
	16,902

	2010
	14,928
	17,323

	2011
	15,308
	17,747

	2012
	15,730
	18,214

	2013
	16,077
	18,605

	2014
	16,466
	19,038

	2015
	16,858
	19,474

	2016
	17,297
	19,958

	2017
	17,652
	20,358

	2018
	18,054
	20,803

	2019
	18,458
	21,252

	2020
	18,914
	21,752

	2021
	19,278
	22,161

	2022
	19,692
	22,619

	2023
	20,109
	23,081

	2024
	20,581
	23,597

	Average Annual Percent Change
	2.4%
	2.3%

	(1)Based on a 32º F low winter temperature and a 93º F high summer temperature.

(2)Based on a 7º F low winter temperature and a 103º F high summer temperature.
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