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16.2
Direct Load Control (DLC)
16.2.1
General Procedure

According to the Protocols Section 18.7.2, “Load Profiling of ESI IDs Under Direct Load Control,” DLC programs involve CRs managing their demand response program effectively.  These programs require a “statistically representative load research sample on the DLC population” as a profile.

All such profiles shall be implemented as lagged dynamic profiles.  For all settlements, the DLC population load shape shall be estimated using either the load research data collected for the settlement day, load research data collected for a proxy day or standard profiles for the settlement day.  The rules for deciding which data to use for settlement are outlined in Section 16.2.8, “Processing Load Research Data.”
If the program operator arranges for daily collection of interval data from the metering sample used to generate the Representative Interval Data Recorder (RIDR), then ERCOT shall use this RIDR as appropriate for settlements.  Data quality requirements are discussed in Section 16.2.9, “DLC Program Settlement and BUL Baseline Calculation Methodology.”
16.2.2
Requirements for Load Profiles for DLC

A distinct  RIDRwith separate load research samples is required for each separately operated DLC program.  CRs with ESI IDs participating on a jointly dispatched DLC program shall be settled on the same RIDR, regardless of which CR serves the ESI ID. .  A CR must obtain ERCOT approval to participate in a jointly dispatched DLC program.  ERCOT shall act on request for approval in a prompt and reasonable manner.
If groups of DLC premises are separately dispatched, the CR must register the separately dispatched groups as distinct DLC programs, and a separate load research sample shall be required for each program.  If a CR wishes to bid load reductions for the DLC program into the BUL market, and if the program has DLC premises in more than one congestion zone, the CR must register a separate DLC program for each congestion zone and a separate load research sample shall be required for each program.
The RIDR for a DLC program shall be applied to all ESI IDs in the program, regardless of the profile segment, weather zone or congestion zone.
16.2.3
TDSP DLC Programs
TDSPs are not allowed to implement DLC programs.

(Add language to address Opt-in Entities with DLC programs)
16.2.4 Responsibilities of the Competitive Retailer

As specified in Protocols Section 18.7.2, “Load Profiling of ESI IDs Under Direct Load Control,” the costs of load research samples for DLC programs shall be the responsibility of the CR requesting the Load Profile.  Costs for which the CR is responsible include all costs associated with the installation, maintenance, and processing of the load research sample installed to support the DLC program.  The CR is also responsible for all costs associated with demonstrating that the RIDR sample is a statistically valid representation of the DLC program population in terms of success/failure rate of the control devices and communication equipment.

To enable ERCOT to develop valid statistical samples, the CR shall notify ERCOT if any customers are separately dispatched based on congestion zone or other criteria.  The notification shall occur by providing ERCOT with a list of ESI IDs for each separately dispatched group, together with a description of the criteria by which ESI IDs are assigned to one or another group.  The criteria may be by random assignment, geography, size, other systematic rules, or ad hoc procedures.  


To allow ERCOT to verify that the DLC program is a valid demand response program, the CR shall provide ERCOT with a description of the types of loads controlled, and of the control and communication technologies. 

The CR is responsible for keeping ERCOT up-to-date on the DLC program description, as well as on characteristics of separately dispatched groups, if any.  The CR shall notify ERCOT of changes to any of the information that has been provided regarding any of the following, but not limited to:

· Types of loads controlled;

· Control and communications technologies;

· Criteria by which ESI IDs are assigned to separate dispatch groups;

· Specify program ramp-up strategy, if any;

· Explicit lists of ESI IDs assigned to separate dispatch groups; or

· Significant changes in the composition of the DLC population.

The change notification shall be submitted electronically, in the same format as the original information, as an update to that information.  ERCOT shall reply to the CR with an acknowledgement of receipt of the change notification.  The CR shall give ERCOT sufficient advance notice of any planned changes that affect the operation of the program.  These planned changes may require significant lead-time for modifications in the Sampling process to adequately construct RIDR Load Profiles to reflect the new characteristics of the DLC program.  The CR shall provide an annual update to ERCOT of all information required to support ERCOT’s Sampling.

A CR shall notify ERCOT, per an ERCOT-specified format, of any changes in its DLC population within three (3) business days.  
To begin the process of developing a Load Profile for a new DLC program, the CR shall provide lists of ESI IDs in the DLC program directly to ERCOT.  ERCOT requires this information to develop load research samples and weights.  Prior to profile implementation, the CR shall directly provide any updates required by ERCOT for Sampling to ERCOT.


A CR or its designated DLC program administrator shall inform ERCOT of all control events for the DLC program.  ERCOT shall use the control event information provided in the candidate proxy day screening process.



16.2.5
ERCOT Responsibilities

The Protocols Section 18.7.2, “Load Profiling of ESI IDs Under Direct Load Control,” give ERCOT the responsibility for evaluating requests for DLC profiles, and for development of load research samples for these profiles.  The development of the baseline methodology and the daily operations associated with producing the baseline profile is an ongoing ERCOT administrative cost.
16.2.5.1
Sampling

ERCOT is responsible for conducting the Sampling and data analysis efficiently to meet the Protocol requirements.  Sampling requirements are described in Section 15, “Load Research Samples,” and in the remainder of this section.  These requirements shall be the same as for any other load research sample developed by ERCOT, except for rules related to data access.
The DLC population will be represented with a lagged-dynamic sample from which 15-minute interval data are collected.  The sample design is anticipated to incorporate a two-dimensional stratification: one dimension being the standard profile segment (the original profile segment assigned to the ESIID prior to going on the DLC program), and the other dimension being the weather zone.  The lagged-dynamic sample will serve two primary purposes: estimating the DLC load profile for settlement purposes and estimating the load reduction attributable to the DLC program during specific Balancing Up Load (BUL) related control events.

If the sample IDR data do not meet the data quality and availability standards in Section 16.2.9, “DLC Program Settlement and BUL Baseline Calculation Methodology,” ERCOT shall provide a settlement exception report, for final and subsequent settlements, to the respective CR hosting the DLC program.
ERCOT is responsible for revising the RIDR used for settlement as the sample data availability improves.
ERCOT shall conduct Sample Design and implementation prudently.  The sample developed for the DLC profile shall be used to support load research for development of the DLC profile and associated profile evaluation only.  These confidential data shall not be used for other purposes of ERCOT or the CR except by mutual agreement between these two parties. At a minimum, the sample data, RIDR, and underlying data shall not be publicly available without the expressed written consent of the CR sponsoring the DLC program.
16.2.5.2
Validation

ERCOT shall validate the samples to ensure that unbiased procedures were used to select ESI IDs for the sample and to implement the sample in the field.
In addition to these Sampling requirements, ERCOT shall also conduct periodic audits to verify that the CR has treated sampled ESI IDs the same way they have treated other ESI IDs, in terms of dispatch operations and maintenance of dispatch equipment.  ERCOT shall also validate that a functioning demand-response program exists.

16.2.5.3
Statistical Validity

The Protocols Section 18.7.2, “Load Profiling of ESI IDs Under Direct Load Control,” includes several requirements regarding the statistical validity of load research samples for DLC profiles.
16.2.5.3.1
Random Selection

Sample selection shall be in “statistically random fashion” from the DLC program population.  Statistically random Sampling may include any statistically valid Sampling method so long as the estimation procedures used are consistent with the Sampling methodology.
16.2.5.3.2
Accuracy

Samples are required to meet, at a minimum, the standard of 90/10 accuracy per Protocols Section 18.7.2, “Load Profiling of ESI IDs Under Direct Load Control.”  This standard means that a 90 percent confidence interval has error bounds of a +10 percent of the point estimate.
16.2.5.3.3
Adherence to the Association of Edison Illuminating Companies (AEIC) Load Research Manual

Sample Design, selection and maintenance are required by Protocols Section 18.7, “Supplemental Load Profile,” to “adhere to the most recently published AEIC Load Research Manual.”  This manual describes a range of methods and approaches, and describes features of good practice and practical problems.  It does not specify a unique approach or procedure for Sampling, and does not specify accuracy standards.  Sampling procedures shall conform to good practice as represented in this manual.
16.2.5.3.4
Annual Verification of Statistical Validity

ERCOT shall conduct an annual verification of the statistical validity of the DLC program sample.  Procedures for this verification are described below.

ERCOT shall confirm that the design accuracy levels for the Sampling variable(s) are maintained.  ERCOT shall take steps to augment the sample to bring it into conformance when accuracy levels are deficient.

ERCOT shall review documentation of how the implementation of the DLC sample adhered to the random selection process specified in the Sample Design. This documentation shall include the protocols for disqualifying a site and choosing an alternate, the total fraction of selected sample that was rejected, and steps taken to keep customers from knowing they are in the sample.  Also included shall be steps taken to keep the CRs from knowing which customers are in the sample.

At ERCOT’s discretion a preliminary sample may be deployed to better define the required sample size or to avoid unnecessary deployment and re-deployment of samples when a program is going through substantial change, particularly during initial program start-up. 
After program ramp-up, ERCOT shall annually review how much the DLC population has changed compared to the original population from which the sample was drawn.  Change shall be assessed in terms of, but not limited to the Sampling variables, population migrations, and the change in sample accuracy.  ERCOT shall assess whether the observed changes exceed accuracy limits and suggest that an update to the sample is needed based on the sample not being representative of the population.  As part of the annual review, ERCOT shall also assess whether additional sample points are needed to make up for sample attrition.  ERCOT shall establish procedures to replace lost sample points as needed.
In addition to an annual review, a dynamic sample design methodology may be implemented to accommodate significant changes in the DLC population, as determined by ERCOT. If the population used in the sample design significantly changes then the sample design needs to be evaluated and possibly refreshed and new sample sites installed, removed and/or redeployed to address changes in variability within the population.

Since the lagged-dynamic sample is anticipated to incorporate stratification by profile segment, ERCOT shall specifically monitor the impact of annual validation on the sample accuracy and representation and update the sample as appropriate.
16.2.5.4
DLC Participant Database
ERCOT shall maintain the database used to identify the population of ESI IDs participating in all DLC programs.  Furthermore, ERCOT shall facilitate the registration of DLC programs in the Data Aggregation System.

If an ESI ID participates in a DLC program and switches to another CR, then, per notification from the appropriate Texas SET, ERCOT shall drop the ESI ID from the DLC program.
16.2.6
ERCOT Requested Data

To begin Sample Design for a new program, ERCOT shall initially request from the CRs all information necessary to develop the Sample Design.  This information shall include:

· Lists of all ESI IDs in the program,

· Flags indicating which ESI IDs belong to which program or dispatch group if a CR has multiple programs, and  

· Description of how dispatch groups are assigned, and the basis on which load control may be dispatched.

Subsequent data requests by ERCOT shall be for information needed for annual verification of validity.
16.2.7
Implementing Load Research Samples for DLC Programs

ERCOT shall arrange for the sample to be implemented by TDSPs or a third-party agent.  If an ESI ID in the sample leaves the CR and/or leaves the DLC program, a load research Interval Data Recorder (IDR) shall be  installed at another randomly selected ESI ID in the program.
16.2.8
Processing Load Research Data

ERCOT shall make arrangements to process the load research data into a single RIDR for each DLC profile type. Sample interval data shall be provided to ERCOT in accordance with a method and format specified by ERCOT in consideration of the data collection systems of the providers.  Sample interval data are expected to be provided in an alternate method to the standard Texas SET data exchange transactions.  The TDSPs or a third party load research metering entity shall be responsible for providing the sample interval data to ERCOT in time for it to be used for final settlement. ERCOT shall arrange for the CR to receive the aggregate RIDR and appropriate weighting factors for the CR shadow settlement processes.
The TDSP or third party load research metering entity shall perform the VEE functions according to Protocols Section 10.11, “Validation, Editing and Estimation of Meter Data.”  TDSPs or third party load research metering entity shall pass the interval status codes with the data so ERCOT can tell which intervals have been edited.  ERCOT may request, at any time, the raw sample interval data from the provider of this data for any DLC program offered.
The RIDR for each settled day is the estimate of the average load per customer for each 15-minute interval of that day.  This estimated average is calculated from the sample data using Sampling weights and estimation procedures appropriate to the Sample Design.  ERCOT shall determine the most appropriate expansion methodology.
16.2.9
DLC Program Settlement and BUL Baseline Calculation Methodology
If an RIDR profile from the load research sample is not available, ERCOT shall produce the RIDR using either the proxy day methodology described in Section 16.2.9.3, “Proxy Day Selection/Quality,” or using the weighted sum of the standard profiles for the profile segments to which each ESI ID has been assigned, according to the Profile Decision Tree.  

The CR may arrange for remote interrogation to allow actual RIDR data to be used for initial settlement. The CR shall notify ERCOT that remote interrogation is to be implemented
For daily settlements, the lagged-dynamic sample will be used to develop the RIDR for the DLC population.  ERCOT is responsible for providing an exception report to the CR sponsoring a DLC program when the interval sample data is insufficient to produce a RIDR.  As additional sample data becomes available, ERCOT shall develop revised RIDRs for subsequent settlements and re-settlements.

When a DLC program participates in the BUL market, after-the-fact load reduction estimates also are required as the basis for qualifying (or re-qualifying) the program for participation in BUL, as the basis for compensation for BUL load reductions, and for assessing the performance of the DLC program with respect to BUL standards specified in Protocols Section 6, “Ancillary Services.” To accomplish these objectives, a baseline load shape must be estimated for the DLC program for the BUL control day as if the control event(s) had not taken place.  The estimated load reductions, on an interval-by-interval basis, are then computed by subtracting the lagged-dynamic sample load from the baseline load.

16.2.9.1
Data Sources

Based on interval data availability and quality for the trade (settlement) day and for a suitable proxy day, Table 2 below shows which profiles should be used as the data source for settlement and which should be used as the source data for computing a baseline profile.  The data quality and availability standards are the same for all settlements: initial, final, true-up and re-settlement.  If insufficient data from the lagged-dynamic sample is available for a control day at the time a settlement is run, a baseline profile is not estimated.

Table 2

Data Sources for DLC Settlement and Baseline Determination

	Lagged-dynamic Sample Data Quality on Trade Day
	Proxy Day Available which Meets Criteria
	Trade Day Settlement Profile Data Source
	BUL Control Day Baseline Profile Data Source

	(90%
	Yes
	Lagged-dynamic Sample on Trade Day
	Lagged-dynamic Sample on Proxy Day

	(90%
	No
	Lagged-dynamic Sample on Trade Day
	Standard Profile on Trade Day

	<90%
	Yes
	Lagged-dynamic Sample on Proxy Day
	Not Estimated

	<90%
	No
	Standard Profile on Trade Day
	Not Estimated


16.2.9.2
Lagged-dynamic Sample Data Quality On Trade Day

The trade day profile is developed from the lagged-dynamic sample if sufficient sample data is available to produce the sample RIDR estimates for that day. The trade day profile is applicable for settlement, as shown in Table 2, only if 90% or more of the sample points in the sample design (including any sample over-sizing) have 100% of their data available and valid for the trade day. For example, if the sample design calls for 100 points then at least 90 of the sample sites must have valid data for all of the intervals on the trade day in order for the lagged-dynamic profile to be used for settlement.  Sample points for which some or all of the interval data is missing for the trade day are not included in producing the sample RIDR.
16.2.9.3
Proxy Day Selection/Quality

Candidate proxy days are identified from a database maintained by ERCOT of historical lagged-dynamic sample daily profiles and then screened on the basis of six criteria:

1. Data quality standard (90%).

2. Non-control day (including BUL and other controls).

3. Same day-type.

4. Within 365 days (before or after) of trade day.

5. Similar weather on proxy day and trade day (i.e., the coefficient of correlation is greater than or equal to 0.90)

6. Maximum temperature on proxy day and trade day occurring with two hours and 5º F of each other.

Criterion 1:
The candidate proxy days shall meet or exceed the interval data quality standards specified in Section 16.2.9.1, “Data Sources,” for the trade day.  Days in the database not meeting the data quality standard are excluded from further consideration as a proxy day.

Criterion 2:
The candidate proxy day cannot be a day during which any type of load control was implemented for the DLC program.  The DLC program administrator shall inform ERCOT of all control events for the DLC program, whether BUL related or otherwise, and ERCOT will be responsible for using the information provided in the candidate proxy day screening process.

Criterion 3:
The candidate proxy day and trade day must have the same day-type where the day-types are non-holiday weekday, non-holiday weekend day, and holiday.  If the trade day is a holiday, the proxy day must be another holiday or a Sunday.  Holidays consist of New Year’s Day, Memorial Day, July 4th, Labor Day, Thanksgiving Day, and Christmas Day.

Criterion 4:
The candidate proxy day must have occurred within 365 days (before or after) of the trade day.

Criterion 5:
The coefficient of correlation between the dry-bulb temperature readings (weighted weather zone data) on the candidate proxy day and the trade day must be greater than or equal to 0.90.

Criterion 6:
The maximum temperatures on the candidate proxy day and on the trade day must occur within two hours and 5º F of each other.  The DLC proxy day methodology does not use the weather sensitive proxy day methodology as detailed in Protocols Section 11, “Data Acquisition and Aggregation.”
Candidate proxy days, if any, passing the six screening criteria are then ranked as follows:

1. Compute the sum of the squared differences between the hourly temperatures of the trade day and the hourly temperatures of the candidate proxy day.

2. Compute the incremental change in temperature from hour to hour for the trade day and candidate proxy day. Sum the squared differences between the corresponding values for the trade day and the candidate proxy day.

3. The sums computed in (1) and (2) are combined using an appropriate weighting scheme.  The initial weighting scheme shall be 0.7 and 0.3 for the results of (1) and (2) above, respectively.  However, given the critical importance of the weights used for the settlement of DLC, the weighting scheme will be subject to continuous improvement process based on thorough research and validation. 

The candidate proxy day with the lowest weighted sum is deemed to be the “best” proxy day and is used for settlement and baseline determination purposes.  If no candidate proxy day passes all the screening criteria, then a proxy day is not used for settlement or baseline determination.

16.2.9.4
Trade Day Profile Weighting

As stated in Section 16.2.5.1, “Sampling,“ the lagged-dynamic sample is stratified by profile segment and weather zone.  Since the size and makeup of the DLC population are likely to fluctuate significantly over time and inter-strata migration is likely to be minimal (other than during annual validation), stratum weights will be dynamically determined for each trade day (rather than using static weights determined at the time of sample selection) from ERCOT’s DLC population database.  Therefore, the DLC lagged-dynamic RIDR profile will be the weighted sum of the stratum level profiles using the dynamically determined weights.  

16.2.9.5
Proxy Day Profile Weighting

When the proxy day is being used to estimate loads for the trade day or for estimating loads on the trade day absent a control event, the dynamically determined stratum weights on the trade day are applied to the stratum level sample loads on the proxy day. The weighted sum of the stratum level profiles is then used as the composite DLC profile for the trade day.

16.2.9.6
Standard Profile Weighting

When using the standard profile to estimate loads for the trade day or for loads on the trade day absent a control event, the dynamically determined stratum weights on the trade day are applied to corresponding standard profile loads.  The weighted sum of the standard profiles is then used as the composite DLC profile for the trade day.

16.2.9.7
Baseline Profile Determination

The comparison profile is defined as either the proxy day or the standard day profiles as specified in Table 2 shown above under the column heading “BUL Control Day Baseline Profile Data Source.”  The comparison profile is used in conjunction with the lagged-dynamic profile on the day of a BUL control event to determine the BUL baseline profile.

The control period is defined as the set of intervals during which the curtailment occurred for the BUL bid period; the extended control period is defined as the control period, the four intervals immediately preceding the control period and the four intervals immediately following the control period.

The following sums shall be determined: the sum of the intervals for the comparison profile for the extended control period (CKWHcom), the sum of the intervals for the day but not in the extended control period for the comparison profile (NCKWHcom), and the sum of the intervals for the day not in the extended control period for the lagged-dynamic profile (NCKWHld).  The baseline kWh (CKWHbase) for the extended control period is computed using the following formula:
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Producing the baseline profile then consists of two steps.  In the first step, CKWHbase is allocated to each of the baseline intervals in the extended control period proportional to the magnitude of the corresponding intervals in the comparison profile.

For the second step, all intervals in the lagged-dynamic profile not included in the control period are assigned to the corresponding intervals in the baseline profile thus completing the profile.  This step overwrites the values of the first and last four intervals of the extended control period produced by the initial allocation step.

16.2.9.8
Quality Assurance and Analysis

ERCOT shall review and analyze the DLC Proxy Day and Baseline methodology for settlement after the first full year of operation of an approved DLC Program. ERCOT shall then make recommendations to the appropriate ERCOT TAC subcommittee.  The recommendations will address the accuracy of this process and, if appropriate, a suitable replacement process and its anticipated benefits over the current process.

The ERCOT analysis of the DLC program Proxy Day determination and Baseline calculation methodology will include a review of the impacts to non-DLC standard profiles.  Any recommended replacement process is expected to produce more accurate settlements and shall be analyzed for further refinement annually.

16.2.10
Verifying Sample Validity

The Protocols require ERCOT to verify that the sample reflects the success/failure rates of control devices and of communication equipment.  The following procedures shall be used for this verification.

16.2.10.1
Basic Verification Procedure

An audit of the CR’s DLC Program maintenance records and work orders is the basic procedure for verifying that the sample is representative of the population.  The purpose of this audit is to establish that the sampled customers are treated no differently from other customers in terms of maintaining the effectiveness of control devices and signals.

For purposes of this audit, the CR shall make available to ERCOT work order records for installation, maintenance and other customer service calls.  These records shall be identifiable by ESI ID.

16.2.10.2
Expanded Verification Procedure

An expanded verification may be implemented by ERCOT, if the results of the basic verification procedures warrant it. The expanded review may include more comprehensive or more detailed studies.  For example, studies may be conducted of signal and switch failure rates by conducting field tests of signal receipt and switch performance for a statistical sample.  Load impacts for devices successfully controlled may be estimated by installing sub-metering equipment on the controlled end-uses for a sample of ESI IDs in the program.

16.2.10.3
No Verification Required for Census Samples

No audit or other verification is required if the load research sample includes a census of all customers in the program.

16.2.10.4
Timing of Sample Verification Audits

Audits shall be conducted after one (1) year of installation of the full sample and at least every two (2) years thereafter.    Prior to conducting an audit after less than two (2) years from a previous audit, ERCOT shall give the CR at least thirty (30) days advance notice of the intent to conduct a more frequent audit.
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