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8.2 Power Demand
This section provides a high-level overview of the 2007 ERCOT Long-Term Demand and
Energy Forecast (Reference 8.2-1) and all of the tables, figures, and data are taken from the
Forecast. The methodology is briefly described, highlighting the major aspects involved in
producing the forecast, including the data input used in the process. An historical perspective
of the load growth in the ERCOT region is provided, and final results of the forecast peak
demands and energy consumption are presented in a graphical form and summarized in table.
A discussion of the major drivers of peak demands and energy consumption is included, along
with the uncertainties associated with the forecast, and the differences from last year’s forecast.
A more detailed explanation of the econometric forecasting methodology used by ERCOT is
described in Appendix 3 of Reference 8.2-1.

8.2.1 Historical Trends
Figure 8.2-1 provides the average hourly load and the annual system peak hour load from 1997
to 2006. The average hourly load growth is almost constant.
The historical annual peak demand for 1997-2006 is included in Figure 8.2-2 and the historical
energy consumption for the same period is included in Figure 8.2-3.
Table 8.2-1 provides the historical annual growth percentage of the average hourly load, peak
demand, and energy consumption for the period of 1998-2006. Figure 8.2-4 provides the three
annual growth percentages graphically.

8.2.2 ERCOT Forecast of Long-Term Demand and Energy
The long-term load forecast covers a period from 1 to 15 years using a process and tools
developed internally by ERCOT. The forecast is used for (Reference 8.2-2):
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Annual budget development (energy)



System planning studies



Resource adequacy assessments
–

Annual Capacity, Demand, and Reserves Report

–

Seasonal and long-term assessments



Weekly forecast for outage coordination



Statement of Opportunities Report



PUCT/NERC/DOE/FERC reporting

8.2-1

Rev. 0
15 Sept 2007

STP 3 & 4

Environmental Report

Methodology
The econometric forecasting basics center on a regression analysis, i.e., the development of an
equation or set of equations that describes the historical load as a function of independent
variables. The regression analysis is used to calculate the appropriate coefficients for each
variable and to choose the best equations describing historical patterns (Reference 8.2-2). The
forecasting process is shown in Figure 8.2-5. Refer to Appendix 3 of Reference 8.2-1 for a
detailed description of the model and methodology.
The long-term forecast was produced with a set of econometric models that use weather, and
economic and demographic data, to capture and project the long-term trends from the past five
years of historical data. Each of these factors is discussed below.
Weather
Weather drives most of the variation in electric demand in the short-run. Because weather also
affects the variation in the electric demand in the long-run, long-term forecasting uses historical
average weather profiles to indicate the future variation in weather. There are eight defined
weather zones in ERCOT. The largest metropolitan statistical areas are located in the North
Central, South Central, and Coastal zones:


North Central

(Dallas-Ft. Worth)



South Central

(Austin-San Antonio)



Coastal

(Houston)

Twelve years of weather data were available from WeatherBank for 20 ERCOT weather
stations. These weather stations were used to develop weighted hourly weather profiles for
each of the eight weather zones. These data were used in the load shape models. Monthly
cooling degree days and heating degree days were used in the monthly energy models.
A representative hourly load shape by weather zone is forecast using an average weather profile
of temperatures, cooling degree hours, and heating degree hours obtained from historical data.
Seasonal daily, weekly, monthly, and yearly load variations and holiday events were
considered, in addition to various interactions, such as weather, weekends, and weekdays. This
hourly load shape only describes the hourly load fluctuations within the year and in itself does
not reflect the long-term trend.
The long-term trend was provided by the energy consumption forecast. The monthly energy
consumption forecast models by weather zones used cooling degree days and heating degree
days to project the monthly energy for the next nineteen years (2007-2025).
One measure of the uncertainty associated with extreme weather impacts on the peak demand
can be obtained by using a more extreme weather profile to obtain the forecasts. ERCOT
developed weather profiles that rank at the 90th percentiles of all the temperatures in its hourly
temperature database and did the same to develop profiles with the 10th percentile of all
temperatures. Strictly speaking these are not confidence bands in the statistical sense, but this
term has commonly been used to refer to the results. A more appropriate term would be to use
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scenarios associated with the 90th percentile temperature distribution or 90th percentile
scenario forecasts. ERCOT has also run Monte Carlo simulations to assess the impact of
extreme temperatures on the peak demands. Subsection 8.2.3 provided the results of the
analysis for both normal and extreme weather patterns.
Economic and Demographic Data
Economic and demographic changes can affect the characteristics of electrical demand in the
medium- to the long-run. Economic and demographic data at the county level were obtained
on a monthly basis from Moody’s Economy.com. The data were used as input to the monthly
energy consumption models.
The regional economic outlook for Texas is projected to outperform the U.S. as a whole. Three
of its major metropolitan areas, Houston, Dallas, and Austin, which are among the top 50 in the
U.S., are leading the South. Employment growth in Texas shows a stronger performance for
the Dallas-Forth Worth area and the Austin-San Antonio area. The Houston area is expanding,
but is expected to lose some momentum due to a slowdown in the energy industry.
Some of the indicators that were used in the forecast are economic and demographic drivers
such as real per capita personal income, population, employment in the financial services, nonfarm employment, and total employed. These are presented in Figures 8.2-6 through 8.2-10.
As discussed in Subsection 8.4.1, actions to reduce the demand for power (i. e., demand-side
management or conservation) are taken into account in determining the reserve margin.

8.2.3 Results of ERCOT Long-Term Demand and Energy Forecast
The forecast energy consumption for 2007-2017 using the normal weather scenario is included
in Figure 8.2-3. Figure 8.2-11 provides the forecast average hourly load for 2007-2017 using
the normal weather scenario.
Figure 8.2-12 shows the forecast peak demand scenarios for 2007-2017 using the extreme
weather profiles described above. The red dashed line on the top is a plot of the system peak
demand forecast using temperatures above 90% of the historical temperatures (90th percentile)
experienced during the last twelve years. This extreme forecast is referred to in the figure as
the High Hourly Forecast 90-10. The middle line is the normal weather scenario (Base 50-50).
The Low Hourly Forecast 10-90 refers to the forecast obtained by using temperatures above
10% of all temperatures during the last twelve years.
The historical peak demand for 2002-2006 and the forecast peak demand for 2007-2015 for the
eight weather zones are shown in Table 8.2-2. The forecasts for the three major zones (North
Central, South Central, and Coastal) show a stable and strong growth. The forecasts for the
smaller zones show an average or below-average trend in growth.
A summary of the long-term forecast model results for 2007-2025 peak demand and energy
consumption is provided in Table 8.2-3. Table 8.2-4 provides the forecast growth percentages
for average hourly load, peak demand, and energy consumption. Figure 8.2-4 provides the
three annual growth percentages graphically.
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Difference between the 2006 and 2007 Forecasts
In the long-term, the 2007 forecast is very similar to the 2006 forecast for the same period. The
energy forecast from 2007 to 2015 is 0.06% higher than the 2006 forecast. A one-time
adjustment due to economic revisions and other factors, such as Hurricane Katrina, contributed
to the growth from the actual energy consumption in 2006 to the forecast for 2007. One of the
key factors driving the long-term higher energy consumption is an improvement in the outlook
of the overall health of the economy as captured by economic indicators such as the real per
capita personal income, population, and various employment measures including non-farm
employment and total employment. If income is growing at a faster rate than population, the
average person expects to enjoy an overall higher standard of living. A higher standard of
living generally translates into an improvement in comfort, which in many cases directly
translates into increases in electricity consumption.
The energy consumption forecast scenarios show a rather slight degree of variability between
the 90-10 high weather forecasts and the median (50-50) base case. The same holds true for the
10-90 low weather forecast scenario.
Figure 8.2-13 shows the difference between the two forecasts of peak demand for the period of
2007-2015.
Accuracy of the Long-Term Forecast
A comparison of the historical actual and forecast peak demand (Figure 8.2-14) and a
comparison of the historical actual and forecast energy consumption (Figure 8.2-15) show that
since 1999 ERCOT long-term forecasts have been within + 5% of the actuals. Since 2003 the
accuracy of the energy consumption forecast has been very close to + 1% (Reference 8.2-2).

8.2.4 References
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“2007 ERCOT Planning Long-Term Hourly Peak Demand and Energy Forecast May 8, 2007” available at
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m_Hourly_Demand_Energy_Forecast_.pdf, accessed on July 13, 2007.
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Table 8.2-1 Historical Annual Growth of Average Hourly Load, Peak Demand, and
Energy Consumption, 1998-2006

Compiled from Reference 8.2-1

Table 8.2-2 Yearly Coincident Peak Demands by Weather Zone (MW)

Compiled from Reference 8.2-1
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Table 8.2-3 2007 ERCOT Long-Term Forecast Model Results

Compiled from Reference 8.2-1
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Table 8.2-4 Forecast Annual Growth of Average Hourly Load, Peak Demand, and
Energy Consumption, 2007-2017

Compiled from Reference 8.2-1
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Figure 8.2-1 Historical Average Load and System Peak Load
Compiled from Reference 8.2-1
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Figure 8.2-2 Historical and Forecast Hourly Peak Demands
Reference 8.2-1
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Reference 8.2-1

Figure 8.2-3 Historical and Forecast Energy Consumption

Compiled from Reference 8.2-1

Figure 8.2-4 Annual Percentage Growth of Average Hourly Load, Peak Demand,
and Energy Consumption
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Reference 8.2-1

Figure 8.2-5 ERCOT Long-Term Forecasting Process
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Reference 8.2-1

Figure 8.2-6 Real Personal Per-Capita Income
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Reference 8.2-1

Figure 8.2-7 Population in the ERCOT Region
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Reference 8.2-1

Figure 8.2-8 Employment in Financial Services
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Reference 8.2-1

Figure 8.2-9 Total Non-Farm Employment
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Reference 8.2-1

Figure 8.2-10 Total Persons Employed
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Reference 8.2-1

Figure 8.2-11 Forecast Average Load versus Forecast System Peak
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Reference 8.2-1

Figure 8.2-12 Historical and Forecast Hourly Peak Demand
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Reference 8.2-1

Figure 8.2-13 Comparison of 2006 and 2007 Peak Demand Forecast
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Reference 8.2-2

Figure 8.2-14 Historical Accuracy of Peak Demand Forecasts
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Reference 8.2-2

Figure 8.2-15 Historical Accuracy of Energy Consumption Forecasts
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