RLW Analytic’s proposals for the Load Profiling Report



Preface to RLW’s proposals:



RLW understands that the development of a competitive electric market in California is a high priority for all entities:  customers, UDC’s, ESP’s, ISO’s, scheduling coordinators, consumer groups, and regulatory entities.  In addition, it is clear that, on 1/1/98, the only entities with sufficient historic customer interval load information to develop load profiles will be the three IOU’s (PG&E, SCE, and SDG&E).  As such RLW understands that the development of load profiles for use in conjunction with customers with demands below 20 kW will be developed by the IOU’s for use on 1/1/98.  However, as individual and aggregated groups of customers migrate to other ESP’s, populations will develop whose energy use characteristics may diverge from the general California population.  As customer migration occurs, the resulting individual and unique populations must be represented through the development of load profiles which are based on unique combinations of usage patterns of these emerging ESP customer populations.  Care must be taken to ensure that the market evolves as more than a commodity market where the only incentives are based on volume. A commodity market may evolve if all players were forced, for the long term, to use a single static set of “generic” load profiles to represent their customers.  RLW wants to ensure that Unaccounted For Energy (UFE) does not become “Unidentifiable Free Energy” or “Unidentifiable Free Earnings”.



For the purposes of the  proposed sections, the term or references to “ESP’s customers” or “ESP’s customer populations” is meant to include the group of load profile customers served by a particular ESP or the bundled load profile customers served by a particular UDC.



RLW submits proposals for the following sections:



�1.1.1  Establish load profile interim design methodology for use by 1/1/98 for customers eligible for statistical load profiles



The interim design methodology must provide sufficient differentiation and segmentation to allow Energy Service Providers (ESPs) the ability to represent their individual and unique customer populations in order to promote a competitive market place.



1.1.2  Acceptable design methodologies for the long term



The development of acceptable design methodologies for the long term is of paramount importance for the development of a competitive direct access market place in California.  Methodologies which allow Energy Service Providers (ESPs), both new players in the California market and existing IOU’s, the ability to accurately represent their individual and unique customer populations must be required in order to make the California electric market a truly competitive arena rather than a commodity market where incentives are based only on bulk energy.  Methodologies for the development of load profiles for direct access customers below 20 kW must:



Be developed for each ESP from a sample of customers which are an accurate and unbiased statistical representation of the customer population of each ESP.

Be based on segmentation plans which give the most accurate and unbiased representation of each ESP’s customer base at the point at which settlements are made with other entities (grid takeout points).

Enable ESP’s to leverage the behavior of the various segments within their customer base, therefore allowing the ESP’s the ability to develop rates based on the true energy costs of their customers.

Allow for the accurate scheduling of energy delivery on an hour by hour basis.

Be based on sound statistical methods, both for the development of samples and the generation of the load profiles.

Be reproducible and subject to regulatory scrutiny.



Without these requirements, there would be little or no incentive for ESP’s to offer customers pricing based on demand patterns, thus limiting the competitive nature of the direct access market place.



�

2.1  Near term eligibility



In order to achieve a January 1, 1998 implementation date for direct access, UDC’s should implement load profiling using existing load research systems, procedures, load research meters, and samples to the extent practical.



2.1.1  Customers with peak demand less than 20 kW



The majority of residential customers will fall into this class of customers with an annual peak demand of less than 20 kW.  In addition, we estimate that approximately 70% of all commercial meters will have an annual peak demand less than 20 kW. As such, load profiling is expected to impact the majority of residential and commercial meters.



2.1.2  Customers with peak demand greater than or equal to 20 kW



Commercial customers with an annual peak demand greater than 20 kW will account for the majority of annual usage associated with this class.  A conservative estimate is that this segment will account for over 80% of the annual energy requirements of commercial cusotmers.



2.2  Ongoing review of load profiles



The accuracy of the load profiles must be reviewed and profiles updated as ESP’s populations develop and change through customer migration.  This review and updating process must be performed on a scheduled and continual basis in order to represent the changing make up of each ESP’s customer base.  An ESP’s load profiles should be reviewed and updated when there is a significant change in the number of customers served by an ESP or customers in a particular ESP defined segment.  Reviews and updates should be performed annually, at a minimum.



2.2.1  Necessary data collection for use in review



The data necessary for the review of load profiles must include but is not limited to:



“Account” identifiers for each ESP’s customer base.

The segmentation definitions of each ESP and a mapping of all customers into each of the segments.

Documentation on the ESP’s plan used to develop the metered sample.

The customer data required to identify the metered sample and to extrapolate the collected metered sample data to the ESP’s segment population(s).

Segment population usage

Methodology each ESP used to generate the load profiles.

The interval metered data for sample sites used to develop the profiles.





2.2.2  Evaluation of interim design and changes needed to create a more effective design



The interim design should encompass sufficient segmentation allowing each ESP to represent their individual and unique customer populations helping to promote a competitive market place.  Numerous segmentations are possible using billing determinants from the UDC’s.  Segmentations for the residential class could be built on appliance mix, annual energy consumption, or load factor.  The later have the benefit of being based on billing determinants readily available at the UDC.  Similarly, a commercial segmentation based on facility type, energy use or load factor would help differentiate the load profiles.

�3.  Applications for Load Profiles



The primary applications of the load profiles will be to account for the demand based energy usage of non-interval metered customers for use in settlements and load forecasting.  An additional use of load profiles by the ESP’s will be in a marketing context.  For each ESP, the load profiles used for settlement and load forecasting should be identical.  Load profiles used for marketing can and should be different from those used for settlement and forecasting.  However, to the extent that the load profiles used in marketing better reflect the true nature of the particular customer mix of the ESP, consideration should be given to incorporating the improved segmentation into the reconciliation process.



3.1  Settlements for energy imbalances



Settlements for energy imbalances will be one of the primary applications of load profiles for customers under 20 kW.  As such, profiles need to accurately reflect each ESP’s customer base’s usage patterns at the point at which settlements are calculated (possibly grid take-out point).  At the initiation of direct access (1/1/98), load profiles will be defined in a “generic” manner using available load research information.  As time progresses and ESP’s customer bases grow and mature, the development of ESP specific load profiles will be possible.  For settlement purposes, these profiles should be developed on an ESP by ESP basis and represent the entire population of the ESP served to that level (e.g., grid take-out point) on the system.  Development of profiles for use in settlements may or may not be based on segmented populations (see section 5.2.2).



3.1.1  Settlements with the ISO



Again, settlements with the ISO should be based on load profiles which represent an ESP’s customer base at the point where the settlement is to be calculated.  The load profiles used for settlements with the ISO will be the same profiles used for settlement of energy imbalances and scheduling with the ISO.  These load profiles will initially be “generic” and based on available load research data, but will evolve to represent each ESP’s customer base.



3.3  Load scheduling with the ISO



As with settlements for energy imbalance and with the ISO, load profiles used to schedule load with the ISO should accurately reflect each ESP’s customer base’s usage patterns at the point on the system at which schedules are required. The load profiles used for scheduling will initially be “generic” and based on available load research data, but will evolve to represent each ESP’s customer base.  Load profiles used for scheduling will be the same load profiles used for energy imbalance settlements and settlements with the ISO.





3.4  Development of marketing strategies by the ESP



As customers migrate, populations of load profile customers will develop for the ESP’s.  In general, these customer populations will differ from the overall California population of load profile customers.  In order to develop better pricing strategies and ensure competition, ESP’s should be able to leverage, and even encourage these differences through marketing programs for services such as load control and equipment upgrades.  In order to evaluate the effectiveness of such programs, samples of the program participants could be monitored and load profiles developed to generate pricing and incentive plans.  Profiles developed to plan and market energy services should be developed solely for use by the ESP, treated as competitive market intelligence, and not subject to outside scrutiny.  As the number of participants in these programs grows, the effects of these programs will be seen in the resulting load profiles developed for use in scheduling and settlement.



3.5  Consistency among applications



As stated in sections 3.1 and 3.3, each ESP should use identical load profiles for energy imbalance settlement, settlements with the ISO, and scheduling with the ISO.  It is important the use of profiles for these functions be consistent so that proper scheduling, calculation of energy imbalances, and settlements take place.



Load profiles developed for internal use in market intelligence and energy service program planning and evaluation will differ from those used for scheduling and settlement and should not be interchanged with those load profiles.�5.  Methodology



5.1  Definition of load profiles



Load profiling or load templating, refers to the use of hourly load data collected for a sample of customers to estimate the load patterns of all customers falling into specific customer segments.  In the California market, available load research data for customers with demands of 20 kW or less (residential and small commercial customers) will be used to estimate the daily load profile of each customer group.  Then this load profile will be combined with the monthly energy of each customer, known from monthly billing data, to estimate the customer’s demand.  These estimates will be  aggregated for all  customers served by each supplier for use in settlements and scheduling.



5.2  Design of load profiles



The design of load profiles used for customers with demands below 20 kW will determine the competitive nature of the direct access market place.  While development of a single set of “generic” load profiles based on California’s current customer population for use on 1/1/98 is necessary, the indefinite continued use of  such “generic” load profiles by all entities will inhibit competition by removing incentive for demand based pricing.  Consequently, a design process for load profiles must be developed which:



Is based on sound and accepted statistical methods.

Yields load profiles which are reproducible and can be verified.

Encourages competition through accurate and unbiased representation of each individual ESP’s customer populations.

Enables the updating of profiles as ESP’s customer bases change and mature.



5.2.2  Design for post-1/1/98



The development of design methodologies for after 1/1/98 is of paramount importance for the development of a competitive direct access market place in California.  Methodologies which allow ESP’s the ability to accurately represent their individual and unique customer populations is required to make the California electric market a truly competitive arena rather than a commodity market where incentives are based only on bulk energy.  Methodologies for the development of load profiles for direct access customers below 20 kW must:



Be developed for each ESP from a sample of customers which are an accurate and unbiased statistical representation of the customer population of each ESP.

Be based on segmentation plans which give the most accurate and unbiased representation of each ESP’s customer base at the point at which settlements are made with other entities (grid takeout points).

Enable ESP’s to leverage the behavior of the various segments within their customer base, therefore allowing the ESP’s the ability to develop rates based on the true energy costs of their customers.

Allow for the accurate scheduling of energy delivery on an hour by hour basis.

Be based on sound statistical methods, both for the development of samples and the generation of the load profiles.

Be flexible, reproducible and subject to regulatory scrutiny.



These requirements give ESP’s incentive to offer customers pricing based on demand patterns, thus enabling the competitive nature of the direct access market place.



The design of the profiles should adhere to the following guidelines:



Each ESP should examine its load profile customer base and segmentation (if any) on a continual basis and develop a statistically accurate and unbiased sample for interval metering.  For settlement and scheduling purposes, the sample should represent all customers at the point in the system where settlements and scheduling are performed.  For ESP marketing and energy services purposes, the ESP may place additional metering points to analyze subsegments of the ESP’s population which are to be targeted and analyzed.

Interval metering equipment should be placed at the sample locations, data collected, validated, and cleaned or repaired (when required).

The validated data should be extrapolated to the population to generate load profiles.  The extrapolation should be performed using accepted statistical methods which are consistent with industry practice.

Load profiles should be updated as each ESP’s customer base changes in number or energy usage patterns.  Updating should be performed annually at a minimum.

After generation, each ESP’s process and methodology for generating load profiles should be scrutinized for correctness by the CPUC



5.3  Entity or entities responsible for developing load profiles



Each ESP has a vested interest in developing load profiles which are the most accurate representation of the load profile customers that they serve.  Consequently, each ESP will develop or be responsible for development of load profiles for the customers that they represent.  UDC’s, acting as ESP’s for bundled customers will be responsible for development of load profiles for customers not participating in direct access for the purposes of scheduling and settlement.  Load profiles developed for settlement and scheduling must be subject to validation, reproduction and scrutiny.



5.4  Stratification issues



Stratification is used to reduce the customer-to-customer variability in a sample.  The use of stratification within a given segment should be governed by information available through the billing system.  This will ensure the information is available for all program participants.  Monthly or annual energy use and load factor are two potential stratification dimensions.



5.5  Reconciliation with available metered data



Due to the nature of data collection and load profile generation, there will be differences between metered data and load profiles generated from the metered data.  Load profiles, themselves, are a representation of an “average” customer based on the metered sample and variation between the profile and individual customers in the sample is expected.  In addition, the lag in time between the collection of data used to develop load profiles and the actual implementation of the load profiles can lead to changes in customer behavior which will cause differences between load profiles and metered data.



5.6  Interim methodologies for 1/1/98



Numerous alternative designs are possible for developing load profiles for use by the 1/1/98 direct access implemenation date.  The most discussed alternative utilizes existing load research data at the UDC’s to develop a set of “generic” load profiles based on some form of segmentation.  Of course, numerous segmentation strategies are possible.  The simplest form of segmentation would be to develop a single load profile for each customer class, i.e., residential and small commercial.  More sophisticated segmentation strategies would be based on information known for each program participant.  For example, it would be possible to develop a segmentation based on some combination of load factor (or proxy load factor) and annual energy consumption.  This information is known for each potential participant and does not require any additional data collection.  Alternative segmentation strategies could be based on appliance mix or facility type, however, these segmentations require additional information be secured for each participant.  



An alternative interim design would be to treat the UDC’s existing load research samples as a “proxy population” of customers for use in a post-stratification analysis of each ESP.  The post-stratification analysis would develop unique load profiles for each ESP by reweighting samples drawn from the UDC’s  “proxy population” of customers using a selected segmentation strategy.  For example, we may elect to use a total of eight market segments (low use/low load factor, low use/high load factor, high use/low load factor, and high use/high load factor) to represent the residential and commercial customer classes.  It is possible to develop a unique load profile for each ESP by first classifying the full population of customers served by the ESP into the eight segments.  Next, a random sample of customers would be drawn from the “proxy population” pool.  Case weights would be developed and applied to each sample participant reflecting the number of customers each sample point represents in the ESPs population.  Finally, a weighted analysis would be conducted and combined with any available metered data to develop a unique load profile for each ESP. 



5.7  Transition to acceptable long term methodologies



A transition to a long term methodology for generating load profiles which accurately represents the ESP load is important to ensuring competition.  It is important for ESP’s to develop an understanding of differences between customers in order to offer services and strategies that optimize their aggregate load portfolio maximizing the benefits to their customers.

�6.  Segmentation



Segmentation is the subsetting of groups of customers based on shared customer characteristics within a particular subset of customers.  Segments can be developed using SIC code, rate class, peak demand, load factor, energy usage patterns, psychographic clusters, or through the use of many other criteria or combinations of criteria.  For the purposes of load profiling, it is desirable to define segments based on energy usage patterns (load profile), but diversity of customers and cost of interval load data make this level of segmentation impractical.  Study results indicate that load profiling by customer segments may not be an effective long term solution to load estimation, particularly for settlement and planning purposes.  As such extreme caution must be taken in the definition, if any, of segmentation to be used in the generation of load profiles.



6.1  Establishment of segmentation criteria



Segmentation will serve many purposes in the California market including  1)  determining the accuracy of load profiles used for settlement and scheduling, and 2) designing energy service offerings (marketing).  Consequently, segmentation criteria that may be appropriate for settlement and scheduling purposes may be unacceptable for marketing.  Therefore, criteria for segmentation for both scheduling/settlement and marketing will be discussed separately.



6.1.1  Segmentation for settlement and scheduling purposes

Segmentation is generally used  in an attempt  to reduce the variation between customers.  Studies examining segmentation in residential customers by load factor as well as space heating type showed little reduction in the variation between customers, but substantially increased the required load research sample sizes necessary to predict the subset profiles with a given accuracy.  Similar studies conducted for the commercial class indicated that high load factor customers were more easily predicted than low load factor customers.  These results indicate that it may be impractical from a cost perspective to implement load estimation for a sufficiently large number of different segments to characterize individual customers accurately.

In the short run, however, there appears to be few alternatives to load estimation. These same studies indicate that load estimation based on broad customer classes like all residential and small commercial without further segmentation can provide a reasonable estimate of the average customers load.  In order to instill competition into the market place, it will be important to provide some level of differentiation between customers.  As long as the number of customer classes is relatively small, load estimation may be sufficiently accurate.

As suppliers serve increasing numbers of residential and small commercial customers, it will become feasible to develop a load research samples targeted to the residential and small commercial customers served by each ESP.  Proven methods of load research can provide unbiased estimates of each supplier’s total non-telemetered load with measurable statistical precision.  

The advantage over current proposals for load profiling is achieved by switching the target population from a particular market segment to a particular ESP.  This would give ESP’s more incentives for addressing particular market niches and creating rates as they see fit.  This would also provide ESP-level load data for load forecasting, marketing, and rate making.  ESP’s would be free to define segments within their customer base for marketing purposes as they desire, and obtain additional load metering when they want, but this segmentation need not affect the estimation of each ESP’s total aggregate demand.  ESP’s might also be able to reduce the cost of load research metering by developing load estimates from billing determinants of their own design.  



6.1.2  Segmentation for marketing purposes



The inherent problem with load profiling is that all customers are considered to be essentially the same in a given segment (e.g., small commercial) after normalization.  This eliminates most of the incentive for suppliers to differentiate between customers in the same segment.  Moreover it would provide little incentive to customers to reduce their load at peak hours.  This suggests that load profiling may limit the potential advantages of open access to the affected customers.



To remedy this, ESP’s may desire to develop segmentation plans which are used specifically for marketing purposes.  The samples and resulting load profiles would initially be used only for design and implementation of energy service programs (such as direct load control on residential air conditioners), but, as the number of participants in such programs increases, the effect of the program on an ESP’s load profiles used for scheduling and settlement must be assessed.  ESP’s could correct or augment samples used for developing load profiles for settlement and scheduling using sample points originally used for marketing programs.



6.2  Sample metering



Plans for sample metering should be based on proven and accepted statistical methods which are consistent with industry practice.  Samples for metering should be optimized for both precision and sample size.



6.3  Entity or entities responsible for developing and evaluating segmentation plans



As with load profiles, each ESP has a vested interest in developing segmentations plans which yield the most accurate representation of the load profile customers that they serve.  Consequently, each ESP will develop or be responsible for development of segmentation plans for the customers that they represent.  UDC’s, acting as ESP’s for bundled customers will be responsible for development of segmentation plans for customers not participating in direct access.  In the interest of establishing a competitive market, each ESP should be allowed to segment its own population of customers as it sees fit, providing that the segmentation plan yields an accurate representation of the customers for settlement and scheduling.  As discussed in section 6.1, the most accurate segmentation plan may be to pool all customers at 20 kW and below.



6.4  Interim segmentation schemes for 1/1/98



Interim segmentation schemes for 1/1/98 should be based on readily available information.  To ensure consistency across UDC readily available billing determinants should be used in the segmentation.  In addition, strategies that contribute to  significant differences in customer load shapes should govern the segmentation process.  For the residential class, the type of end-use appliances, e.g., water heater, air conditioner, heat pumps, etc. result in different load profiles.  Since this type of demographic information is not readily available through the billing system, proxy estimates can be developed by examining a customers usage pattern, e.g., customers with central air conditioning will have higher than average summer load.   Furthermore, load factor, generally not available for the residential class, is also an indicator of various load profiles.  Customers with high load factors are distinguished by a flatter, more stable load profile than their low load factor counterparts.  If necessary, billing information can be used to create energy distributions and load factor distributions for consideration as segmentation strategies.
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