1.	Executive Summary





	This report describes the topic of load profiles and progress made among parties to resolve differences. Load profiles are a generic pattern of hourly load used to describe how cumulative energy readings might have occurred through time.





	1.1	Purpose


	


	Load profiles have been a controversial issue strongly associated only with direct access. But actually, load profiling has a two-fold purpose.  First, it provides the utility distribution companies (UDCs) a mechanism with which they can determine appropriate generation charges for their customers who do not have hourly interval meters and the power exchange credit for direct access customers without interval meters.  Second, load profiling provides a mechanism with which eligible residential, small commercial, and agricultural  customers who do not have interval meters can participate in direct access.  Load profiling will make direct access available to a larger number of customers by reducing the transaction costs associated with the purchase and installation of hourly interval meters. “Making direct access as available, accessible, and convenient as possible should help to mitigate market power in the power exchange (PX).”�





		1.1.1	Interim design methodology





	The short time frame between now and January 1, 1998, necessitates using an interim methodology  for those customers eligible for statistical load profiling.  An interim methodology is needed due to data, software, hardware limitations, and lack of knowledge of  market conditions on the part of the UDCs and other retailers�.  Therefore, any methodology that is put in place for January 1, 1998, should be considered temporary until a more permanent methodology can be developed, approved, and implemented.





1.1.2	Permanent design methodology





	The interim load profiling design methodology should be replaced by a more permanent design in January of 1999.  Such a time frame is important for two reasons.  First, the permanent design methodology should reflect what has happened in the restructured marketplace.  Of particular importance is the degree of variation in PX prices and the penetration of direct access into the residential, small commercial, and agricultural sectors.  Waiting until early January, 1999, before implementing a more permanent design methodology will create approximately a year’s worth of  data on which to base changes to the interim methodology.  Second, it is the intention of the CPUC to reevaluate the use of statistical load profiles in the year 2000.�  Such an evaluation should not be made on the basis of the temporary methodology implemented January 1, 1998.  Implementation of a more permanent methodology in January, 1999, would provide the CPUC with a year’s worth of market experience using a more sophisticated approach which it can use to reevaluate the use of statistical load profiles. 








2.	Load Profile Eligibility





	2.1	Near term eligibility





In its May 6, 1997, decision, the CPUC stated: “We will allow customers whose accounts have a maximum demand of less than 20 kW to participate in direct access through statistical load profiling” (p. 35).  However, the CPUC did not define maximum demand.  Maximum demand should be defined as the highest integrated hourly customer load which occurs throughout the year.  Such a definition allows for identification of eligible customers from utility load research data.  It is also the least common denominator for the interval meters that might appear in the market.  Defining peak demand on integrated intervals of less than an hour would require that load sampling meters be different from those meters installed for direct access and the hourly PX rate option�, formerly referred to as virtual direct access. Efforts should be made to avoid such a conflict.





		2.1.1	Customers with peak demand less than 20 kW





There is a difference between defining peak demand and identifying customers who fit that definition.  The Investor Owned Utilities (IOUs) have stated that existing rate schedules can be used to identify small commercial customers who are eligible for the 10 percent rate reduction mandated in AB 1890.  Customers identified by the IOUs as being eligible for the 10 percent rate reduction should also be eligible for load profiling; they are, by default, considered to have a maximum demand of less than 20 kW.  


 


2.1.2	Customers with peak demand greater than or equal to 20 kW but less than 50 kW





	In its May 6, 1997, decision, the CPUC provided an opportunity to examine more fully whether customers with maximum demand greater than or equal to 20 kW but less than 50 kW may use load profiling as a substitute for hourly interval meters.  The CPUC notes, “We are concerned that the 20 kW restriction may be too much of a ‘bright line’ and that some degree of flexibility is merited here” (p. 36).  Examination of the commercial business groups (e.g., schools, retail stores, colleges) meeting the under 20 kW load profiling requirement will be helpful in deciding which commercial customers with peak demands equal to or greater than 20 kW but less than 50 kW should be granted this exemption.  We recommend that if  in a commercial group (defined by customer accunt SIC codes as of 7/1/97) more than 75 percent of the customers are eligible for load profiling then an exemption should be made for the remaining customers in that group that have maximum demand equal to or greater that 20 kW but less than 50 kW.





	2.2	Review Of Load Profiles In 2000





	In its second interim decision the CPUC stated, “Although it is our intent that statistical load profiling be an interim step towards customers utilizing  metering technology that best reflects their consumption, we believe that it is premature to conclude today that load profiles for customers under 20 kW will not accurately reflect consumption”  (p. 36).  The CPUC intends to review and then decide whether or not load profiling should continue to be used for customers who have a maximum demand of less than 20 kW.  As stated earlier, it is imperative that the CPUC review be based on the results of  load profiling under the permanent methodology and not the interim methodology to be implemented January 1, 1998.





		2.2.1	Necessary data collection for use in review





	In order for the CPUC to make an informed decision on load profiling certain data will need to be collected.  Price variation in the PX is critical to the development of sophisticated load profiling methodologies.  The greater the variation in PX prices the more important segmented load profiles become for specific groups of customers.  Another important piece of information will be the penetration of direct access into the residential, small commercial, and agricultural market sectors.  Data on energy imbalance costs due to the use of load profiles will also be critical to the CPUC’s review.





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





	The criteria on which to evaluate the use of load profile should be based on whether load profiling is meeting its designed purpose.  First, is the load profiling design allowing UDCs to correctly allocate generation cost to customers that do not have hourly interval meters?  Second, has the methodology facilitated direct access penetration into the residential, small commercial markets and agricultural markets?  Third, how do load profile customer and PX rate option (formerly known as virtual direct access) customer behaviors differ?  Is the absence of incentives to respond to hourly prices creating costs which are being shifted to other customer groups?








3.	Overview of Applications Using Customer Metering Data�PRIVATE ��





	There are several applications which will require use of end-use customer metering data.  All of them use hourly data as the basis for scheduling energy or billing for its usage.  Customers eligibile to use load profiles, in lieu of interval metering, introduce uncertainties into the implementation of these applications.  This section describes these applications and summarizes what market entity is responsible for each application, and what data and data access frequency is desired to perform the application properly.  This section sets the stage for detailed discussions of load profiling methodologies in later parts of this report.


	There are three broad categories of applications which require end-use customer usage data.  





These applications are:





a.	energy imbalance settlements including identifying the magnitude of energy imbalance directly using specific individual customer interval data or estimation techniques for load profiling or bundled service customers where customer-specific interval metering data is unavailable.  Two levels of energy imbalance settlement are necessary to implement the entirety of restructuring:





		(1) settlements between the ISO and the set of scheduling coordinators (SC); and


		


		(2) settlements between each scheduling coordinator and its ESP or end-use customers.





b.	customer billing by either UDCs or ESPs for the various components of bills connected to new markets for generation services or the remaining aspects of UDC tariffs for collection of transmission and distribution rates, public purpose, nuclear decommissioning, CTC surcharges, and the credits at PX prices provided to direct access customers.





c.	load forecasting to service either load scheduling by retail energy service providers (ESP) or scheduling coordinators (SC) or load bidding by ESPs or utility distribution companies (UDC) into the Power Exchange;





As briefly noted, these three general categories have various specific applications depending upon the nature of the party which has the responsibility and the type of customer.





	3.1	Settlements for Energy Imbalances





	Energy imbalances are defined as the difference between scheduled use of electricity and actual use of electricity.  These imbalances result from poor load forecasts, or sudden changes in loads that could not have been forecast.  Settlements is the process of quantifying such imbalances and computing the financial charges that must be paid because of them.





		3.1.1 Settlements with the ISO





	The ISO determines energy imbalances as a result of the information provided to it by scheduling coordinators, including the PX.  Scheduling coordinators provide preferred schedules (which may become modified if congestion is predicted in advance or encountered in real time) and scheduling coordinators also provide actual loads.  The ISO Tariff filing with FERC specifies that this determination of energy imbalances and the financial charges is to be conducted at an aggregated level; thus, the ISO does not obtain individual end-use customer data except in the limited case of end-use customers connected at transmission voltages.





		3.1.2  Settlements between ISO and Scheduling Coordinators





	The ISO identifies aggregate, systemwide or zonal energy imbalances and allocates system imbalances to individual scheduling coordinators on the basis of the information they have provided.  The ISO requires that schedules submitted by scheduling coordinators represent all of the loads of the customers they represent, whether they are metered individually or use load profiles.  Irrespective of the degree of aggregation in other dimensions that the ISO requires, schedules of load profile customers and interval metered customers must be separated.


	Similarly, the ISO requires that settlement-ready estimates of loads be provided in a manner that can be used directly by the ISO in settlement.  A fundamental requirement is that scheduled loads and estimates of actual loads must correspond in the definition of what end-use customers are included, so that a simple subtraction of one from the other enables energy imbalances to be determined for each specific schedule that was submitted.  A consequence of this general requirement is that interval metered loads and load profiled loads be separated.


	The ISO settlement procedure works directly from this energy imbalance identification process, the financial costs of this energy imbalance are computed on the basis of the size of the energy imbalance in each specific hour of the Trading Day in question.  Each business day the ISO is forwarding preliminary settlement information to each scheduling coordinator, and final settlement and invoices are arriving for earlier days that have completed the review/adjust process.  The ISO expects to be paid immediately, so that the SC is in a position to collect later from its energy service provider or individual direct access customers.





		3.1.3  Settlements between SCs and ESPs





	For energy service providers serving aggregated loads (in contrast to bilateral contract loads), the SC and the SC have to cooperate to determine aggregated loads for each ESP.  It is at the level of ESP aggregation that load profiles can be expected to provide uncertainty, and therefore require estimation procedures rather than pure accounting procedures.  When multiple ESPs served by multiple SCs on a common distribution node, then various imbalance allocation and estimation techniques will be required to determine how each ESP's share of settlement costs should be determined.  Aggregated hourly data from zonal metering or from ISO grid take out points can be used as control totals to which estimates must reconcile.  Customers using load profiles must have cumulative energy allocated to specific hours using the load profile, and any remaining imbalances at specific hours prorated to these load profile customers.





	3.2	UDC Computation of PX Charges/Credits





	UDCs have two similar energy imbalance computations to make for every customer connected to the distribution grid, even those which are direct access customers of some other energy supplier.  For their own virtual direct access customers, the actual interval metering measurements are used to "weight" the PX prices into a composite bill for energy.  For their own bundled service customers, the load profile applicable to that class of customer is the means for "weighting" the hourly PX prices into a composite price applicable to the monthly energy reading from the traditional meter.


	For direct access customers, the rate freeze requirements of AB 1890 appear to require that the customer be charged the full tariff amount, and then credited back for the value of the energy from the PX that the customer would have obtained from the UDC, but did not because its own ESP provided it.  Two cases exist.  First, for direct access customers that have interval meters, the charges and credits will be based on the actual interval metering data for that customer, so the customer's actual energy consumption charges result entirely from the contractual arrangement it has with its ESP.  Second, for load profiled direct access customers, the tariff charges and the energy credits at PX rates will be determined on the basis of the load profile that would have been applicable to that customer had they been a UDC bundled service customer.





	3.3	Load Forecasting





	Load forecasting is an essential activity for all energy suppliers.  The ISO scheduling process and the PX load bidding process place a premium on knowledge of customer loads, and the ability to predict accurately what loads will be like in the subsequent Trading periods.  Failure to predict load accurately on an hourly basis exposes the energy supplier to financial risk in two ways.  First, if the load forecast is higher than actual, and the energy supplier finds this out too late to submit a bid into the Hour Ahead market, then the ISO must find some generator willing to back off enough for the system to remain in balance.  This creates payments that must be recovered from those causing the problem.  Second, if the load forecasts is too low compared to the actual experience, then the ISO will have to bring on additional generation, which is likely to be more expensive on average than scheduled generation.  The energy imbalance and settlements processes are designed to determine who was responsible for over- or under forecasts, and to allocate costs to them.





		3.3.1  Load Scheduling with the ISO





	Each day all scheduling coordinators must submit balanced schedules of loads and resources for all customers they represent for each of the 24 hours of the next Trading Day.  Schedules submitted to the ISO are aggregated up from individual end-use customers using various rules, but interval metered and load-profiled customers are always kept separated.  As described above, the settlement process is designed to track errors in preferred load schedules (or ones the ISO itself has adjusted) compared to actual loads; therefore, preparing load schedules will make use of recent load data, any end-use customer specific data that is available, knowledge of weather forecasts, and major cultural events to help provide accurate forecasts.


	A challenge for those customers who participate in direct access through an ESP using a load profile is the difference likely to exist between a load forecast based on a detailed load data and knowledge of likely special circumstances and a load forecast that is based on scaling a fixed load profile (or even a set of foxed load profiles) up and down to address energy, but not shape of load.  Sophisticated methodologies for forecasting load employ: (1) complex segmentation, stratification of groups, (2) statistical sampling to identify representative customers for such a homogeneous group, (3) installation of interval metering and electronic data communication telemetry to upload data frequently, and (4) data processing techniques to validate and weight the hourly interval data from the samples into a representative shape for the whole customer group.  Are these methods themselves "load profiles"?  If the ESP wishes to employ these techniques voluntarily for the benefits of its customers or its increased net profits, can they substitute for official load profiles?





		3.3.2  Load Bidding with the PX





	Similarly, the PX requires that its market participants representative end-use loads bid load into the PX on a daily basis for each of the 24 hours of the Day Ahead market.  These market participants may also make load bids in the hour ahead market, but this is voluntary.  The end result is that PX participants must prepare load forecasts much as do direct access participants, except they are used in preparing load bids rather than in submitting load schedules to the ISO.  The PX allows an energy supplier to rely upon the PX market to identify a generation supplier at the market clearing price, rather than independently searching for a supplier than is capable of matching the load shape composite to the energy supplier's loads.


	It is clear that UDCs will be the major participants in the PX on behalf of their bundled service customers starting 1/1/98.  As ESPs gain greater market share, the level of loads represented by the UDCs will necessarily shrink, but some of this load may remain in the PX if the ESP finds the PX a convenient market as a source for some of its energy needs on behalf of its customers.  UDCs must make load bids for their bundled service customers just as any other participant must do, and therefore the UDCs have the same needs to make accurate load bids.  This need will place incentives for them to have accurate load profiles, since the possibility of inaccurate energy imbalance identification and resulting cost shifting will be resisted by private ESPs.  ESPs can be expected to advocate for a means for tracing responsibility for overall PX energy imbalances.  This will eventually created a link back to errors corrected by incorrect UDC customer load bids.





	3.4  Consistency Among Applications





	Whether the load profiles used for various applications must be consistent is a fundamental policy question.  There are two specific issues that can be addressed separately.





		3.4.1 Consistency Across Energy Suppliers





	Should a direct access customer that is eligible for load profiling have the same load profile used by his ESP as the UDC would have used for a specific application had the customer remained a bundled service customer?  For example, are the UDC and a direct access customer's ESP required to sue the same load profile for submitting load forecasts on behalf of that customer -- the ESP through an SC to the ISO and the UDC to the PX?





		3.4.2 Consistency Among Applications





	Should the same load profile be used for all applications?  For example, should the load profile used for submitting the load schedule of a direct access customer of an ESP be the same as the load profile used to provide a credit for not using PX energy through the UDC to the direct access customer on the UDC bill?








	3.5	Specific Data Requirements





	The following tables provide a summary of the data requirements necessary to implement each of the three broad application areas that have been discussed above.  Each instance in which multiple parties have clearly separable versions of an application are described individually.  For each individual application effort, the nature of the data required, the scope of the customer base for which the data is needed, and the access requirements in terms of frequency are described.  The frequency of access "requirements" can be subject to debate.  The specificity of the Independent System Operator (ISO) and PX implementations makes unclear whether certain applications must be conducted using certain customer-specific data, or whether various entities may use customer-specific data on a time cycle of their choice; presumably such choices are dependent upon the net benefits of higher frequency applications than those "required" by the new market structure.





Table 3.1 describes the data requirements and processes for energy imbalance settlement.





Table 3.2 describes the data requirements and processes for customer billing.





Table 3.3 describes the data requirements and processes for customer load forecasting.  Several variations on load forecasting by different industry participant for different purposes are briefly described.








�



	Table 3.1


	DATA REQUIREMENTS FOR ENERGY IMBALANCE SETTLEMENTS





�PRIVATE ��APPLICATIONS�
RESPONSIBLE ENTITY�
NATURE OF DATA�
SCOPE OF CUSTOMER DATA�
ACCESS REQUIREMENTS�
�
1. Energy Imbalance Settlements�
�
�
�
�
�
a. ISO to SC imbalances


�
ISO and grid-connected DA customers�
5-minute interval energy usage data�
all ISO grid-connected DA customers�
"real time"�
�
�
SCs provide to ISO for use in allocating overall imbalances to individual SCs�
hourly usage aggregated to meter take out points for DA customers�
all customers for ESPs under contract to the SC�
monthly is required, more frequent allowed�
�
b. SC to end-use customer imbalances


�
SCs use to allocate SC imbalances to ESPs or bilateral contracts�
hourly usage for all bilateral and monthly for load profile customers�
all customers for ESPs under contract to the SC�
monthly�
�
�
ESPs use to allocate overall ESP imbalances to end-use customers�
hourly usage for all bilateral and monthly for load profile customers�
all customers for ESPs under contract to the SC�
monthly�
�
�
UDCs use to allocate imbalances to bundled


service customers�
hourly usage for all virtual direct access, TOU time periods for TOU tariffs, and monthly for all other customers�
all UDC generation service customers�
monthly�
�
�
	Table 3.2


	DATA REQUIREMENTS FOR CUSTOMER BILLING





�PRIVATE ��APPLICATIONS�
RESPONSIBLE ENTITY�
NATURE OF DATA�
SCOPE OF CUSTOMER DATA�
ACCESS REQUIREMENTS�
�
2. Customer Billing�
�
�
�
�
�
 a. UDC consolidated billing�
UDC performs billing using some billing algorithms and determinants from ESP�
hourly usage for all interval metered customers (DA and VDA), TOU time periods for TOU rates, and monthly for load profile DA or bundled service customers�
all UDC distribution system customers�
monthly�
�
 b. parallel billing by ESP and UDC�
ESP for energy charges�
ESP: hourly usage for all bilateral and monthly for load profile DA customers�
(1) ESP requires all ESP customers�
monthly�
�
�
UDC for all other charges and energy credit�
UDC: hourly usage for all bilateral and monthly for load profile DA customers, monthly usage for all UDC generation service customers�
(2) UDC requires all distribution system customers�
�
�
 c. ESP consolidated billing�
ESP performs billing with latitude to determine whether ESP recreates entire billing algorithm of UDC driven by billing determinants, or the UDC computes charges are forwards its line item charges to ESP for inclusion in the bill�
ESP: hourly usage for all bilateral and monthly for load profile DA customers�
(1) all ESP customers�
monthly�
�
�
�
UDC: hourly usage for all VDA customers, TOU periods for TOU tariffs, and monthly for all others�



(2) all UDC customers except those using ESP for consolidated billing applications�
monthly�
�
�
	Table 3.3


	DATA REQUIREMENTS FOR LOAD FORECASTING APPLICATIONS





�PRIVATE ��APPLICATIONS�
RESPONSIBLE ENTITY�
NATURE OF DATA�
SCOPE OF CUSTOMER DATA�
ACCESS REQUIREMENTS�
�
3. Load Forecasting�
�
�
�
�
�
  a. Support for ISO Scheduling


�
ESPs submit load schedules through SCs to the ISO�
(1) hourly usage data for all bilateral and sample of load profile customers


(2) "real time" for ancillary service bidding�
each ESP's own customers�
(1) daily





(2) "real time"�
�
�
SC for verification of ESP schedules�
hourly usage for all bilateral and sample of load profile customers	�
all customers for all ESPs under contract to the SC�
daily�
�
  b. Support for PX Bidding


�
UDCs to support load bidding into the PX�
hourly usage for VDA customers, several time periods for TOU tariffs, and monthly for others�
each UDC generation service customers�
daily�
�
�
ESP to support load bidding into the PX�
hourly usage for all bilateral and sample of load profile customers�
each ESP's own customers�
daily or more frequent�
�
  c. Advance Predictions�
SC�
hourly usage for all bilateral and sample of load profile customers		�
all customers for all ESPs under contract to the SC�
daily�
�
  d. Rolling Annual Outlook�
SC�
hourly usage for all bilateral and sample of load profile customers�
all customers for all ESPs under contract to the SC�
daily�
�
�









4.	Principles For The Use Of Load Profiles and Criteria For Evaluation Of Methodologies





Load profiles used in determining direct access charges should be the same as those used in determining the power exchange credit.�


The basic purpose of load profiling is to correctly allocate generation costs to customers who do not have interval meters.  Allocation of these costs should be done in a manner which provides customers accurate information on the costs they impose on the system, independent of whether the generation services are being provided by a retailer or the UDC.


Direct access customers whose generation costs are calculated on a retailer’s aggregated load profile should not receive a PX credit based on the load profile being used by the UDC.  Different load profiles, one determining the direct access charges of a retailer and another determining the PX credit, would provide inappropriate cost signals.  For example, if a retailer aggregated customers having flatter loads than indicated by the class average profile these customers should pay less for generation.  Once identified, the retailer could procure generation services outside the PX that reflect the lower costs and pass the savings along to customers in the form of lower generation bills.  These customers, however, should not gain the extra benefit resulting from a PX charge that credits them with more than the UDC’s avoided cost of serving their load.  The PX credit should be based on the same load shape used by the retailer.  Decisions to go direct access should be based on the retailer’s ability to beat the average PX cost customers impose on the system.


	This principle also adheres to stated policy outline in AB 1890 Section 368b:  “The separation of rate components . . . shall be used to ensure that customers of the electrical corporations who become eligible to purchase electricity from suppliers other than the electrical corporation pay the same unbundled component charges, other than energy, a bundled service customer pays.  No cost shifting among customer classes, rate schedules, contract, or tarriff options shall result from the separation . . .” (p. 51).  Moreover, the principle should not be confused with the Energy Commission’s stated position that the hourly PX rate option be designed in such a way that it provides incentives for the individual customers to shift load.  The hourly PX rate option is a voluntary rate schedule that would not be subject to the constraints in AB 1890.  It is for this rate option that the Energy Commission has proposed using the class average load profile in determining the PX credit; thus providing consumers who choose this rate option a financial benefit to the extent they shift load.


Segmented specific load profiles combined with the residual CTC will result in the average total cost of service remaining the same for bundled UDC customers who do not elect the hourly PX rate option.  Segmentation, if needed, would however start to achieve the goal of  aligning average generation charges with the costs customers imposed on the system.  Segmented load profiles do not provide an incentive to shift load.  Segmentation is used as a mechanism to provide consumers that already use load in a particular pattern with costs that reflect this usage pattern, rather than costs for the entire customer class.  The hourly PX rate option is the mechanism which should be to used induce customers to change their existing load patterns.





A single methodology should be used in developing and applying load profiles for use in all applications.�


	As noted in section 3.4 of this report, a given load profile will be used for multiple purposes.  This principles states that for customer segments a single load profile developed on a common methodology and approved by the appropriate authorizing agent should be used in all applications.





The application of load profiles should result in statistically accurate representation of actual load based on established criteria.





	The class load profiles which currently exist for IOU rate making purposes were designed to meet PURPA accuracy requirements.   The sample sizes were designed to yield class load estimates at system peak with less than a 10 percent error and 90 percent confidence interval.  In the restructured marketplace any hour of the year will be just as important as the system peak hour.  A new criteria on which to base the statistical accuracy of load profiles needs to be developed before implementation of a more permanent methodology in January, 1999.  The new precision criteria should reflect the fact that load bidding/load scheduling and energy imbalance settlements will be based on each hour in the billing period.





Validation criteria of the appropriateness of a customer’s load profile should be available from billing records.�


	The Energy Commission staff believes that it is possible to develop a logit probability model which could verify the appropriateness of a customer’s claimed profile.  Characteristics on the customers billing file such as usage level, climate or baseline zone, and dwelling or business type could be used to determine the probability of a particular load shape.





Load profiling should be designed so that information from the samples can be used to improve the accuracy of the day-ahead forecasts by retailers and the UDCs.





	California’s new electricity market structure is unique in that it requires the UDCs, and permits other retailers, to provide day-ahead hourly bids into the PX.  Such bids will require as much real time information as is cost effective in improving the accuracy of short-term load forecasts.  If load profiling becomes a permanent option for customers with maximum loads of less than 20 kW, its permanent methodology requires that sample meters have telemetry.  The information from these sample meters would then be uploaded, processed, and used in determining day-ahead bids, thus reducing forecast errors and resulting imbalance settlement costs.





Retailers should be able to petition the reviewing agency for establishment of a segmented load profile..








5.	Methodology





	As previously stated, a distinction must be made between the methodology used for implementation January 1, 1998, and its development into a more permanent methodology.  A more permanent methodology should be in place by January, 1999, which reflects the experience gained from observing the restructured marketplace during the first year.  Results from the use of a more permanent methodology should be the basis of the CPUC’s reevaluation of the use of load profiles in the year 2000.





	5.1	Definition of load profile





		A load profile is a statistically accurate estimate of the percentage of total electricity consumption that is used in each hour of a prescribed time period.  The load profile is developed from a sample of the population group that is being aggregated and can then be used to convert the cumulative consumption over a time period measured by as simple watthour meter read on a monthly basis for each customer into hourly loads or each customer.  For example, load profiles for a month could be described as percentages of monthly energy used in each hour so that the product of the load profile vector times the monthly cumulative meter read is hourly energy for that month.





5.2	Design of load profiles





	The methodology used to produce load profiles should be flexible enough to incorporate the needs of the restructured marketplace.  The methodology should progress along a continuum from what is implemented for January 1, 1998, towards the eventuality of real time meters for many, if not all, customers.  Along this continuum there should be identifiable market conditions which indicates the need to update the implementation methodology.


		The implementation design for January 1, 1998, will be limited by existing IOU load research data, software, hardware and a lack of knowledge of the specifics of the restructured marketplace.  As such, load profiles used for implementation will be static in nature.  We believe it is not feasible for the implementation load profiles to be based on anything other than repackaging of existing utility load research data.  Monitoring of the marketplace will be necessary to determine when movement along the methodology continuum is needed.  For instance, if it is determined that more accurate information on customer loads is needed to reduce settlement errors then the static load profiles implemented for January 1, 1998, should be come more dynamic.  This could be achieved by updating the load profiles monthly.  Once updated, new load profiles would be used in the load forecasting and energy imbalance settlements process.  For those sample points that do not have electronic data communication telemetry in place the data from these meters would need to be recovered manually, combined with the data from metered sites with telemetry, and processed to yield load profiles specific to a settlement time period.





	5.3	Entity or entities responsible for developing load profiles





As with most other issues surrounding load profiles a distinction must be made between implementation for January 1, 1998, and a more permanent methodology.





	5.3.1	Interim Responsibility





The UDCs have the necessary data and infrastructure to develop the static load profiles for use in implementation.  UDCs should be required to develop initial static load profiles using existing load research data and to submit these results to ORA/CEC staff for review prior to implementation.





	5.3.2	Permanent Responsibility





If a single and verifiable procedure for screening, processing, and developing the load profiles could be established then individual retailers should be allowed to produce the load profiles for their aggregated customers.  Once the verification procedure is in place a retailer should be able to:  (1) petition for a separate profile, and;  (2) put in place interval metering and telemetry with rapid data processing in place that permits automatic, almost real time, revisions to the load profiles being used for load bidding/load scheduling and energy imbalance settlements.  Two additional responsibilities would be placed on the retailer.  First, any narrow segmented group requires a higher proportion of customer with interval meters and telemetry.  Second, the retailer’s load profiling methodology must have “certification” before load profiles are accepted for use by the UDCs, Scheduling Coordinators, ISO, etc.


                   





	5.4	Stratification issues  --  no comments





	5.5	Reconciliation with available metered data -- no comments 





	5.6	Mechanism for dispute resolution





Separate from the question of who is responsible for developing load profiles, some public entity needs to be responsible for oversight and dispute resolution.  The public entity needs to have the ability to independently audit the load profiles being used and impose fines for inappropriate use.  Given the ISO tariff language concerning load profiles, only the local regulatory authority (e.g., CPUC, Municipal District) has this power.  The CPUC may determine an agent to operate on its behalf, but ultimate authority rest with traditional entities with rate making powers.








6.	Segmentation





	The natural starting point for identifying customer segmentation schemes is the current rate classes.  Moreover, any further segmentation for January 1, 1998, should be based on two factors:  (1) identifiable cost of service differences among segmented customers groups, and (2) natural sub-populations with obvious differences in the level and pattern of use.


�
6.1	Establishment of Segmentation Criteria





There are two motivations to pursue segmentation of a customer class based on identifiable cost differences.  First, segmentation should identify existing cost-of-service differences on a per customer basis.  Second, segmentation should reduce the energy imbalance settlement costs imposed on a segmented group which has a unique load profile compared to the class average.  The first criteria is highly dependent upon variation in the PX prices whereas the latter is dependent upon the retailer’s market share of the segmented group. The cost differences among segmented customer groups will occur if individual groups consume disproportionate levels of electricity during the high cost versus the low cost hours of the PX.  As such, segmentation schemes based on this criteria and identified prior to January 1, 1998, will depend heavily on assumptions made about the variation of hourly prices in the PX.


	Segmentation based on differences in the cost-of-service is important because it will increase economic efficiency.  Customers should have prices consistent with costs; therefore, creating multiple load profiles can help to reflect the varying cost of procuring generation services throughout the hours of the day.  If customer usage patterns result in differences in the average cost of procuring generation services, then segmented load profiles within each class are needed to improve the communication of price signals associated with alternative usage patterns and cost differences, and prepare consumers for the eventuality of hourly interval meters and real time pricing.  If, however, the variation in PX prices is relative small and customer load patterns are not that different, then a single class average load profile may provide consumers with a sufficiently accurate price signal.


Segmentation based on reducing energy imbalance cost may be an important stimulus to direct access penetration in the residential, commercial, and agricultural sectors.  Cost of service differences in the tenths of a penny may not mean much for individual customers, but these cost differences may have substantial impacts on the cash flow of retailers.


	Energy Commission staff examined the cost differences of various segmented customer groups for the major rate classes.  We found little need for segmentation based on cost differences within the stratification schemes in the IOUs load research data.  Our results are reported in Appendix A.   There are, however natural sub-populations which in and by themselves may be candidates for aggregation and direct access and fit our second criteria for segmentation.


	For implementation on January 1, 1998, the IOUs should segment the existing residential load research data into two climate zones:  coastal/mountains and inland valleys.  We believe that these two zones provide a natural demarcation for aggregation schemes and identification of niche markets.  Furthermore since it is the intent of the CPUC to review the use of load profiling, segmented load data needs to be collected and analyzed using segments finer than the residential class level.  Throughout 1998 further segmentation should occur on the basis of single family versus multi-family basis within the two climate zones by augmenting existing samples.  


Segmentation by existing tariffs should be sufficient to implement restructuring for the commercial sectors.  Retailers, however, should be allowed to petition for further segmentation based on identifiable cost difference due to unique hours of operation.  Several such segmentation factors should be considered:  (1)  businesses that are only operate seasonally,  (2)  businesses that routinely operate in the evenings after “normal business hours, (3) businesses that operate 24 hours a day, and (4) businesses operating seven days per week.  The petitioning retailer would have to incur the expense of additional metering sites and data communication costs needed to develop the newly segmented load profile.








7.  Implications for Implementation Costs





	7.1  Sources of cost





		7.1.1  Updating





		7.1.2  Segmentation





		7.1.3  Communication and dissemination of data





		7.1.4  Enforcement and regulation of load profile use





Separate from the question reimbursement of cost is responsible for developing load profiles, some public entity needs to be responsible for oversight and dispute resolution.  The public entity needs to have the ability to independently audit the load profiles being used and impose fines for inappropriate use.  Given the ISO tariff language concerning load profiles, only the local regulatory authority (e.g., CPUC, Municipal District) has this power.  The CPUC may determine an agent to operate on its behalf, but ultimate authority rest with traditional entities with rate making powers.





	7.2  Reimbursement of costs





8.  Unsettled Issues





9.  Conclusion





10.  Appendix 	





�     California Public Utilities Commission, “Order Instituting Rulemaking on the Commission’s Proposed Policies Governing Restructuring California’s Electric Services Industry and Reforming Regulation.” (R.94-04-031), and “Order Instituting Investigation on the Commission’s Proposed Policies Governing Restructuring California’s Electric Services Industry and Reforming Regulation.” (I.94-04-032), Decision 97-05-040, May 6, 1997, p. 3, hereafter, CPUC Second Interim Decision.





�     CPUC Second Interim Decision, “. . . the term ‘retailer’ refers to a
