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Introduction


In D. 97-10-086 (Opinion Regarding the Load Profiling Workshop Report and Its Supplements), the Commission ordered the three UDCs (SCE, PG&E and SDG&E) to apprise the Commission of the Independent System Operator’s (ISO) efforts to control Unaccounted-For Energy� (UFE) losses, and to develop plans to place more meters at strategic points in the transmission and distribution system so as to detect losses attributable to UFE.  On March 30, 1998, at the request of the UDCs, ALJ John Wong issued a ruling extending the date for filing this report from March 31 to November 13.  However, the ALJ’s ruling called for a preliminary report on August 10, 1998.  Pursuant to the ALJ’s ruling, the UDCs jointly submit the following preliminary report on the status of UFE and upstream metering.


In summary, at this stage, the UDCs do not believe that the UFE data inputs and algorithms have been adequately analyzed to have confidence in the UFE calculations.  The UDCs and the ISO have identified areas that merit further investigation and will present a more detailed analysis and discussion in the November report.  In the interim, however, this report discusses some initial issues that have already been identified and describes UDCs’ efforts, in conjunction with the ISO, to improve UFE calculations.


Initial Analysis


Early UFE data has been volatile and has contained errors as described below.  Even with these errors taken into account, the data suggests that further in-depth investigation is required to discern systematic patterns that would suggest other problems.  To date, PG&E’s and SCE’s service territory average cost of UFE has been greater than zero, while SDG&E has been negative.


While Direct Access was implemented on April 1, 1998, preliminary UFE settlement information for April 1 was not available to the UDCs until May 21, 1998 from the PX.  This time lag was necessary to allow a complete cycle of serial meter reads to occur prior to reporting the usage information for a specific transaction day and for the ISO and PX to complete settlements calculations.  Final UFE Settlement data for April 1 were available on June 13 for SCE, June 16 for PG&E, and June 19 for SDG&E.  In the period of time between preliminary and final settlement statements, the ISO engages in a process of dispute resolution and settlement correction where necessary.  


In addition to settlement statements, the ISO and PX provide supporting documentation files for both preliminary and final settlement statements.  The UFE data� analyzed in this report includes final UDC service territory UFE data from 4/1/98 to 5/24/98 (although settlement statements have not been received for all days in this time period).


Some specific UFE issues and observations are noted below in separate sections for each UDC.


SCE Analysis


Incorrect Assignment of Generation


San Onofre Nuclear Generating Station (SONGS) is jointly owned by SCE, SDG&E, the City of Anaheim, and the City of Riverside.  For the purpose of calculating UFE, the output of SONGS should be allocated to both the SCE and the SDG&E service territories.  Power production from SONGS should be allocated 80% to SCE and the remaining 20% to SDG&E.  The ISO had been allocating 100% of SONGS output to the SCE service territory.  This misallocation created a positive UFE for SCE.  In April, the cost of this UFE was approximately $3.5 million in SCE’s service territory. The ISO has provided data indicating that three, one-time adjustments will be made to retroactively correct this misallocation.  Further, the ISO has informed SCE that it will implement procedures to correctly allocate the production from SONGS in the future.  SCE will report on the results of the of these corrections in its November 13, 1998 final report.  SCE, PG&E, and SDG&E have held discussions with the ISO in an effort to identify internal audit procedures that would identify whether there are any other such problems.


Incorrect Meter Data


In order to calculate UFE, the ISO must know the amount of energy flows between the UDCs’ service territories.  For SCE, this data comes from the SCE Energy Management System (EMS).  The EMS contains telemetered data of all generation and imports of energy for the SCE service territory.  The data is based upon a scan of the SCE system every four seconds, as well as estimated data for certain qualifying facilities�. 


On at least two instances since the beginning of the new market, the EMS has gone off-line.  When this occurs, the EMS shows a zero meter read during the hour or hours it was down and a large, invalid meter read in the next hour.  The hours following such errors are measured properly.  In these cases, the ISO is responsible for correcting the meter data.  In the two instances referred to above, the ISO corrected the zero meter read in the first hour but did not correct the large invalid meter read in the following hour.  The invalid meter reads were so large that the transmission capacity between UDCs would have been exceeded in each case.  


Closer examination of specific tie-point data indicates that the ISO system which received data has been subject to going off-line.  When this occurs, it appears that the ISO records zero tie flow for those hours.  


Static and Dynamic Load Profiling


In D. 97-10-086, the Commission required the UDCs implement dynamic load profiling by July 1, 1998.  SCE implemented Dynamic load profiling on May 18 for its Domestic, Small and Medium Commercial, and Small and Medium Industrial Customers, specifically those customers using the Dom-S/M, GS-1 and GS-2 load profiles.  At the time of this writing, there was not a sufficient amount of data available to determine the effects of dynamic load profiles for the purposes of UFE.  Further study and evaluation are necessary to isolate the impacts of dynamic load profiles.  The effects of dynamic load profiling are also difficult to determine at this point since most of the benefit of dynamic load profiles is expected to occur in months where the temperature is significantly different from the average temperature for that time of year.  Thus far, for the purposes of UFE analysis, dynamic load profiling has only been employed for a period of time in which the weather has not exhibited significant differences from the historical average.


PG&E Analysis


Resource Verification


PG&E is currently in the process of verifying with the ISO all PG&E service territory resources.  This includes the verification of all generation, import and export points that are used as inputs into the ISO UFE calculation.  This verification is intended to identify double-counted� or missing data.


The ISO has already identified a double-counting of an ISO-boundary import point during the period of April 1 to May 1, 1998.  This problem resulted in a $2.8 million UFE overcharge to PG&E’s service territory.


Incorrect Meter Data


As discussed in the SCE results section on Incorrect Meter Data, there are several days in which corrupted inter-UDC tie-point data appears to have caused large UFE swings.  The tie-points are between the PG&E service territory and SCE service territory.  These suspected tie point problems are identified by large sudden increases (decreases) in PG&E’s UFE occurring at the same time as large sudden decreases (increases) of similar magnitude in SCE’s UFE.  Specifically, there were at least three days (April 5, May 14 and May 18) in which these anomalies occurred.  The ISO and the UDCs have recognized this problem and are taking appropriate steps to further investigate and correct these UDC intertie and ISO Control Area boundary meter data issues.


Static and Dynamic Load Profiling


The results of PG&E’s implementation of dynamic load profiling are not yet available in UFE data.  As the UDCs pointed out in their March 11 motion for an extension of time to file this report, static load profiling was expected to contribute to UFE.  Some portion of the UFE to date is probably due to the fact that static load profiles, by definition, do not represent actual hourly usage.  In other words, the static load profiles do not represent the actual daily load swings.  Once the effects of dynamic load profiling are reflected in the load data that are used in UFE calculations, the UFE totals should represent a more accurate allocation of profiled load.


PG&E Analysis Conclusions


At this time there is an insufficient amount of reliable UFE data available to draw firm conclusions regarding the magnitude or specific causes and components of UFE.  PG&E believes it is likely that not all of the problems contributing to UFE anomalies have been identified.  As resource and meter data problems are identified and solved, PG&E expects stable results of UFE calculations.


SDG&E Analysis


SDG&E’s UFE has been consistently large and negative, providing a financial credit to SDG&E.   This UFE is most likely caused by a misallocation of energy between SDG&E’s and SCE’s service territories.  A preliminary evaluation of the issue shows that the ISO is either miscalculating or misinterpreting the SCE-SDG&E tie metering reads, misallocating San Onofre units Generation, or both.  It appears that the misallocation of San Onofre energy is relatively constant.


SDG&E has evaluated one set of data from the ISO regarding SONGS generation and the SCE-SDG&E intertie energy flows.  SDG&E found minor differences for most hours and major differences for some hours between the ISO's and SDG&E's EMS data, including the possibility of a wrong assumption on the direction of energy flows between SCE and SDG&E.  The details of these discrepancies were communicated to both the ISO and SCE.  Similar to SCE, SDG&E suspects that some of the sources of the discrepancies on the intertie data could be attributed to the use of the EMS data by the ISO.  SDG&E is vigorously pursing with SCE and the ISO further investigations, including the use of other sources of meter data, to better evaluate the SONGS generation data.  SDG&E believes that if the interested parties place a high priority to resolving this issue, the level of UFE currently experienced by SCE and SDG&E will diminish substantially.


The cause and the remedy of this misallocation of energy is currently under investigation and SDG&E is not prepared to reach a conclusion on either the cause or the remedy at this point.   Both SCE and SDG&E are in discussion with the ISO to help identify and remedy the problem.


SDG&E recognizes that there are other factors that probably impact UFE, such as static load profiling, loss factor, and other metering errors. However, due to the significant level of UFE caused by the energy misallocation issue discussed above, it is not feasible at this time to differentiate or analyze the impacts of other factors contributing to UFE until the misallocation issue is resolved. SDG&E hopes that this issue will be resolved soon in order that the impacts of various UFE contributors can be assessed.


ISO Efforts to Control UFE�


The ISO has initiated a review of UFE in response to concerns raised by the market.  These concerns include the magnitude and financial impact on Scheduling Coordinators (SCs).  The ISO’s initial efforts on the UFE issue were presented at the July 16, 1998, ISO Client Relations meeting in Oakland.


Essentially, the ISO's commitment is to review the component parts of UFE to assure the market that the amounts and charges being generated by settlements are correct and allocated appropriately. 


Concurrently, the UDCs have asked that the ISO support their efforts to investigate UFE.  The ISO will be able to contribute to the joint effort, specifically in the areas of inaccurate or missing generator and load meter data, timely submission of settlement quality meter data by SCs, UDC service territory tie meter data accuracy, UFE tariff interpretation, and the applicability of UFE to Municipal Utility Service Territories.  The ISO will inform market participants when the ISO review identifies suspect areas or adjustments to be applied to market settlements from initial ISO operation on April 1, 1998 to date.


The ISO efforts to investigate UFE thus far have focused on the meter data component of the equation, and identified two major adjustments, a double-counting of an Existing Contract import ($2.8 million downward adjustment to UFE in PG&E UDC service area) and a transfer of SDG&E’s portion of SONGS generation output to the SDG&E UDC service territory from the SCE UDC service territory (SCE UFE down, SDG&E UFE up).  


Specific components of the ISO review with the lead ISO department(s) identified, include:





meter measurement error: timely, accurate meter data to the ISO meter data acquisition system (MDAS) from SCs, both generation and loads, (ISO Metering);


�
meter measurement error: auxiliary generator load scheduling and metering, (ISO Metering);





meter measurement error: service area tie meter data compatibility with ISO EMS data server�, (UDCs, ISO EMS and ISO Metering);





statistical load profile error: load profile error and dynamic modeling improvements, (UDCs);





distribution loss factor (DLF) deviation: DLF deviation, (UDCs);





tariff interpretation: use of "Scheduled Exports" rather than "Adjusted Schedules" which reflect real-time adjustments, as basis for allocation along with metered load, (ISO Contracts and Compliance/Legal); and





tariff interpretation: applicability of UFE to muni UDC service territories, definition of UDC and tariff language regarding direct connection to ISO grid, (ISO Contracts and Compliance/Legal).


The ISO views this project as a collaborative effort with the UDCs and the Market Participants.  The ISO must rely upon the UDCs to address load profile and DLF errors/deviations.  However, efforts to date have identified two major adjustments and have resulted in improved timely submission of settlement quality meter data by the market participants.  Tie meter data handoffs, generator auxiliary station power, and resource and load meter data submission timeliness and accuracy are suspect sources of UFE error and are presently under review by the ISO.


Pending ISO actions include:





distribute revised UFE graph which reflects major adjustments identified and redistribute data presented at last client meeting, (average UFE April 1 - May 10, 1998 prior to major adjustments was 1.7%);





update UFE data and present at next ISO client meeting, August 13, 1998;





review impact of inaccurate or missing meter data (suspect areas, auxiliary generator station power, some generator units and some SC loads);





confirm accurate exchange of service territory tie meter data from EMS to MDAS and settlement system;





work with/support UDCs on issues, specifically, DLF and dynamic load profiling improvements; and





address tariff issues and respond to muni inquiries regarding applicability of UFE settlement equations to municipal UDC service territories.


Upstream Metering


The UDCs are in the process of evaluating the feasibility and cost effectiveness of various options for upstream metering strategies, but are not yet prepared to offer any recommendations.  The UDCs will provide comments in the November 13, 1998 UFE report, once they have had more time to develop an understanding of the causes and magnitude of UFE.


Conclusions


This report presented a preliminary analysis of UFE based on the limited data available to date.  There have been several problems and issues identified by the UDCs and the ISO which affect the UFE calculation.  Some of these issues, particularly the double-counting of import energy in PG&E’s service territory and the misallocation of SONGS generation between SCE and SDG&E, may be resolved in the near future.  Due to the lack of reliable UFE calculation results, it is premature to draw any conclusions regarding UFE.  The UDCs hope to be able to file a more complete analysis of UFE in the follow-up report due to the Commission on or before November 13, 1998.  Between now and the follow-up report, the UDCs and ISO will continue to identify and correct problems and hold joint meetings to discuss corresponding issues. 


Appendix A - Definition of UFE


In the new California restructured electric market environment the Independent System Operator (ISO) estimates UFE per hour per UDC service territory and then allocates this UFE to all participating scheduling coordinators (SCs) on a pro-rata basis.  The pro-rata allocation is per demand zone and is based on end-use meter data usage and deemed delivered exports at the ISO control area boundary.  Accordingly, the ISO charges each SC the product of the UFE allocation and the ex-post energy price.


The UFE represents the difference between the energy entering a UDC at the transmission/distribution (T/D) interface minus the total UDC metered demand with applicable distribution loss factors (DLFs) applied.  This difference results from the inability to accurately measure the actual flow of electrical power into and over components of the transmission and distribution system.  


The strict definition of UFE as calculated per UDC service territory per hour as presented in the ISO tariff is,


Where I and E are hourly metered import and export, into and out of the UDC service territory, respectively; G is hourly metered generation in the UDC service territory (a large portion of this generation usage is directly ISO polled, and the remaining portion is submitted by the SCs); ATL are ISO-calculated hourly actual transmission losses; and L consists of hourly end-use metered usage reflected to the T/D interface through the application of DLFs and load profiles as applicable.  There are several different entities that handle this data on its transfer to the ISO: the UDCs; Meter Data Management Agents (read and validate the data for ESPs); SCs (responsible for ensuring the end-use meter data is in the correct form for submittal to the ISO) and the ISO (for ISO directly polled end-use grid connected meters).


UFE may be attributed to errors in one or more of the components in the equation above.  Listed below are the five components of UFE specifically identified in the ISO Tariff.  





load profiling error: error caused by the fact that the load profile used to break the cumulative usage into hourly pieces does not exactly match the actual energy profile of each individual meter.  This error should cancel out over time because the actual usage will fall above and below the profiled usage in equal amounts between meter reads; however due to the differences between hourly prices in both the ex-post and forward markets, there may be some shifting energy costs; 


distribution loss factor error: error due to the fact that the estimated distribution losses as derived from the DLFs do not exactly match the actual distribution losses;


transmission loss error: error due to the fact that the calculation used by the ISO to determine the transmission losses is only an engineering estimate and does not in general provide the true value for transmission losses;


�
meter error: error that occurs because the meter is either reading too low or too high; and


energy theft: error that occurs due to unmetered energy consumption.
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�	See Appendix A for the definition of UFE.


� 	When the real time hourly ex-post price is equal to zero, there is no financial impact from UFE.  It is a practice of the ISO not to publish UFE data for those hours.  This results in “gaps” in the data where no UFE observation is recorded.  These gaps in the UFE data should not be interpreted to mean that UFE was zero in those hours.


� 	Due to their relatively small energy production, certain QF’s are not required to utilize revenue quality meters and are not read with the same frequency as the rest of the EMS data.  For these reasons, it is necessary to estimate the hourly energy production from QF’s.


�	Double-counted data is data that is incorrectly used twice in the UFE calculation.


�	This section was prepared and submitted to the UDCs for incorporation into this report by the ISO.


� 	The tie meter data from EMS submitted to MDAS as input to the UDC Service Territory Imports/Exports calculation of UFE by service area.
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