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Executive Summary

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The 2024 Long-Term Demand and Energy Forecast (LTDEF) for the ERCOT region was published in January 2024. ERCOT updated this forecast by including contracted loads and officer letter loads that are projected to account for significant growth to ERCOT demand. This updated forecast is presented in this report, which includes information about the methodology, assumptions, and data used to create the forecast. This forecast is based on a set of econometric models describing the hourly load in the region as a function of the number of premises in various customer classes (e.g., residential, business, and industrial), weather variables (e.g., various temperature values), and calendar variables (e.g., day of week and holidays). The premise forecasts that drive growth in the LTDEF are created using a set of econometric autoregressive models (AR1) and are based on certain economic (e.g., non-farm payroll employment, housing stock, and population) data. A county-level forecast of economic and demographic data was obtained from Moody’s. This forecast is the sum of the base economic load growth, electric vehicle forecast, large flexible load forecast, signed contracts and officer letter projections provided by TSPs that account for significant large industrial growth and the subtraction of the solar PV forecast. 

As shown in Figure 1, the 2024 LTDEF depicts system summer peak demand increasing at an average annual growth rate (AAGR) of approximately 6.8% from 2024-2033. This forecast assumes average summer weather conditions and also that existing and planned Large Flexible Loads (LFL) reduce consumption during summer peak hours to 15% of their normal consumption. 






















Figure 1: ERCOT Summer Peak Demand Forecast



As shown in Figure 2, historical annual energy for the calendar years 2014-2022 grew at an AAGR of 3.1%. The forecasted AAGR for energy from 2024-2033 is 13.6%. Also shown in Figure 2, the LTDEF depicts particularly increased load growth from 2024-2027 with an AAGR of 17.1%. 











Figure 2: ERCOT Annual Energy Forecast




Table 1: ERCOT Average Annual Growth Rate

	Year
	AAGR

	2024-2025
	9.88%

	2025-2026
	19.50%

	2026-2027
	21.06%

	2027-2028
	17.82%

	2028-2029
	7.94%

	2029-2030
	5.20%











Table 1 reflects the LTDEF with contracted loads and officer letters included.

Introduction

This report gives a high-level overview of the 2024 LTDEF. The forecast methodology is described, highlighting its major conceptual and statistical underpinnings. The waterfall methodology is used for the LTDEF to exhibit the breakdown of the six major components of the forecast: base load, rooftop PV, electric vehicles, large industrial loads, contracted loads, and officer letters.   The methodologies used for rooftop PV, electric vehicles, and large industrial loads are described. The process of determining contracted loads and officer letter load impacts is also described. Finally, an examination is presented describing the five major sources of forecast uncertainty: weather, economics, energy efficiency, price responsive loads, and large industrial loads. 

Modeling Framework

The 2024 LTDEF was produced with a set of linear regression models that combine weather, premise data, and calendar variables to capture and project the long-term trends extracted from the historical load data. Premise forecasts were also developed. 

All model descriptions included in this document should be understood as referring to weather zones. The ERCOT forecast is calculated as the sum of all weather zone forecasts.

ERCOT consists of eight distinct weather zones (Figure 3). Weather zones[footnoteRef:1] represent a geographic region in which climatological characteristics are similar.  Each weather zone has two or three weather stations that provide data for the assigned weather zone. To reflect the unique weather and load characteristics of each zone, separate load forecasting models were developed for each of the weather zones. [1:  See ERCOT Nodal Protocols, Section 2.] 



Premise Forecast Models

The key driver of the forecasted growth of demand and energy is the number of premises. County-level economic data was used to capture and project the long-term trends extracted from the historical premise data. County-level data was mapped into the weather zones (Figure 3). 

Premises were separated into three different customer classes for modeling purposes:

1. Residential (including lighting),
2. Business (small commercial), and
3. Industrial (premises which are required to have an IDR meter[footnoteRef:2]). [2:  See ERCOT Nodal Protocols, Section 18.6.1.
] 


All premise models were developed using historical data from January 2018 through May 2023. An autoregressive model (AR1) was used for all premise forecasts.




Figure 3: ERCOT Weather Zones
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Residential Premise Forecast

Residential premise counts were modeled by estimating a relationship for each of the eight ERCOT weather zones between the dependent variable (residential premises) and the following:

1. Housing Stock,
2. Population, and
3. Non-farm employment.




Business Premise Forecast

Business premise counts were modeled by estimating a relationship for each of the eight ERCOT weather   zones between the dependent variable (business premises) and the following:

1. Housing Stock,
2. Population, and
3. Non-Farm employment.

Industrial Premise Forecast

Industrial premise counts were modeled by estimating a relationship for each of the eight ERCOT weather zones between the dependent variable (industrial premises), and the following:

1. Housing Stock,
2. Population, and
3. Non-Farm employment.


Waterfall Methodology

The method used to create the ERCOT net forecast is a waterfall approach that sequentially combines individual components of the forecast. The purpose of using the waterfall approach is to allow the ability to provide forecasts for many scenarios. The waterfall method allows discovery and insight on changes to the ERCOT system by examining individual components. Reconstitution was also used for rooftop PV to avoid double counting load which is possible using the waterfall method by adding historical PV output back to the native load before modeling occurs. The base forecast is the weather zone normal hourly forecast and the ERCOT System (the sum of all the weather zone normal forecasts) before any additional forecasts are added. Figure 4 on page 10 demonstrates the waterfall method by appending the six major forecasts one at a time to create the ERCOT Winter Coincident Net Forecast.

As shown in the following formula, LTDEF net forecast is the sum of base load, electric vehicle load, and large flexible load forecasts less the rooftop PV forecast.








Hourly Demand Models

The long-term trend in hourly demand was modeled by estimating a relationship for each of the eight ERCOT weather zones between the dependent variable (hourly demand) and the following:

1. Month,
2. Day of Week,
3. Hour,
4. Weather Variables,
a. Temperature including various lagged values,
b. Temperature squared including various lagged values,
c. Temperature cubed including various lagged values,
5. Interactions,
a. Day of Week and Temperature variables,
b. Hour and Day of Week,
c. Hour and Temperature variables,
d. Month and Temperature variables, and
6. Number of premises.
All the variables listed above are used to identify the best candidates for inclusion in the forecast models and to provide details on the types of variables that were evaluated in the creation of the models. Not every variable listed above was included in each model. Unique models were created for each weather zone to account for the different load characteristics of each zone.

Model Building Process

The model building data set was comprised of a randomly selected 60% of the data from January 1, 2018 through May 31, 2023, with the remaining 40% of the data withheld. The model building data set was used to create various forecast models. The model building process was an iterative process that was conducted multiple times.
The validation data set consisted of a randomly selected 30% of data from January 1, 2018 through May 31, 2023 timeframe. The data in the validation data set was withheld from the model building data set.  After model building was complete, the validation data set was used to determine the accuracy of the various forecast models. Each model’s performance was calculated based on its forecasting performance on the validation data set. The most accurate models were selected based on their performance. 

The remaining randomly selected 10% of the data from January 1, 2018 through May 31, 2023 made up the test data set. After the most accurate models were selected based on their performance on the validation dataset, those models were run on the test data set to verify that the models performed well at predicting data they had not seen.

Using only five years of historical data and as much of the current year’s data as possible enables the model to reflect recent appliance stock, energy efficiency measures, price responsive load impacts, etc.

Weather Zone Load Forecast Scenarios

Actual weather data from calendar years 2008 through 2022 was used to create each weather zone’s forecast by applying the weather data from each historical year one-by-one to the load forecasting model. The process began by using actual weather data from 2008 as weather input into the model for all forecasted years (2024-2033). The actual weather data from all days in 2008 was copied into the same day and hour for each of the forecasted years (2024-2033). For example, the actual weather data for 1/1/2008 was copied into 1/1/2024, 1/1/2025, …, and 1/1/2033.  Using 2008’s weather as input into each weather zone’s forecast model results in what is referred to as the 2008 weather load forecast scenario. The 2008 weather load forecast scenario is a forecast that assumes 2008’s weather would occur for each forecasted calendar year (2024-2033). This process was completed for each of the historical weather years (2008-2022) individually and resulted in fifteen weather load forecast scenarios for each weather zone for each of the forecasted years 2024-2033. It should be noted that the premise and economic forecasts are the same in each of these fifteen weather scenarios.

Weather Zone Normal Weather Hourly Forecast

The fifteen weather zone load forecast scenarios are used as the basis for creating the weather zone normal weather hourly forecast.  Each of the fifteen hourly weather zone load forecast scenarios were separated into individual calendar year forecasts (covering calendar years 2024-2033).  The calendar year forecasts were then divided by calendar month.  Forecasted hourly values for each individual calendar month were ordered from the highest value to the lowest value.  Then, for each ordered value, the average was calculated.  This process is commonly referred to as the Rank and Average methodology. 

For example, to determine the normal weather forecasted peak value for August 2024, take the highest forecasted value from each of the fifteen weather load forecast scenarios for August 2024 and average them.  To determine the second highest value for August 2024, take the second highest forecasted value for each of the fifteen weather load forecast scenarios for August 2024 and average them. Repeat this process for all hours in August 2024.  See Table 2 (below) for a summary of these calculations.

After this process has been completed for all hours in August, a forecast will have been created for all 744 hours of August. At this point, the forecast is ordered from the highest value (indicated as rank 1) to the lowest value (indicated as rank 744).  Note that the forecasted values have not yet been assigned to a day or hour.  The values associated with a rank of 1 are the monthly forecasted peak demand values.  The forecasted monthly peak values for August and January, however, are subject to an adjustment which is covered in the two sections immediately below.

Weather Zone Normal Weather Summer Peak Demand Forecast

The fifteen weather load forecast scenarios are used as the basis for creating the weather zone normal weather summer peak forecast.  Each of the fifteen hourly weather load forecast scenarios are separated into individual calendar year forecasts (covering calendar years 2024-2033). The maximum forecasted hourly value occurring during the summer season (defined as June through September) is determined for each individual calendar year.

The summer peak demand values from the fifteen weather scenarios for a particular calendar year are averaged to determine the normal weather forecasted summer peak value.  For example, to determine the normal weather forecasted summer peak value for calendar year 2024, take the highest forecasted value in months June through September from each of the fifteen weather load forecast scenarios for calendar year 2024 and average them.  The forecasted summer peak demand is then assigned to August and replaces the previously calculated peak (rank 1) forecasted value for the month of August. 

Example:
Table 2 (below) shows the forecasted summer peak demand for the Coast weather zone for 2024 based on the historical weather years of 2008-2022.  The forecasted gross summer peak demand for Coast is 21,787 MW.


Table 2 : Coast Weather Zone August 2024 Forecast Scenarios

Historical Weather Year
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	Rank
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	Average

	1
	21,546
	21,801
	21,869
	22,537
	21,927
	21,621
	21,595
	22,343
	21,686
	21,165
	21,587
	21,984
	21,831
	21,550
	21,762
	21,787

	2
	21,328
	21,642
	21,812
	22,502
	21,913
	21,614
	21,520
	22,187
	21,655
	21,161
	21,499
	21,984
	21,707
	21,475
	21,740
	21,716

	3
	21,261
	21,561
	21,802
	22,238
	21,745
	21,595
	21,442
	22,003
	21,611
	21,082
	21,425
	21,944
	21,645
	21,411
	21,719
	21,632

	4
	21,231
	21,553
	21,800
	22,193
	21,724
	21,586
	21,348
	21,887
	21,578
	21,070
	21,398
	21,935
	21,638
	21,403
	21,668
	21,601

	5
	21,141
	21,550
	21,763
	22,175
	21,557
	21,577
	21,275
	21,840
	21,567
	21,059
	21,396
	21,898
	21,598
	21,375
	21,667
	21,563
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	740
	12,284
	12,605
	12,654
	13,398
	12,574
	12,394
	12,112
	12,114
	12,418
	11,935
	12,589
	13,142
	12,455
	12,790
	12,911
	12,558

	741
	12,283
	12,589
	12,628
	13,338
	12,558
	12,147
	11,967
	11,986
	12,345
	11,900
	12,524
	13,124
	12,444
	12,768
	12,895
	12,500

	742
	12,253
	12,561
	12,611
	13,301
	12,545
	12,018
	11,933
	11,981
	12,279
	11,881
	12,423
	13,117
	12,414
	12,746
	12,856
	12,461

	743
	12,249
	12,550
	12,527
	13,256
	12,447
	11,928
	11,923
	11,959
	12,270
	11,836
	12,367
	13,078
	12,375
	12,723
	12,825
	12,421

	744
	12,234
	12,480
	12,510
	13,135
	12,287
	11,899
	11,914
	11,953
	12,257
	11,788
	12,334
	13,028
	12,340
	12,609
	12,716
	12,366
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Weather Zone Normal Weather Winter Peak Demand Forecast

The fifteen weather load forecast scenarios are used as the basis for creating the weather zone normal weather winter peak forecast.  Each of the fifteen hourly weather load forecast scenarios are separated into individual calendar year forecasts (covering calendar years 2024-2033).  The maximum forecasted hourly value occurring during the winter season (defined as December through March) is determined for each year. The winter peak 
demand values from each weather scenario for a particular year are averaged to determine the normal weather forecasted winter peak value.  For example, to determine the normal weather forecasted winter peak value for 2024, take the highest forecasted value from each of the fifteen weather load forecast scenarios for December 2023 – March 2024 and average them.  The forecasted winter peak demand is then assigned to January and replaces the previously calculated peak (rank 1) forecasted value for the month of January. The weather zone normal weather winter peak demand forecast is then summed with electric vehicle, rooftop PV, large flexible load forecasts, contracted loads, and officer letter loads.
Example:
Table 4 (below) shows the forecasted winter peak demand for the Coast weather zone for the winter of 2024 based on the historical weather years of 2008-2022.  The forecasted net winter peak demand for Coast is 17,169 MW.

Figure 4: ERCOT Winter Coincident Peak



Weather Zone Normal Weather Hourly Forecast Mapping to Calendar

The next step is to map the weather zone average hourly forecasts into a representative calendar.  Remember that the average hourly forecast is ranked from highest to lowest value within each forecasted month.  The sorted hourly forecasted values need to be mapped into a representative time-sequenced shape.  This was accomplished by looking at historical load data from calendar years 2008-2022.  For each month in each historical year, the rank of all of the observations for each day and hour was determined.  Then, the corresponding forecasted average hourly values were mapped to the day and hour from the historical year with the same month and the same rank. 

Example: 
The Coast Gross Summer Peak Forecast for 2024 is 21,787 MW.  Also remember that the forecasted summer peak value is assigned to the month of August.  In 2016, Coast’s Summer Peak occurred on 8/09/2016 @ 1600.  Using the 2016 mapping ranking, the Coast Summer Peak value is assigned to 8/09 @ 1600 for all forecasted years (2024-2033).  This means that the Coast Summer Peak will always occur on 8/09 @ 1600 for all forecasted years that are mapped to 2016.

Example:
In 2015, Coast’s Summer Peak occurred on 8/11/2015 @ 1600.  Using the 2015 mapping ranking, the Coast Summer Peak value is assigned to 8/11 @ 1600 for all forecasted years (2024-2033).  This means that the Coast Summer Peak will always occur on 8/11 @ 1600 for all forecasted years that are mapped to 2015.
 


Historical Weather Year
Table 3: Coast Weather Zone 2024 Summer Peak Forecast Scenarios
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Rank
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	Average

	1
	21,546
	21,801
	21,869
	22,537
	21,927
	21,621
	21,595
	22,343
	21,686
	21,165
	21,587
	21,984
	21,831
	21,550
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	21,787
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	21,328
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	21,812
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	21,261
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	21,802
	22,238
	21,745
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	21,645
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	4
	21,231
	21,553
	21,800
	22,193
	21,724
	21,586
	21,348
	21,887
	21,578
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	21,601
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	21,141
	21,550
	21,763
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	740
	12,284
	12,605
	12,654
	13,398
	12,574
	12,394
	12,112
	12,114
	12,418
	11,935
	12,589
	13,142
	12,455
	12,790
	12,911
	12,558

	741
	12,283
	12,589
	12,628
	13,338
	12,558
	12,147
	11,967
	11,986
	12,345
	11,900
	12,524
	13,124
	12,444
	12,768
	12,895
	12,500

	742
	12,253
	12,561
	12,611
	13,301
	12,545
	12,018
	11,933
	11,981
	12,279
	11,881
	12,423
	13,117
	12,414
	12,746
	12,856
	12,461

	743
	12,249
	12,550
	12,527
	13,256
	12,447
	11,928
	11,923
	11,959
	12,270
	11,836
	12,367
	13,078
	12,375
	12,723
	12,825
	12,421

	744
	12,234
	12,480
	12,510
	13,135
	12,287
	11,899
	11,914
	11,953
	12,257
	11,788
	12,334
	13,028
	12,340
	12,609
	12,716
	12,366




Historical Weather Year
Table 4: Coast Weather Zone 2024 -2025 Winter Peak Forecast Scenarios
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	Rank
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	Average

	1
	16,627
	16,653
	18,269
	18,263
	15,783
	16,390
	17,861
	16,720
	15,600
	17,062
	18,991
	15,786
	15,123
	20,523
	17,876
	17,169



In the current LTDEF, Far West, North Central, South, and South Central have shifted summer peak hours from the mapping year peak due to large flexible load and rooftop PV growth impact on the net forecast. As shown in 
Figure 5: North Central peaks at hour ending 19, after the sun set, in 2028 and 2029 because the growth rate of rooftop PV is increasing more than base load. 
 				





Figure 5: NCENT NCP Summer Forecast
[bookmark: _8545b49e_7894_4286_9741_dee3a89d9cc7]

This mapping process was completed using calendar years 2008-2022.  This produced fifteen different hourly forecasts one based on each calendar year.  Note, though, that the monthly peak demand and monthly energy 
values are the same in each of the fifteen hourly weather zone forecasts.  The only difference is the day and time that the forecasted hourly values occur when mapped to the different historical years.  

Example:
There are 744 (31 days times 24 hours per day) hourly forecasted demand values for the Coast weather zone for August.  They are mapped into a day and time (in August) based on the historical ranking of actual load values from August 2008, August 2009, August 2010, ..., August 2021, and August 2022.  Each forecasted value was assigned a day and hour based on the historical ranking.  But the monthly peak demand and monthly energy values are the same no matter which historical mapping year is used.


ERCOT Zone Normal Weather (P50) Hourly Forecast

Each of the fifteen different mapped hourly forecasts based on the historical calendar years of 2008-2022 for each weather zone are summed for each forecasted year, month, day, and hour.  This results in fifteen different ERCOT hourly coincident forecasts.  The differences among these forecasts are caused by the different timing of weather conditions across the ERCOT region. It bears repeating that all of the underlying weather zone load forecasts have the same exact monthly peak demand and energy values.

To determine which hourly ERCOT coincident forecast to use as the primary and official ERCOT coincident forecast, an analysis was performed on these fifteen different hourly coincident forecasts.  The distribution of ERCOT summer peak demand was determined. Seeing that it is very difficult to determine how weather conditions will align or not at the time of ERCOT’s summer peak, the forecast using historical factors from 2008 was deemed the ERCOT official forecast.  Using the 2008 historical factors resulted in the least amount of diversity between weather zone demand and ERCOT-wide demand at the time of ERCOT’s summer peak.  As shown in Figure 6: ERCOT summer coincident peak shifts from 5:00 PM to 10:00 PM starting in 2028.

	                                     Figure 6: ERCOT Coincident Peak Summer Forecast


Load Forecast Scenarios (ERCOT system)

The weather zone load forecast scenarios are used as the basis for creating load forecast scenarios for the ERCOT system.  The hourly values from each weather zone are summed for each year, month, day, and hour to get the ERCOT total forecasted hourly demand. 

Weather Zone 90th Percentile Summer Peak Demand Forecast

Another forecast of interest is the 90th percentile (denoted as P90) weather zone summer peak demand forecast. The process for determining the 90th percentile weather zone summer peak demand forecast is identical to the process used for calculating the base forecast, except that instead of using the average of the fifteen-weather year load forecast scenarios, the 90th percentile of the values is used. This is the methodology for the 90th percentile forecast for planning purposes, the operational 90th percentile forecast is subject to be changed to reflect seasonal conditions.
 

Weather Zone (P90) Summer Peak Demand Forecast for Far West

Although using weather variation from fifteen historical weather years to derive percentiles works well for most weather zones where load is highly dependent on weather, using weather to derive percentiles does not work
well for Far West, where the load is relatively consistent across weather variations. Instead, economic variation, in particular the Moody’s high economic scenario, was used to derive a 90th Percentile forecast for Far West. 


ERCOT Electric Vehicle Forecast

ERCOT’s EV forecast is summarized as follows:

1.	Approximately 998,000 Light Duty Vehicles (LDVs) and 103,000 Medium/Heavy Duty Vehicles (MHDVs) are projected to be electric by 2029 in Texas, representing about 4% of the LDV stock and 4% of MHDV stock and therefore 4% of all vehicles on the road. Approximately 96% of electrified LDVs and 93% of MHDVs will be registered in ERCOT’s service territory.
2.	The total EV charging load in 2029 is approximately 6 TWh, adding 1.25% of load to ERCOT’s electric load forecast in 2029 up from 0.2% in 2023

Table 5 shows the forecasted EV demand at the time of summer peak, by year.

Table 5: EV Load at Summer Peak
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	Year
	EV Load (MW) at Summer Peak

	2024
	91

	2025
	195

	2026
	278

	2027
	393

	2028
	970

	2029
	747




Rooftop PV Forecast

The rooftop solar load forecast was generated by customer class (Residential or Business) at the weather zone level. Usage per customer was modeled to create a typical profile of rooftop solar using weather and calendar drivers, specifically solar irradiance because it captures solar generation well. The modeling dataset contains historical weather and calendar data from January 2012 to July 2023. Recent growth rates that decline over time were used to generate the customer class forecast. The installed capacity in 2029 is 7,392 MWh and the forecasted PV Max is 6,128 MW


Table 6: Rooftop PV Scenarios

	Year
	PV Max
	PV on Summer Peak
	
	

	2024
	(1,467)
	(1,061)
	
	

	2025
	(2,021)
	(1,472)
	
	

	2026
	(2,743)
	(1,996)
	
	

	2027
	(3,658)
	(2,649)
	
	

	2028
	(4,784)
	0
	
	

	 2029
	(6,128)
	0
	
	













Large Flexible Loads (LFLs)

Large Flexible Loads are a new type of load that has been growing rapidly in the ERCOT service territory.  This load commonly includes crypto miners.  This load can come online quickly and is very responsive to real time prices.  Large flexible loads are categorized as:

1.  Co-located meaning that the load is behind existing generation and
2. Non co-located meaning that the load is not behind existing generation.
There is approximately 2,300 MWs of LFLs on the ERCOT system.  The 2024 LTDEF includes a LFL forecast derived by historical load and seasonal variables. The demand contribution of LFLs at the time of ERCOT’s Summer Peak was assumed to be 15% of their total demand based on observed historical summer response. 

Other Forecast Adjustments 

A portion of the load in the city of Lubbock was moved into the ERCOT Region in 2021, and the entire load was moved into ERCOT by the end of 2023. An hourly forecast was created for Lubbock based on Lubbock Power and Light’s (LP&L) peak forecast of its own growth. This separate forecast for Lubbock was added to the ERCOT forecast from LP&P’s projected integration date onward.  LP&P’s forecasted load was added to the North weather zone.

Additional Rayburn Country Electric Cooperative (RCEC)  load was included in the East weather zone.  This load was initially added to the East weather zone in January 2020.  A forecast was created based on data included from RCEC’s PUCT filing.


Winter Weather Scenarios: Uri and Elliott

Weather zone normal weather hourly forecasts from the 2024 LTDEF were used to anticipate the impacts of future winter storms to the ERCOT system. February 2021 weather was used to create forecasts that simulate the historical weather from Uri and reflect the economic growth in the region. Winter Storm Elliott (December 2022) was also used to create a weather scenario for future planning. Tables 7 and 8 show the winter peaks using the two weather scenarios described above.



Table 7: February 2021 Winter Weather Scenario
	2024
	2025
	2026 
	2027
	2028
	2029
	2030

	89,580
	97,541
	103,308
	119,027
	134,697
	150,863
	156,552




Table 8: December 2022 Winter Weather Scenario

	2024
	2025
	2026 
	2027
	2028
	2029
	2030

	81,392
	89,055
	94,769
	110,492
	126,064
	142,213
	147,881





Load Forecast Uncertainty

A long-term load forecast can be influenced by a number of factors. The volatility of these factors can have a major impact on the accuracy of the forecast. This document will cover the following five areas:

1. Weather, 
2. Economics, 
3. Energy Efficiency, 
4. Price Responsive Loads, 
5. Contracts and Officer Letters







Weather Uncertainty

Figure 7 (page 19) suggests the significant impact of weather in forecasting. This figure shows what the 2024 forecasted peak demand would be using the actual weather from each of the past fifteen years as input into the model. As shown, there is considerable variability ranging from 82,372 MW using 2021’s weather to 88,784 MW using 2011’s weather. This equates to approximately an 8% difference in the forecast based on historical weather volatility. This variation is due to differences in weather and calendar factors between the fifteen historical weather years.

Figure 8 (page 20) depicts weather volatility out to 2029. Assuming 2021 weather (identified as the mild weather scenario) in 2029, would result in an expected peak of 136,857 MW. Assuming 2011 weather (identified as the extreme weather scenario) in 2029, results in a forecasted peak demand of 142,731 MW. This equates to approximately a 7% difference in the forecast based on weather extremes.


Economic Uncertainty 

Economic uncertainty impacts the premise forecasts. Stated differently, significant changes in economic forecasts will have impacts on the premise forecasts which, in turn, will be reflected in the peak demand and energy forecasts.  A recent example was the impact COVID-19 had on economic forecasts.  Premise forecasts were created using the base economic scenario from Moody’s Analytics.


Figure 7: 2024 Summer Peak Demand Scenarios


Energy Efficiency

Energy efficiency is another source of uncertainty. First, it must be recognized that the 2024 LTDEF was a “frozen efficiency” forecast. That means the forecast model employs statistical techniques that estimate the relationships between load, weather, and economics based on historical data from January 2018 through May 2022.  The implicit assumption in the forecast is that there will be no significant change in the level of energy efficiency during the forecasted timeframe when compared to what occurred during the historical period used in the model building process. This means that the models assume the thermal characteristics of the housing stock and the characteristics of the mix of appliances will remain relatively the same throughout the forecast horizon. 

Price Responsive Loads

Price responsive load programs are another area of uncertainty. Determining the impact of these programs is challenging, especially when you consider that ERCOT’s price caps have increased from $1,000/MWh to $9,000/MWh followed by cut to $5,000/MWh.  There have typically been few times with very high prices.  This makes forecasting their impacts difficult due to a scarcity of data.  There remains much uncertainty as to what future levels these programs may achieve. 
Like Energy Efficiency, it must be recognized that the 2022 LTDEF is a “frozen” forecast with respect to price responsive loads. Price responsive loads are reflected in the forecast at the level that was observed 
during the historical period of January 2018 – May 2022. In the future, ERCOT may create price responsive load scenarios, which would adjust the forecasted peak demands.


Figure 8: Summer Peak Forecast Uncertainty Due to Weather


Contracted and Officer Letter Loads

A key challenge in creating a load forecast is to determine if the model is adequately capturing the impact of future large industrial loads. Examples include liquefied natural gas facilities, oil and gas exploration, chemical processing plants, hydrogen production facilities, etc. ERCOT had discussions with Transmission Service Providers (TSPs) and gathered information on the expected growth of industrial load within their service territories. ERCOT carefully reviews the historical performance of long-term load forecasts to determine how well large industrial growth has been captured. Based on the results of this evaluation ERCOT has created a forecast that captures the ramp rate of these new contracts and officer letters by weather zone and season and then includes them in the net forecast.






Appendix A
Peak Demand and Energy Forecast Summary

	Year
	Summer Peak Demand (MW)
	Energy (TWh)

	
2024
	 
86,017
	
497

	
2025
	 
90,472
	
547

	
2026
	
 106,405
	
653

	
2027
	
 121,140
	
791

	
2028
	 
137,319
	
932

	
2029
	 
140,872
	
1006

	
2030
	 
147,977
	
1058

	
2031
	 
149,758
	
1079

	
2032
	
 151,510
	
1093

	
2033
	 
153,229
	
1101





 Historical Annual Energy 	2002[CATEGORY NAME], [VALUE]

2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	279859.68707985303	284353.90649999998	288361.9987	298432.47529999999	304957.9249240249	306569.30899526493	310833.73220000003	307366.35633113945	318268.53254617512	333968.61783041753	324986.46820685791	331715.67967867851	340115.32008686021	347470.25209999998	351344.21178865759	357227.08584808465	376506.78886176116	384318.66800328199	382572.91081265599	396848.43020052911	431665.12888867501	444548.95920000062	#REF!	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1	 Forecast 	
2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	497475.19036000001	546630.48450000002	653243.59569999995	790796.15206999995	931750.46253000002	1005746.4408	1058085.6364	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	Year


 GWh




Base	2024-2025	2025-2026	2026-2027	2027-2028	2028-2029	2029-2030	2030-2031	2031-2032	68263.872964738403	69523.344554101204	70733.204397681897	71773.880879351796	72669.934301436806	73567.252893408993	74435.635140421902	70039.743957557701	Base + EV	2024-2025	2025-2026	2026-2027	2027-2028	2028-2029	2029-2030	2030-2031	2031-2032	68293.130607090206	69565.013355458694	70892.913006055605	71993.869831166798	72969.429268366395	73920.647989210906	74886.1143537959	71458.492102729797	Base + EV + LFL 15% 	2024-2025	2025-2026	2026-2027	2027-2028	2028-2029	2029-2030	2030-2031	2031-2032	71607.830849430204	73709.996753388696	75868.179560565593	77799.419541656796	79605.262134866396	81386.764011710897	83182.513532295896	79746.3981028298	Base + EV + LFL 15% - PV	2024-2025	2025-2026	2026-2027	2027-2028	2028-2029	2029-2030	2030-2031	2031-2032	71573.593070434596	73663.071582210803	75805.0213148451	77716.051034196396	79497.364613163998	81250.139854754496	83013.295375981194	79695.892388028398	Base + EV + LFL 15% - PV + Contracted Loads	2024-2025	2025-2026	2026-2027	2027-2028	2028-2029	2029-2030	2030-2031	2031-2032	75606.593070434596	79316.971582210797	87353.696314845103	94159.718034196398	99583.197613163997	102731.07285475401	104511.828375981	101196.425388028	Base + EV + LFL 15% - PV + Contracted Loads + Officer Letter Loads	2024-2025	2025-2026	2026-2027	2027-2028	2028-2029	2029-2030	2030-2031	2031-2032	77156.093070434596	82923.637582210795	98744.172314845098	114475.898034196	130677.67761316401	136391.25285475401	140682.00837598101	137366.60538802799	
MWh




Base	2024	2025	2026	2027	2028	2029	26934.390617000001	27073.357596000002	27229.997947	27393.616522	27556.447747999999	27716.251480999999	Base + EV	2024	2025	2026	2027	2028	2029	26974.591530476002	27159.695078347002	27352.081834919998	27564.554082499999	27793.411167399998	27918.84797468	Base + EV + LFL 15% 	2024	2025	2026	2027	2028	2029	27064.686785986003	27281.441116447	27505.478655719999	27749.601685899997	28010.109553499999	28167.19714348	Base + EV + LFL 15% - PV 	2024	2025	2026	2027	2028	2029	26652.529048086002	26714.598333047001	26737.914283919999	26728.450524899996	26677.7930165	26464.704577479999	Base + EV + LFL 15% - PV + Contracted Loads 	2024	2025	2026	2027	2028	2029	26652.529048086002	26714.598333047001	27999.289283919999	28935.450524899996	30115.7930165	29902.704577479999	Base + EV + LFL 15% - PV + Contracted Loads + Officer Letter Loads	2024	2025	2026	2027	2028	2029	26652.529048086002	26714.598333047001	30470.289283919999	34011.450524899992	39348.7930165	39135.704577479999	Hour Ending 19	2024	2025	2026	2027	2028	2029	39527.633646999995	39379.474002999996	



Base	2024	2025	2026	2027	2028	2029	82775.985847000004	84000.214945	85196.896909999996	86409.577405000004	87326.692286999998	88237.938412999996	Base + EV	2024	2025	2026	2027	2028	2029	82866.674540929002	84195.367673960005	85474.778311239992	86802.672415000008	87871.332013599997	88707.39332196	Base + EV + LFL 15%	2024	2025	2026	2027	2028	2029	83300.355345871008	84753.745211004003	86157.852580489998	87610.443416260008	88803.799747169993	89764.557787529993	Base + EV + LFL 15% - PV	2024	2025	2026	2027	2028	2029	82239.007971871004	83290.512245004007	84171.734585490005	84961.884499260006	85340.062621169986	85328.249264529994	Base + EV + LFL 15% - PV + Contracted Loads	2024	2025	2026	2027	2028	2029	84827.807971871007	88872.512245004007	95720.409585490008	101405.55149926001	105415.89562116998	106364.68226453	Base + EV + LFL 15% - PV + Contracted Loads + Officer Letter Loads	2024	2025	2026	2027	2028	2029	86017.307971871007	90472.012245004007	106405.06558549001	121140.32749926001	136035.37562116998	138059.16226452999	Hour Ending 22	2024	2025	2026	2027	2028	2029	80511.064473999999	87366.926414000001	104593.67270400001	120786.037447	137318.723757	140872.31919900002	



2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	Forecast (P50)	88644.443958000003	85529.931651999999	88218.802920000002	88784.199191000007	87508.218282999995	86680.270518999998	84501.037188999995	87206.697721999997	85277.351626000003	82861.973647000006	86003.622801000005	85935.26	85760.19	82372.33	86555.839999999997	86016.5	Historical Weather Years




Extreme Weather (2011)	
2024	2025	2026	2027	2028	2029	88784.199191000007	93157.891730000003	109347.79989900001	124547.162822	139894.13750499999	142731.458281	Mild Weather (2021)	
2024	2025	2026	2027	2028	2029	82372.325372000007	86970.552645000003	103345.62878100001	118505.276619	133927.35867300001	136856.84233000001	Forecast	
2024	2025	2026	2027	2028	2029	86016.507972000007	90471.512245000005	106405.134586	121138.88449900001	137318.723757	140872.31919900002	
MW




Historical	
2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	56068.02	60029.66	58483.7	60212.68	62202.8	62114.75	62102.96	63407.19	65713.45	68317.67	66557.78	67252.990000000005	66464.06	69620.41	71092.61	69496.240000000005	73308.149999999994	74665.58	74327.839999999997	73650.570000000007	80037.84	85464.12	Forecast	
2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	86017.307971999995	90472.012245000005	106405.06559	121140.3275	137318.72375999999	140872.3192	147976.84208999999	149758.15289	151510.41680000001	153229.84757000001	
MW
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