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	Proposed Load Profiling Guide Language Revision


8 Load Profile Models 
Protocols Section 18.2.9, “Adjustments and Changes to Load Profile Development,” requires ongoing evaluation of Load Profiling Methodology that provides for changes to methodology, adjustments to existing profiles, and development of new profiles.  This section addresses changes to models within approved methodologies.  The section also includes guidelines for ERCOT’s ongoing evaluation of profile segment definitions and Weather Zones.  Changes to Adjusted Static Models and changes to engineering profiles are also addressed.
There shall be no retroactive application of any approved modifications to Load Profile Models.
This section discusses changes to profile models not addressed in the following Load Profiling Guides (LPG) sections:
· Section 7, “Request for Changes to Load Profiling Methodology”
· Section 12, “Request for Profile Segment Changes, Additions, or Removals”
· Section 13, “Changes to Weather Zone Definitions”
Where no quantitative criteria are specified in the LPG, explicit thresholds that shall trigger changes shall be determined with market experience.
8.1 Routine and Non-Routine Profile Model Evaluations
ERCOT shall perform evaluations of profile model performance, which shall include both routine and non-routine evaluations.
8.1.1 Routine Evaluation of Model Performance
ERCOT shall conduct a routine annual evaluation of model performance for all models, profile types, and Weather Zones.  The evaluation shall address both Adjusted Static Models and Engineering Estimates.  Based on this evaluation, ERCOT shall make recommendations to the Profiling Working Group (PWG).
8.1.2 Non-Routine Evaluation of Model Performance 
Between the annual evaluations, ERCOT may evaluate specific requests for changes to profile segment definitions and requests for changes to Weather Zones.  Procedures for requesting such changes and evaluating the requests are described in Section 12, “Request for Profile Segment Changes, Additions, or Removals,” for profile segments, and in Section 13, “Changes to Weather Zone Definitions,” for Weather Zones.
Apart from evaluating change requests as described, ERCOT may also evaluate model performance if an urgent problem is identified.  Such non-routine evaluation may be conducted in response to a request from a Market Participant, TAC subcommittee, or at ERCOT’s initiative.
8.1.3 

8.2 Evaluation of Profile Models Using Current Load Research Data
8.2.1 Sources of Load Research Data
Load research data may be obtained from ERCOT developed load research samples and from any available TDSP load research samples.  Transfer of data from TDSPs to ERCOT and development of load research samples by ERCOT are described in Section 15, “Load Research Samples.”  
In certain circumstances, load research data from other sources may also be considered by ERCOT as a representation of a particular subgroup.  For such data to be used, the party submitting the data for use in an evaluation shall provide information on the source of the data.  Submission requirements are the same as those described in Section 12.6, “Information Required with Request for Change.”
8.2.2 Procedures  
The overall procedure for comparing existing profile models against current load research data consists of the following:
Assignment to Profile Segments
Assign each sample site in the current load research sample to the appropriate profile segment and Weather Zone.  The expansion weight for each sampled site shall be determined using sound statistical practice.
Expansion
For each profile segment and each Weather Zone, use the appropriate expansion methodology and weight to expand the sample data assigned to the segment and Weather Zone.  The results of the expansion profiles are expressed as average load per customer for each interval.
Comparison
For each profile segment and each Weather Zone, compare the profile estimates developed from the load research sample data to the profile estimates from the profile models.  The profile models are applied to weather data for the same Weather Zone and time period as the load research sample data.  Factors to consider in the comparisons are discussed in Section 6.3, “Consideration for Load Profiling Methodology Evaluation.”    
8.2.3 Using Comparable Weather Zone Data
If current load research data are not available for a particular Weather Zone and profile segment, no such comparison is made for that Weather Zone and segment.  
If the current load research data represent only a portion of a particular Weather Zone, the modeled profile shall be calculated to correspond to approximately the same mix of weather conditions as are represented by the current load research data.  That is, the weather data used to calculate the modeled profile should be weighted to reflect the distribution of the current load research data over weather stations within the zone, rather than using the existing weather data weighting for the current profile models.  
8.2.4 Factors Considered in Comparisons
In all the factors below, the profile based on the current load research data is treated as the proposed profiles and the profile based on the current model is treated as the existing profiles.  Referring to Appendix C, “Measuring Differences Between Load Profiles” provides a more detailed description and the application of these factors.  Note: in Appendix C proposed profiles are referred to as “Target Profiles” and existing profiles are referred to as the “Default Profiles.” 
8.2.4.1 Load-Weighted Average Price
Load-weighted average annual price is calculated using the profile based on the new load research data, and using the profile based on the current model.  The difference in load-weighted annual price between the proposed and existing is one measure of the difference between the two Load Profiles.
8.2.4.2 On-Peak/Off-Peak Ratio
The ratio of on-peak to off-peak consumption is calculated using the profile based on the new load research data and using the modeled profile.  The ratio for the existing profile is subtracted from the ratio for the proposed profile.
8.2.4.3 Load Factor
The load factor is calculated for the proposed profile and for the existing profile.  The existing profile’s load factor is subtracted from that of the proposed profile.  
8.2.4.4 Summary Statistics on Differences Between Series
Several types of series characteristics may be calculated for each Load Profile.  Several summary statistics may be used to describe the magnitude of the differences between series.  These series and summary measures of differences are described in Appendix C, “Measuring Differences Between Load Profiles.”  
The series include:
· Unitized load;
· Monthly fractions;
· Daily fractions; and
· Clock-hour fractions.
Each of these series may be calculated for the profile based on new load research data and for the profile based on the current model.  
The difference between the proposed and existing series is then measured in terms of one of the following summary statistics:
· Mean difference;
· Mean absolute percent error;
· Mean absolute deviation; or
· Root mean square error.
8.2.4.5 Deadweight Loss
In the terminology used in Appendix C, “Measuring Differences Between Load Profiles,” the Load Profile representing the proposed segment is the “Target Profile.”  
Deadweight loss measures the loss of economic efficiency due to providing customers with Load Profiles that are less accurate, on average, than the Target Profile, with respect to the ESI ID “actual” load shapes.  This loss is a societal cost, measured in dollars per year.  Revising the current profile to bring it closer to the Target Profile would reduce societal deadweight loss by at most this amount.
8.3 Evaluating Profile Models without Current Load Research Data
8.3.1 Applications
In many situations, current load research data are not available as a basis for assessing the adequacy of profile models.  In these cases, other assessment techniques are used.  Situations where techniques are required that do not depend on load research data include: 
1. Assessing model performance for geographic areas where load research data are no longer collected;
2. Assessing model performance for geographic areas where load research data have never been collected, or have not contributed to current models; 
3. Assessing Engineering Estimates.
These techniques may also be used as another way of assessing model performance even for geographic areas where current load research data are available.
8.3.2 Profile Model Comparisons
8.3.2.1 Comparisons for Adjusted Static Models
Adjusted Static Models may be assessed based on differences between the population the existing model is based on (the original population) and the population to which that model is applied (the current population).  The original population is the population represented by the original load research data, defined in terms of the customers represented and the years of the data.  For example, the original population might be “all residential customers from TDSP A from 1994 to 1996 plus all residential customers from TDSP B in 1998.”  The population to which the model is applied is the full set of customers currently in the profile segment.  
Differences between the original and current populations may be assessed in terms of factors such as those described under “other kinds of supporting data” in Section 12, “Request for Profile Segment Changes, Additions, or Removals.”  
8.3.2.2
Examination of Monthly Patterns
Monthly consumption data are available to ERCOT for settlement purposes.  To compare consumption patterns with the Load Profile, the following steps may be used for each segment or subgroup under study: 
1. Sum the consumption data for each ESI ID in the period under study (normally 12 monthly reads) to produce annual consumption totals for that ESIID
2. Calculate the reading fraction for each of the ESI ID’s readings by dividing the monthly reading by the annual consumption total.
3. Compute the comparable reading fraction for the load profile of the segment or subgroup under study.
4. 
5. 
6. 
7. 

8. Compare the reading fractions from Step 2 with the reading fractions from Step 3 for all ESI IDs in the segment or subgroup, using any of the statistics for differences of series described in Appendix C, “Measuring Differences Between Load Profiles.”
For each segment or subgroup, these comparisons may be made separately for each Weather Zone.  The modeled Load Profile for each Weather Zone uses the model coefficients and weather data of that Weather Zone.  The consumption data compared are for the ESI IDs assigned to that Weather Zone.  Alternatively, an aggregate segment profile may be compared to consumption data aggregated across Weather Zones.  Procedures for calculating an aggregate segment profile across Weather Zones are described in Section 8.2.2, “Procedures.”
8.3.2.3
Comparisons for Engineering Estimates
Engineering Estimates are used in the ERCOT market only for non-metered loads, such as lighting.  Engineering Estimates are typically based on an assumed operating schedule together with the assumption that the load is approximately the same whenever the equipment is operating.  If better or more current information is available on operating schedules for the ESI IDs in a profile segment using an engineering profile, this information may be compared with the assumptions of the estimate.
Monthly consumption data may also be compared with the profile monthly patterns using the methods described above for Adjusted Static Models.
8.3.2.4
Unaccounted for Energy (UFE) by Area
At Market Open, UFE is calculated only at the system-wide level.  This calculation may be performed at a finer geographic level.  If UFE is available at a finer level, this information may provide indicators of possible problems with Load Profiles.  Such an exploration may be particularly valuable for areas that do not have load research data contributing to Load Profile models.  However, UFE patterns may also indicate systematic problems with loss factors or with data transfer.  Therefore, UFE patterns are only one factor to be considered in assessing model performance.
8.4 Routine Profile Model Evaluations
Routine annual evaluation of model performance may include the following components using the procedures described in Section 8.2, “Evaluation of Adjusted Static Profile Models Using Current Load Research Data” and Section 8.3, “Evaluating Profile Models without Current Load Research Data.”
· For each adjusted static profile segment and Weather Zone where current load research samples exist, compare the profile based on current load research samples with the profile based on the current model.
· For each adjusted static profile segment, consider whether any current data are available that would indicate substantial changes in end-use saturation between current populations and those used to fit the models.  
· For each engineering profile segment, consider whether any current data are available that would indicate substantial differences in operating schedules from those assumed in the engineering models. 
· Possible sources of data on operating schedules and equipment saturations include: 
· Regional data on equipment and operating hours from end-use consumption surveys published by the Energy Information Administration
· Regional or state data on operating practices published by the Census Bureau
· Economic data published by Texas state or local agencies
· Saturation or other studies by Market Participants, if available.
· Exhaustive review of such sources is not expected each year.  However, ERCOT should periodically review what information may be available and consider the likelihood that practices have changed substantially in the region since the Load Profile models were last updated.  In reporting on the evaluation, ERCOT shall indicate what sources were reviewed and/or the basis that major changes were not likely to have occurred was determined.
· Review the magnitude of load migrated into and out of each Load Profiling segment since the time the load research data were collected.  
· For each adjusted static profile segment and Weather Zone, compare the patterns in current aggregate monthly consumption data with the monthly pattern of the current Load Profile model.
If UFE is calculated by Weather Zone or other geographic subdivision, examine systematic patterns in UFE by day-type and hour for each such zone or region.
8.4.1 Routine Evaluation of Weather Zones
Assessment of Weather Zone definitions, conducted as part of the routine evaluation, shall focus on the adequacy of the current set of weather stations and weighting.  Only National Oceanic and Atmospheric Administration (NOAA) First or Second order weather stations are used by ERCOT for obtaining weather data for each Weather Zone.  Assessment steps of the evaluation of each Weather Zone shall be determined as the market matures. Steps may include the following: 
1. Calculate each current segment profile using each Weather Zone’s model coefficients together with the current weighted average weather data for the Weather Zone.  
2. Calculate weather station segment profiles.  Apply each profile segment model to weather data from each weather station, using the model coefficients for the Weather Zone that includes that weather station. 
3. Assign each zip code to the closest weather station.
4. For each weather station and adjusted static segment, calculate the total annual energy for ESI IDs in zip codes assigned to the station.
5. Multiply each weather station segment profile by the annual consumption from Step 4.
6. Sum the results of Step 5 over all weather stations within each Weather Zone.
7. Translate the results from Step 6 into hourly fractions.
8. For each Weather Zone and segment, compare the summed profile from Step 6 with the current profile model from Step 1, using the methods described in Appendix C, “Measuring Differences Between Load Profiles.”
9. For each Weather Zone and segment, compare each weather station segment profile from Step 2 with the current profile model from Step 1, using the methods described in Appendix C, “Measuring Differences Between Load Profiles.”
8.5 Non-Routine Profile Model Evaluations
Non-routine evaluations may consider any of the factors described in Section 8.4, “Routine Evaluations,” with attention limited to those segments and regions that are of concern.  Non-routine evaluations to assess a request for a change in Load Profile segment shall consider the factors described in Section 12, “Request for Profile Segment Changes, Additions, or Removals.”  Non-routine evaluations to assess a request for a change in Weather Zone shall consider the factors described in Section 13, “Changes to Weather Zone Definitions.”
8.6 Assessing the Type of Profile Model Change Needed
8.6.1 Possible Changes
Based on the necessary changes that occur as a result of a routine or non-routine evaluation, ERCOT may recommend any of the following actions:
1. Adjust coefficients or change engineering estimate assumptions for one or more profile segments.
2. Re-estimate models for an adjusted static model.
3. Begin to collect new load research data.  When these data are available, use the new data to adjust coefficients or to re-estimate models for one or more Adjusted Static Models.
4. Implement changes to particular Weather Zones. 
5. Implement changes to particular segments.
6. No change at this time.
Procedures for assessing the need for a change to profile segment definitions are discussed in Section 12, “Request for Profile Segment Changes, Additions, or Removals.”  Procedures for assessing the need for changes to Weather Zones are discussed in Section 13, “Changes to Weather Zone Definitions.”  
8.6.2 Qualitative Criteria
The sub-sections below provide a qualitative description of the basis on which the recommended change shall be determined.  The qualitative assessment may utilize the listed criteria below, but is not limited to these criteria to address the severity of bias.  These criteria are expressed in terms of set of conditions and the resulting change(s) of these conditions.  Quantitative criteria, specifying explicit thresholds that shall trigger changes, may be determined with market experience.
8.6.2.1 Substantial Bias
A key question in the determination of recommended action is whether the evaluation indicates a serious bias for one or more profile models.  A serious bias is a systematic difference between profiles based on the current models and profiles based on current load research data, with the difference large enough to materially affect settlement accuracy.  A potential for serious bias might also be indicated by systematic differences in the factors described in Section 8.3, “Evaluating Profile Models without Current Load Research Data.”
8.6.2.2 No Substantial Bias Indicated by Evaluation
If the evaluation indicates no substantial bias, no change shall be recommended.  
8.6.2.3 Substantial Bias Indicated by Analysis of Current Load Research Data
If the analysis of current load research data indicates substantial bias for one or more profile segments, the recommended action shall depend on the scope of the bias problem.
8.6.2.3.1 Modest Scope
The bias would be considered modest in scope if it affects only limited Weather Zones, or would be corrected by moderate adjustments to model coefficients or Engineering Estimates.  In some of these cases, the problems might be corrected by modifying Weather Zone definitions or weather station weights.  These possibilities would be explored as part of the evaluation.  In other cases, the recommended change may be to establish adjustment factors to apply to the modeled profiles for those segments in those Weather Zones.
8.6.2.3.2 Extensive Scope
The bias would be considered extensive in scope if bias is found for a particular profile segment across many Weather Zones, or the adjustment factors that would be required are substantial.  In such cases, the recommendation shall be to re-estimate the model for the segment.  
8.6.2.3.3 Adjustment Factors
If adjustment factors are developed, the types of adjustment factors computed and the means of computation would depend on the nature of the bias indicated by the analysis.  
For example, if the analysis indicates large differences between the modeled profile and current load research in daily fractions but not in clock-hour fractions, adjustments might be calculated as a function of day or day-type, not varying by clock-hour.  If the differences found appear to be calendar effects but not strongly related to weather, adjustments might be developed by day-type and clock-hour, but not varying with weather variables.  
If the differences appear to be related not only to calendar and clock-hour, but also to weather adjustment factors may be developed that include some weather terms.  These would take the form of a supplemental model.  If weather-dependent adjustments are needed, model re-estimation may be considered.
The revised profile RevProfszdh for a particular day d for profile segment s in Weather Zone z is calculated from the Load Profile model together with the adjustment factor as
RevProfszdh = Profszdh Adjszdh.
where 
Profszdh is the unadjusted modeled profile for segment s in Weather Zone z on day d at hour h. 
Adjszdh is the adjustment factor for profile segment s in Weather Zone z for day d at hour h.
For adjustments that are designed to address allocation across days but not across hours within days, the adjustment factor would not vary by hour h.  For adjustments that are based on calendar but not weather, the adjustment factor would vary by day-type but not by individual day d.
All adjustments should be made to the current model in ERCOT’s production system.  
8.6.2.4 Substantial Bias Indicated without Current Load Research Data  
If current load research data are not available, identification of poor model performance is less obvious.  Recommendations shall take into account not only how severe the bias appears to be, but also how certain it is that there is a bias and how likely the proposed changes shall substantially reduce the problem.  Some possible situations and recommendations are outlined in the following sub-sections.
8.6.2.4.1 Similar Bias across Several Profile Segments within a Weather Zone
Bias may be found to exist in similar directions across many adjusted static Load Profiles.  If this bias appears to be related to one or more Weather Zone definitions, and may be reduced to an acceptable level by changing these definitions, a recommendation may be made to modify the definitions of the affected Weather Zone(s).
8.6.2.4.2 Bias Not Resolved by Modifying Weather Zones
If there is substantial bias that does not appear to be related to Weather Zone definitions, and load research data are not available as a basis for correcting the bias, a recommendation may be made to implement a load research program to develop new data.  
Given the significant cost of implementing new load research data collection, and the uncertainty of actual Load Profile differences in absence of current load research data, a recommendation to make such a change would require more severe bias than would a recommendation to adjust coefficients or re-estimate models.  The severity of the bias would be considered in terms of the magnitude of the effect on settlement.  This magnitude would be assessed both in terms of the effect per customer or per kWh and in terms of the amount of load or number of customers affected.
Prior to implementing a full-scale load research sample for the affected segment(s) and Weather Zone(s), ERCOT may deploy a pilot sample for a limited period of time to obtain better information on the magnitude of the bias.  This information would also be used to develop a more efficient full-scale Sample Design.
8.7 Criteria for Requiring a Profile Model Change
Section 8.7, Criteria for Requiring a Profile Model Change, shall be revisited and updated after the first annual evaluation of Load Profile Models by ERCOT.
As discussed in Section 8.1, Routine and Non-Routine Profile Model Evaluations, ERCOT is responsible for evaluating existing Load Profiles for change as Load Profiles may become stagnant and/or not representative of the segments of the ERCOT market for which they are used.  
This section details the criteria which should be applied in determining whether Load Profile changes are appropriate.
The following criteria shall be applied to determine whether Load Profile changes are appropriate based on evaluations using current load research data:
(1) The load weighted average annual price for a current Load Profile is outside the 90% confidence interval of the price estimate based on the Load Profile developed from the current load research;
(2)  The On-Peak/Off-Peak Ratio for a current Load Profile is outside the 90% confidence interval of the ratio estimate based on the Load Profile developed from the current load research;
(3)  The load factor for a current Load Profile is outside the 90% confidence interval of the load factor estimate based on the Load Profile developed from the current load research;
 (4)  One or more of the comparison statistics listed in Section 8.2.4.4, Summary Statistics on Differences Between Series, for a current profile are outside the 90% confidence interval of the corresponding statistic based on the Load Profile developed from the current load research for 10% or more of the intervals for the analysis period, which is normally one year;
 (5)  One or more of the summary statistics listed in Section 8.2.4.4 for a current profile are outside the 90% confidence interval of the corresponding statistic based on the Load Profile developed from the current load research.
The following criteria shall be applied to determine whether Load Profile changes are appropriate based on evaluations using other than current load research data:
(1) The average difference of the reading fractions calculated as outlined in  Section 8.3.2.2, Examination of Monthly Patterns, across the ESI IDs currently assigned to the load profile exceed 2% on either a seasonal or annual basis.
8.7.1 

8.8 Procedures for Requesting a Change to Models
This section describes the procedures for requesting changes to Load Profile Models.  Procedures for requesting changes to segments are described in Section 12, Request for Profile Segment Changes, Additions, or Removals.  Procedures for requesting changes to Weather Zones are described in Section 13, Changes to Weather Zone Definitions.
Who May Submit Requests for Profile Model Changes
The following entities may submit requests for Profile Model Changes: 
(1)
Any Market Participant;
(2)
Any Entity that is an ERCOT Member;
(3)
PUCT Staff;
(4)
ERCOT Staff; and
(5)
Any other Entity that meets the following qualifications:
(a)
Entity must reside (or represent residents) in Texas or operate in the Texas electricity market, and
(b)
Entity must demonstrate that Entity (or those it represents) is affected by the Customer Registration or REC Program Sections of the ERCOT Protocols.
Requests for Profile Model changes shall be submitted to the Profiling Working Group and are subject to approval as outlined in Section 8.9.1, Timeline Prior to Implementing a Profile Change.
General Information Required with a Request
Requests for changes shall include the following:
· Identifying the party making the request, with contact information.
· Identifying the Load Profile segment(s) and Weather Zone(s) affected.
· If requesting a non-routine evaluation, describe why the evaluation is needed more immediately than the next routine evaluation.
Parties may also submit requests for changes with supporting evidence to be considered as part of the next routine evaluation.  Such requests should be identified as providing supporting information to be considered in the routine evaluation.
8.8.1 Requesting Model Adjustment Factors
To support a request for development or revision of adjustment factors, the following types of information may be submitted:
· Analysis of data available in ERCOT systems.  Such data may include recent load research data collected by TDSPs or by ERCOT, weather data from weather stations used by ERCOT, or monthly consumption data.  The supporting documents shall describe the data sources and show analysis of any factors such as those described in Section 8.4, Routine Evaluations.
· Analysis of load research data not available to ERCOT.  The supporting documents shall detail the data sources and show analysis of any factors such as those described in Section 8.4, Routine Evaluations.     
The quality of the data should be documented as described in Section 12, Request for Profile Segment Changes, Additions, or Removals.   
8.8.2 Requesting Change to Engineering Estimates
The supporting documentation shall provide evidence for changing the assumed operating schedules.  The sources and quality of the data should be documented as described in Section 12.6, Information Required with Request for Change.   
8.8.3 Requesting Re-Estimation of Models
Supporting documentation shall provide data and analysis similar to that described in Section 7.4, Information Required with Request for Change.  The documentation shall also offer evidence that the problems are widespread or are too severe to be corrected adequately by adjustments to coefficients.
8.9 Approval Process for Profile Model Changes
If the Profile Working Group (PWG) recommends a change based on the results of an evaluation, the following procedures shall be utilized to implement the change.
Recommendation by the PWG and the appropriate TAC subcommittee and approval by the TAC, of any profile model changes are required before such changes are implemented.  
8.9.1 Timeline Prior to Implementing a Profile Change
Refer to Protocol Section 18.2.9, Adjustments and Changes to Load Profile Development, for details of the implementation timeline. 
8.9.2 Adjusted Static Models
8.9.2.1 Development of Adjustment Factors
As discussed in Section 8.6, Assessing the Type of Profile Model Change Needed, bias of moderate scope may be addressed by developing adjustment factors to the model coefficients for a particular segment and Weather Zone.  Adjustment factors are calculated for each day-type and hour within each Weather Zone that shall be adjusted.  
The calculated adjustment factors are then applied as an additional step in the calculation of the profile for that segment and Weather Zone.  That is, the new or revised profile is calculated from the existing Weather Zone coefficients and current weather data as described in Section 8.6, “Assessing the Type of Change Needed.”
For Weather Zones that do not have adjustment factors, this step may be omitted from the profile calculation process.  Alternatively, adjustment factors may be included for all Weather Zones and/or for all segments within each Weather Zone, but these factors would be set to one for cases where no adjustment was to be made to that segment and Weather Zone.
8.9.2.2 Model Re-Estimation
If the evaluation indicates a need to re-estimate the model parameters for a particular segment, the model coefficients shall be re-estimated across all Weather Zones.  In the simplest case, the same model as currently used would be re-estimated using the most recent available load research data.  At the time the models are re-estimated, refinements to the model may also be considered.
8.9.3 Engineering Estimates
If the evaluation indicates a need to change the assumptions of the Engineering Estimates for this type of profile methodology, the revised assumptions shall be used to determine a new engineering-based profile.
8.9.4 
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· 
· 
· 
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