ERCOT Final Profiles Report



General Model Specification 

In general, the profile model that is used for segments other than the nonmetered segments can be written as follows:
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where
p is the profile segment,

d is a specific day,

h is an hour on day d,

int is a 15-minute interval during hour h,

kW is the average load for a segment in a specific 15-minute interval, 


Weather represents weather conditions on the day and preceding days, 


Calendar represents the type of day involved, and 


Daylight represents solar data, such as the time of sunrise and sunset.  

Within this general specification, there are an unlimited number of detailed specifications that involve different types of data (such as hourly versus daily weather variables) and different functional specifications that can be used to capture specific nonlinear relationships and variable interactions.  

Model Decomposition.  The model used here is based on the following definitional decomposition.
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This decomposition allows analysis of three separate problems.  The first is a model of daily energy (kWhd).  The second is a model of the fraction of daily energy that occurs in a specific hour (Fracd,h).  The third is a model of the load in an interval relative to the average load in the hour to which that interval belongs (Multd,h,int).  

This breakdown allows development of a robust and relatively rich daily energy model that relies primarily on daily weather and calendar information.  The hourly fraction models can then focus more on things that effect the distribution of loads through the day.  The interval models can then be designed to distribute the loads within an hour to the 15-minute intervals in that hour. 

As an example of how this works, suppose that the following conditions occur:

--
Estimated energy for the day is 36.0 kWh.

--
The fraction of daily energy that occurs in hour 17 is estimated to be 5.0%.

--
The load in the first interval of this hour relative to the hourly load is 1.020.

Then the estimated load in kW for the interval from 4 p.m. to 4:15 p.m. is 1.836, computed as follows:
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Daily Energy and Hourly Fraction Models.  With the exception of the nonmetered loads, which are discussed in Section 11 of this report, the first two parts of each profile model are estimated using multivariate regression.  In its basic form, this model is as follows:
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where Y is the variable to be explained, the X’s are the explanatory variables, the b’s are the model parameters, and e is the statistical error term.  For a profile model, there is one equation of this form for daily energy and 24 equations for the hourly fractions.  Although each equation is linear in the parameters, they may be highly nonlinear in the underlying variables, such as temperature.  These nonlinearities are introduced in the definition of the X variables from the underlying weather and calendar factors.

The following section provides discussions of weather variables, construction of model variables from the weather variables, and interactions between weather and calendar variables.  

Following this section, the models for the specific segments are discussed.  As will be seen, the final specifications vary from segment to segment.  The richest models are estimated for the residential classes, which are strongly weather driven.  Business loads are less weather sensitive, and as a result, the business models use a reduced set of weather variables.  Finally, large customer (IDR required) loads exhibit moderate seasonality but do not have significant weather sensitivity on a daily basis.    As a result, the model for this segment is estimated using a simplified season/day-type specification that does not consider the influence of daily and hourly weather patterns.  

Interval Multipliers.  In all cases, the translation from hourly results to 15-minute interval results is performed using interval multipliers of the following form: 
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Efforts to develop statistical estimates of the parameters (a, b, and c) for each interval were not successful because the interval data were not available for some utilities and there was a high level of noise in the interval data that were provided.  As a result, sets of mathematical parameters were developed to average between linear and quadratic transitions between the hourly values.  These parameters and other details of the estimation process are discussed further in Appendix C.

Model Spreadsheets.  For details about the full set of estimated parameters in each profile model, refer to the model spreadsheets that are delivered with this report.  There is one spreadsheet for each profile segment (other than NMFlat).  Each spreadsheet has a worksheet named Inputs, as shown in Figure 2-1. 

Figure 2‑1:  Example of Model Spreadsheet – Residential Low Winter Ratio
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The Inputs sheet has a dropdown menu for selecting a weather zone, and a set of input boxes for entering dates and weather variables.  This sheet also shows the 96-interval result graphically.  Other sheets in the workbook are as follows:

(
Start.  This sheet contains text describing how to use the spreadsheet to calculate a profile, how to examine the calculations, and how examine data inputs and transformations.  

(
Transformations.  This sheet contains all transformations that are used to convert data from raw inputs into variables that appear in the daily and hourly model equations.  

(
DailyEnergy.  This sheet contains the estimated coefficients for the daily energy equation.  It also contains a column listing the values of all model variables given the user inputs.  The final column presents the product of each coefficient and the corresponding variable value, giving the contribution of that variable to the predicted value for daily energy use.

(
HourlyCoef.  This sheet contains the full set of estimated coefficients for the hourly fraction models.  Variable names are listed in the left-hand column, and there is one column for the coefficients for each hour.

(
HourlyCalcs.  This sheet shows all calculations required to compute hourly fractions.  It also applies the predicted hourly fractions to the predicted value for daily energy use, giving the hourly energy estimates. 

(
Interval96.  This sheet contains the parameters used to compute the interval multipliers.  There is one row for each interval, and the parameters and calculations required to convert hourly values into 15-minute interval values are on this sheet.  The final column presents the final 15-minute interval values.

(
Calendar.  This sheet contains all calendar inputs used in the model.  Complete schedules are presented for all days from 2000 to 2005.

(
Holidays.  This sheet contains all holiday inputs used in the model.  Complete holiday schedules are presented for all days from 2000 to 2005.

(
Sun.  This sheet contains sunrise and sunset data for all eight weather zones.  These data extend from 2000 to 2005

(
VariableDefs.  This sheet presents definitions for all variables used in the model.  They are presented in calculation order, so that all variables are defined before they are used to compute another variable.

(
WeatherDefs.  This sheet provides definitions for weather variables used in the  models.  It also provides a listing of the weather stations that are used and the weights that are used to combine weather stations in each zone.

By construction, these spreadsheets provide all data values (other than daily weather) required to implement the ERCOT models.  They also provide the full set of parameters, transformations and detailed calculations that are made by the profile models.
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