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1.	Executive Summary


In D.97-10-086 (Opinion Regarding the Load Profiling Workshop Report and Its Supplements), the Commission ordered SCE, PG&E and SDG&E (the three UDCs) to:


apprise the Commission of the independent system operator’s efforts to control unaccounted-for energy (UFE) losses;


develop plans to place more meters at strategic points in the transmission and distribution system so as to detect losses attributable to UFE;


file a report regarding the above on or before March 31, 1998 with the Docket Office, and … serve the report on the electric restructuring service list.  (Ordering Paragraph 9)


On March 30, 1998, at the request of the UDCs, ALJ John Wong issued a ruling extending the date for filing this final report from March 31, 1998 to November 13, 1998, with a preliminary report due on or before August 10, 1998.  On November 12, 1998, ALJ Wong orally agreed to extend the filing date to November 20, 1998.  Pursuant to the ALJ’s ruling, the UDCs hereby jointly submit the following final report on upstream metering and the status of efforts to control UFE.


This report presents UFE results to date; summarizes stakeholder efforts (including the California Independent System Operator ( ISO)) to control UFE; and presents three upstream metering plans as well as their inadequacies in tracking and controlling UFE. The report reaches the following conclusions:


The major causes of UFE to date appear to be data processing errors related to market start-up;


Upstream metering is not capable of detecting the causes of losses attributable to UFE;


The ISO is not interested in pursuing an upstream metering plan at this time;


The UDCs, ISO and various CPUC- sponsored working groups are all diligently working to identify sources of UFE and manage the various UFE components, particularly data processing and communication error, meter error, and theft;


Transmission loss error, distribution loss error and load profile error do not require further analysis until the data processing and communication error diminishes.





�
2.	Introduction


UFE� exists because it is impossible to measure all aspects of energy flow from generation to the end-use meter. Generation, imports, exports, transmission losses, distribution losses, theft and end-use meter error all potentially contribute to UFE.  Generation (including imports) and consumption (including exports) are metered and thus subject to meter error. Transmission losses, distribution losses and load profiles require estimation, with actual conditions possibly differing from estimates.  Moreover, in addition to meter and calculation errors, data processing and communication errors and energy theft can happen at many different points throughout the electrical system.


Prior to electric industry restructuring, utilities recovered their generation and purchased-power expenses through energy cost charges that implicitly reflected the cost of procuring energy associated with transmission and distribution losses, metering errors, energy theft, and other  components of UFE. 


In the restructured electric industry, the ISO calculates UFE on an hourly basis for each utilities' service area, so that the cost of UFE can be assigned to schedule coordinators serving load in each service area.  As a part of the settlement process, the ISO allocates� hourly UFE pro-rata to all participating scheduling coordinators (SCs).  The UFE charge incurred by a SC is the product of its pro-rata share of UFE and the corresponding energy price(s).


2.1	UFE Components and Various Stakeholder Efforts


D.97-10-086 required that the UDCs apprise the CPUC of efforts by the ISO to control UFE, including the potential ISO plan to separate load profiling error from the rest of UFE (page 40 of D.97-10-086).  Thus far, the ISO has identified and focused on larger scope problem areas attributable to market start up, such as the inter-UDC tie points, load and generation meter error. The ISO has related to the UDCs that it has primarily focused on metering data accuracy (Settlement Quality Meter Data) which is within its regulatory jurisdiction.  The ISO has not attempted to separate the causal components of UFE, inclusive of load profile error, distribution loss factor deviation and energy theft, which are under CPUC regulatory jurisdiction.


In addition to ISO efforts, several CPUC-sanctioned working groups are evaluating standards or procedures that should minimize UFE. These parties include participants in the CPUC workshops on: load profiling (D.97-10-086), data quality and integrity (D.97-12-090), distribution loss factors (D.97-10-086), and permanent standards for meter services (D.97-12-048).  Section 4 describes the six components of UFE and describes where and how these components are being addressed. 


2.2	Upstream Metering


In D.97-10-086, the CPUC required that the UDCs develop plans for upstream metering. The discussion in this decision suggested that upstream metering might reduce the impacts of load profile error on UFE or better identify the sources of UFE.  However, as described in Section 5, the UDCs have concluded that due to the nature of transmission and distribution system operations, upstream metering will not provide meaningful benefits in detecting losses attributable to UFE and properly allocating losses to those who cause UFE.


2.3	Background: Summary of Preliminary Report


The UDCs with assistance from the ISO jointly prepared the August 10, 1998 preliminary report� stating that it was premature to draw any conclusions regarding UFE at the time.  Additionally, the UDCs stated that it might be possible to present a more complete analysis of UFE and upstream metering (if the UFE data warranted it) in the final UFE report.  The preliminary report did report on the ISO’s initial efforts to investigate UFE. The ISO identified two metering problems: 1) corrupted inter-UDC tie meter data between PG&E and SCE and 2) the misallocation of SONGS generation between SCE and SDG&E as contributing to UFE.  These problems have since been corrected.


3.	Sources of UFE


As the graph in Appendix B shows, UFE has varied widely in the first few months of ISO operations, at times even becoming negative for a month in one particular UDC’s service territory.  The UFE has not followed the load shape of usage, sometimes having higher percentage of UFE during periods of low load or spiking for very brief periods of time.  Since a significant amount of UFE discovered to date has been attributable to data processing and communication error, the market is still immatur, and UFE still looks erratic, there most likely remains more UFE attributable to data processing and communication error. 


Even though there are no similar historical UFE data to compare directly, the inconsistency of the UFE data (e.g., UFE not proportionate to load) as well as concerns raised by market participants has caused the ISO, UDCs and CPUC to initiate investigations into UFE. Some data processing and communication errors have been identified and corrected. In July, both SCE and PG&E discovered large data processing errors which contributed several hundred megawatts to UFE. Once these errors were corrected, the variability of UFE in August decreased considerably with August UFE peaks below the July UFE peaks. The range between the minimum and maximum values also compressed with smaller fluctuations.


Although the level of UFE volatility appears reduced for the month of August, there is still not enough data to detect appreciable trends. However it does appear that continued efforts on reducing data processing and communication error and market maturation will help diminish UFE. 


This section will review the following six components; define them, identify parties and working groups addressing or recommending improvements or monitoring/analyzing for the component, as well as discuss controls in place or planned to be implemented in the near future. 


data processing and communication error;


transmission loss error;


distribution loss factor error;


meter level usage errors;


energy theft;


hourly load profiling error (does not contribute to average UFE, but may affect hourly UFE estimation.)





Table 1 highlights each of the above listed components as well as those parties and working groups that are addressing or recommending improvements or monitoring/analyzing the component.�



Table 1�
UFE Components and Monitoring Activities�
�
�
Actual transmission loss (ATL) error�
Distribution loss factor (DLF) error�
Meter level usage errors - meter measurement error and usage estimation error�
Theft/Bypass�
Load profiling error�
Data processing and communication errors (includes under reporting of meter data)�
�
Investigating Party�
�
�
�
�
�
�
�
ISO�
 Estimate transmission losses and monitor accuracy�
�
ISO has audit authority over ISO -metered entities and can order SCs to audit SC- metered entities�
ISO has audit authority over ISO metered entities and can order SCs to audit SC- metered entities�
Subject to ISO audit


Subject to SC audits�
Subject to ISO - SC audit�
�
CPUC via load profile workshops�
�
�
�
�
Monitor accuracy of load profiles�
�
�
DLF Working Group�
�
DLFs approved by CPUC





Will re-evaluate DLF accuracy in 1999 �
�
�
�
�
�
DQI Working Group�
�
�
 Will address monitoring for MDMAs and MSPs





�
Will incorporate recommendations from Revenue Assurance team in report rules�
�
Address consistent process  for monitoring ESP MDMA transactions including correct application of load profiles, validation, editing and estimation of meter usage data etc.








Explore common remedies for under-reporting of usage data





Address CPUC reconciliation of UDCs’ reported bundled loads.


�
�
Revenue Assurance�
�
�
�
Agree to consistent statewide theft detection and reporting program�
�
�
�
Permanent Standards Working Group�
�
�
Recommended accuracy standards for meters and meter data as well as meter worker qualifications and meter maintenance schedules, installation safety and testing�
�
�
Recommended data timeliness standards for MDMA as well as uniform data communication protocols.�
�
�






3.1.	Data Processing and Communication Error Component


The restructured market introduced many new market participants and required everyone to establish new data systems, new settlement procedures, as well as make substantial operational changes. It is logical that, these systems and operational procedures would experience errors at market start up. Below are actual instances where significant errors have been discovered and corrected:


Data not being used correctly in the UFE calculation:  


SONGS generation between SCE and SDG&E service territories: 


Initially, the ISO allocated 100 percent of the SONGS generation to SCE, creating a large positive UFE attributed to SCE with a corresponding negative UFE attributed to SDG&E.  Since that time, the ISO made a one-time adjustment to correct for prior period UFE results. Prospectively the ISO will allocate SONGS generation more accurately between SCE and SDG&E and eventually rely on actual meter output based on meters to be installed at SONGS in December, 1998.


Incorrect generator mapping: 


The ISO has identified approximately five smaller generators possibly mapped to the wrong UDC.  Similar to the SONGS issue above, incorrect generator mapping does not affect UFE statewide, but rather allocates UFE improperly to UDC service territories.


Incorrect application of validation, editing and estimating rules:


Estimation error in SCE service territory: 


During the month of July, the data used in SCE’s estimation process was flawed, resulting in an additional $15 million in UFE for the SCE service territory.  The ISO settlements have not been reprocessed for this situation.


Inaccurate data at interconnection points, or transmission contracts not being calculated correctly:


Pseudo-generator error: 


The ISO  created "pseudo generators" to account for some of the generation from  non-ISO participant service areas (e.g. municipalities or irrigation districts.)  Since the specific generation resource from these customers is not identified in the ISO system, generation is allocated into a pseudo generator resource ID which acts as a placeholder. PG&E and the ISO discovered that the meter data calculations for some of the existing transmission contracts, which included pseudo-generator units, have contributed as much as several hundred MWs to UFE prior to July.  As of July 14, 1998 the meter data calculations for these contracts have been reviewed, identifying sources of error, over reporting generation and under reporting load.  Some of these calculations involve accounting for a variety of transactions for these customers to accurately account for their loads.  The ISO and PG&E have since corrected these errors and UFE in PG&E's service area after July 14th decreased in part because of these corrections.


This list is not inclusive, but the actual items mentioned above have contributed significantly to UFE. Section 3.1.2.and Section 3.1.3 summarize ongoing efforts to reduce data communication and processing error. 


3.1.2	ISO Effort Overview


To date, the ISO has focused efforts in the following areas:


ISO UFE calculation audit;


Generation location verification; 


Investigation into PG&E service territory pseudo-generators and loads.


3.1.1.1. ISO UFE Calculation Audit


The ISO’s auditor performed a validation of the system UFE formula to confirm the integrity of the equations and verify appropriate data sources.  The auditor checked formulas with and without congestion and independently verified the UFE settlement equations were consistent with the ISO Tariff. The report concluded that the calculations of system UFE were correct. 


3.1.1.2.	Generation Location Verification


ISO team is verifying that the UDC code for each generator correctly maps to the appropriate service area in UFE calculations. The generation used in the calculation is based on location, not ownership. For example, the output of an SCE owned unit must be factored into PG&E’s UFE calculation if it is located in the PG&E UDC service area. A preliminary investigation revealed a mapping of system generators based upon ownership, which results in misallocation of load. The ISO will confirm all UDC service area generator mapping no later than December 1, 1998.  


3.1.1.3	Pseudo-Generators 


The ISO and PG&E are completing their review of pseudo-generators in existing contracts.


3.1.2.	UDC Effort Overview 


3.1.2.1.	 Performance of Meter Data Management Agents (MDMA) and  Meter Service Providers (MSP):





MDMAs are the central conduit of meter usage information. They collect raw meter data from the meter, proceed to validate, edit and estimate (VEE) the data and pass the validated data on to the ESP.  Often MDMAs also apply load profiles and distribution loss factors. Close monitoring of MDMA performance with particular emphasis on data timeliness and data quality (the minimal level of estimated data) as well as adherence to the adopted VEE rules will most likely keep data communication error in check. In the PSWG report� filed July 29, 1998 one of the recommendations was to lower the data timeliness standards from 99.99 percent within 5 days to 99 percent. This recognition that the MDMAs currently are not performing at the 99.99 percent standard indicates that some amount of data are being estimated or maybe not reported for settlement.  The PSWG further recommends that “as technology changes and new systems and processes impact the market performance, these standards should be reviewed.” The three UDCs are working with outside stakeholders to develop a consistent MDMA performance plan to monitor and expedite MDMA VEE processes and data timeliness.





MSPs install meters, program as necessary and report the pertinent meter configuration information to MDMAs, UDC and the ESP: Incorrect information on the meter configuration can also result in incorrect meter usage reads.  The three UDCs are working with outside stakeholders through the Operating Coordinating Committee within the Rule 22 Working Group to develop meter configuration data exchange protocols.


3.1.2.2.	UDC - ESP Meter Data Usage Reconciliation


In CPUC D.97-12-090, the CPUC addressed implementation of a reconciliation process by the three UDCs  for detecting when an ESP under reports load or shifts load off peak. UDCs were to analyze the usage data submitted to the ISO and ensure that each ESP is submitting complete meter data to its SC, and that the ESP/SC are properly processing the usage data (e.g., applying profiles and DLFs correctly). The UDCs and market participants are in the process of refining implementation options based on a program put in place by SCE.  SCE has just initiated its reconciliation system, and SDG&E plans to initiate theirs in December, PG&E plans to initiate theirs in 1999.


3.1.1.2.3  Scheduling Coordinator Notification to UDC of Defaulted ESP or SC


Currently, if an SC stops scheduling power for an ESP's direct access customer and the UDC is not notified in advance by either the SC or the ESP, the ESP's load could remain unreported to the ISO and contribute to UFE.  The UDCs believe that ensuring reasonable advance notice to the UDC by the SC in such an event is an obligation of both the SC (under Section 10.6.7.5 of the ISO tariff) and the ESP (under its ESP Service agreement with the UDC).  Additional direction from both FERC and the CPUC may be necessary, however, to ensure that such notice is in fact given since instances have already occurred where adequate notice was not given.  With respect to the obligation of SCs, the UDCs are working with the ISO and FERC to modify language in the ISO tariff to clarify that the SC is responsible for scheduling power for a reasonable period of time after notification to the UDC of a pending default.  With respect to ESPs, the UDCs ask the Commission to confirm that ESPs should ensure, as part of their obligations under direct access, that SCs agree to provide reasonable notice to UDCs. 


While the UDCs believe notice is desirable, they recognize that there may other issues related to SC and ESP defaults which also affect UFE.


3.2	Actual Transmission Loss Error


The ISO estimates transmission losses through a power flow model simulation and then allocates the transmission loss to each control area import and generator via the generation meter multiplier (GMM). The ISO allocates transmission losses to each service territory based on control area import and generation location and the value of loss as determined by the GMM.  


Currently, the ISO uses the hour ahead submitted schedules� instead of final metered usage in its power flow model.  When the schedules vary from the true usage, error is introduced to the transmission loss calculation contributing to UFE, particularly if the schedules are systematically lower than the actual usage. Under scheduling of load in the day ahead and hour ahead markets and using more energy in real time markets will contribute to a positive UFE.


At this time the ISO is focusing on the meter data related components of the UFE equation and when these efforts are complete the ISO will review the impact of transmission loss error on UFE.


3.3	Distribution Loss Factor Error


Distribution loss factors are principally designed to estimate distribution line losses attributable to resistance in the distribution lines and core losses of transformers.  They are applied to appropriate hourly UDC load levels and used in the ISO real-time settlements. The three UDCs have each developed hourly and dynamic distribution loss factors to estimate losses on their distribution system. The UDC-specific DLFs are posted on the UDC servers. 


Each UDC uses the same methodological principles to derive DLFs. However, the UDCs differ in that some include additional losses (such as estimates of meter error and theft) beyond line resistance and transformer core loss in their DLF calculation.  SCE’s DLF includes an historic but implicit level of meter error and theft above and beyond the estimate for line and core losses.  SDG&E’s DLF includes an explicit level meter error and theft above and beyond line and core losses. PG&E estimates line and core losses excluding additional losses such as meter error or theft. SCE and SDG&E’s inclusion of non-line losses results in UFE values that are, by design, lower than PG&E’s UFE.  As a result, the UFE values are not comparable between UDC service territories.  The DLFWG noted that there is no reason at this time to require complete uniformity among all three UDCs. However, it is important to note that the differing DLF methodologies result in an apparently higher UFE for PG&E because the other UDCs have already accounted for a degree of meter error and theft in their DLFs, which then does not show up again in their UFE.


A complete list of the similarities and differences of the three UDC’s methodologies is provided in the filed Distribution Loss Factors Working Group Report filed August 10, 1998.


Due to data processing and communication error it is difficult to draw any conclusions about DLF error and the its contribution to UFE. If distribution losses were 2-6 percent of load, even an error of 50 percent on the 2-6 percent loss would be difficult to detect with the current erratic swings in UFE. � In their report the DLFWG concurred that it is premature to revisit DLFs, recommending that the existing DLF methodologies be reviewed only after reliable market data is available.


3.4	Meter Read and Usage Estimation Error


3.4.1	Import, Export and Generation Metering


The ISO is currently reviewing all tie-point metering, including inter-UDC metering error and generation metering error. Inter-UDC meter error between PG&E and SCE service territories (boundary between the Midway and Vincent substations) resulted in large errors in import/export input data, shown as “spikes” in the resulting UFE data.  These spikes (e.g., July 10 and July 15) were discussed in the UFE Preliminary Report. 


The ISO has recently incorporated a validation process in its inter-UDC metering procedures that includes the SCE meter data from Vincent substation to validate the data from the Midway substation.


In the future, the ISO plans to replace meters with ISO revenue-quality meters in the following locations:


the Midway substation (boundary point in PG&E’s service territory) and the Vincent (boundary point in SCE’s service territory);


the SONGS generation facility and 


the inter-tie between SCE and SDG&E service territories. 





The ISO meter data acquisition system (MDAS) is scheduled to begin polling these facilities directly by 12/1/1998.  Metered information at these key points of the system should reduce UFE further.


The ISO has also completed its review of each system generator to assure correct scheduling and identification of the appropriate SC relationship and confirmed that the correct order of magnitude of meter data submission is consistent with the unit’s maximum power output (Pmax).  Finally, the ISO verified that no ISO polled generators were double counted.


3.4.2	End-Use Metering for SC Metered Entities


In D. 97-12-048, (Meter and Data Communications Standards Workshop Report) the CPUC approved interim standards for meter accuracy, meter installation (including safety, maintenance and testing) and meter data validation and estimation for retail meters.  Pursuant to that decision, several outside stakeholders formed the Permanent Standards Working Group (PSWG) to review the interim standards and recommend permanent standards for meter and data provided by SC metered entities.  The PSWG filed these recommendations on July 29, 1998 and is awaiting official adoption from the CPUC.  


If an SC metered entity (e.g., ESP) doesn’t comply with the recommended standards, the UDCs may seek remedies under the applicable UDC tariffs.  Additionally, the DQIWG plans to address a standardized process for performance review of MDMAs and MSPs in a future report.


3.5	Energy Theft


Prior to restructuring, each UDC had its own theft detection program. With the addition of several new parties in the restructured marketplace, there was concern that theft might not be uniformly monitored and reported. D. 97-12-090 recommended that the parties work together to create a statewide theft detection program.  In response, the UDCs met with outside stakeholders and created the Revenue Assurance Group. This group has been tasked with developing a uniform notification procedure statewide.  Parties are working on a prototype for a “lead” card as well as well as a protocol for the notification  and responsibilities for the investigation of theft.  The Revenue Assurance Group plans to file a report on these efforts by the end of 1998.


3.6	Load Profiling Error


In the new market, small customers who do not have hourly meters may have UDC load profiles applied to allocate monthly cumulative meter reads to hourly loads for settle with  the ISO. Unlike the other UFE components described in Appendix A (e.g., theft and meter error) which represent unmeasured energy consumption, load profiles use a measured meter read for the month. Load profiling error results when actual hourly consumption differs from the estimated percentage of monthly consumption allocated to that hour.. Therefore, UFE attributable to load profile error cancels itself out over a meter-reading cycle and would correct itself over time in the UFE estimates in Section 3.3.  However, if prices vary significantly across hours, UFE costs to all market participants may be affected and may not necessarily cancel out.


3.6.1	Efforts Currently in Place to Mitigate Load Profiling Error


Several of the CPUC direct access decisions have provided load profile guidelines in order to improve the accuracy of the settlement process.  Decision D.97-05-040 endorsed the use of load profiling in lieu of interval metering for residential and small commercial customers with monthly meters who elect direct access.  This size eligibility criterion contains load profiling error to smaller usage customers. D.97-10-086 ordered utilities to replace static profiles with dynamic profiles by July 1998. Dynamic profiles incorporate actual weather conditions into the hourly allocation.


A number of CPUC-sanctioned workshops were held in 1998 on load profiling segmentation and agricultural load profiles.  Decisions on these workshop reports are expected soon from the Commission. Additional workshops and decisions will probably be scheduled in the future as issues are better defined.  A full evaluation of statistical load profiling is expected to be required by the Commission in the year 2000. 


Load profiling has traditionally been used by utilities to separate system load into component rate group hourly loads for the purpose of marginal revenue allocation and rate design. The accuracy of load profile estimates can vary from hour to hour. UDC customer samples have been designed to maximize accuracy during system peak hours. The hours of the day that would be of greatest interest from a UFE cost point of view have not yet been established.  Recent UFE data has been reviewed but data processing and communication issues make reaching conclusions on critical UFE hours difficult.  As these reporting issues become resolved, UDCs will review historical UFE variation and cost by hour to determine the which hours need to be targeted in future sample designs.


3.6.2	Static and Dynamic Load Profiling


The implementation of dynamic load profiling for small customers is in place for all three UDCs.  A preliminary review of the static versus dynamic load profiles indicates some benefit in the allocation to peak hours but a complete evaluation has not been conducted. The benefits of dynamic load profiling are expected to be most pronounced in periods where the weather pattern is significantly different from the historical weather patterns. Since all three UDCs implemented dynamic load profiling prior to July 1998, no further analysis has been conducted comparing dynamic and static load profiling methodologies.


3.6.3	The ISO’s Effort to Separate UFE into Load Profiling Error and Non Load Profiling Error�


The SCs are required to submit settlement quality meter data to the ISO.  The submitted data is not distinguished between actual interval meter data and load profiled meter data.  Therefore, the ISO cannot separate UFE into load profiling error and non load profiling error contributions.


4.	Upstream Metering


In D.97-10-086, the Commission directed the UDCs to develop upstream metering plans. In reviewing the almost endless number of possible metering plans (based on location, number of meters, type of data and frequency of data collection) the UDCs focused on the following three plans.  These plans were selected because they range from extensive circuit-specific measurement to more aggregated high level measurement at the transmission and distribution interface. Below is a description of each plan, the estimated number of required meters and required capital and labor resources:


Meter Each Primary Distribution Circuit, point 1 in diagram C-1�


Number of meters required:	 7,352


Installed costs:	$407 million


First year� operations and maintenance:	$3.1 million





2..	Meter the Low side of the Transmission/Distribution System Substations, point 2a of diagram C-1�


	Number of meters required: 	 1,840


Installed costs:	$119 million


First year operations and maintenance:	$1 million


3.	Meter the High Side of the Transmission/Distribution, points 2.b. of diagram C-1�


Number of meters required: 	1,840


Installed costs:	$254 million


First year operations and maintenance: 	$2 million





A simple illustration of these three plans is provided in Diagram C-1. Plans 2 and 3 have the same number of meters but the costs are higher for higher voltage metering in plan 3. The three metering plans are hierarchical; Plan 2 is upstream of Plan 1 and Plan 3 is upstream of Plan 2. 


For all three plans, the UDCs estimated costs based on revenue quality meter systems which have an accuracy tolerance of +/-0.7 percent. The utility grade meters and current transformers/potential transformers (CTs/PTs) installed at most substations have an accuracy tolerance of up to +/- 5 percent. The UDCs felt that the lower accuracy of the utility grade meters would obscure measurement of UFE.  All metering systems would require communication capability to a centralized data repository. The estimates provided above include costs associated with the following:


capital costs: current transformers, potential transformers, meters, meter cubicles, telecommunications equipment and information systems enhancements (i.e. data storage space);


labor costs: installation of equipment listed above and programming of information systems for necessary analysis; 


operation and maintenance costs: data gathering costs and information systems maintenance, metering maintenance, and data analysis.


4.1	Limitations of Upstream Metering Plans in Detecting UFE


The theoretical appeal of upstream metering is that it could allow a comparison of the sum of all the downstream metering to an upstream meter.  The difference should be attributable to UFE.  As one gets further from the customer’s site, upstream metering provides increasingly aggregated data. Even in theory, upstream metering would still not be able to differentiate which of the six components contributes to UFE.  At best, it would only isolate losses to a specific circuit. 


In reality, however, upstream metering cannot provide losses at the circuit level, or any other point due to operational constraints.  Operators and operating equipment routinely switch customers from one circuit to another, particularly during outages, in order to maintain system reliability and efficiency. Customers can be switched from one circuit to another for hours, days or even permanently. In addition automated equipment also switches customers from one circuit to another making tracking even more difficult. As a result of these operational realities, circuit switching would cause an upstream metering device to inappropriately register UFE even though the circuit is simply serving additional “switched” customers. For example, a circuit serving 1000 customers may switch 600 customers to a different circuit. The upstream meter will now register the composite loads of 400 end-use consumers and thus reflect a negative UFE. Positive UFE is now associated with the subsequent circuit which serves the switched 600 customers. Due to these circuit switching complications, downstream meter data is impossible to reconcile consistently with the upstream meter data.


Additionally, data collection would need to occur over a long period of time as the meters on a specific circuit do not have coincidental meter read dates.  This would rule out the possibility of utilizing a monthly upstream metering strategy.  In order to reduce the error associated with non-coincidental meter read dates, it would be necessary to gather data for a minimum of one year to account for seasonal patterns.  Even after a years worth of data has been collected, there will still be error present from the non-coincidental meter reads. 


Due to these constraints, none of the three upstream metering plans or any other upstream metering plan would provide significant insight into load profile error or any other UFE component as discussed in D.97-10-086. The only way to identify load profile error is to place an hourly meter at each customer site which then eliminates the need for load profiles.


Finally, installation of upstream meters and implementation of a data management plan would divert UDC resources from other direct access activities. It would be better and much less costly to continue to investigate the data and communication type errors. 


In conclusion, while upstream metering has theoretical appeal, it is not practical to implement, nor will it allow identification of UFE by individual component values or localized source. Transmission and distribution operational realities make it difficult if not impossible to assess the amount of UFE attributable to each UFE component, let alone which customers were responsible for what share of the UFE. Additionally it would divert UDCs from other direct access activities. 


4.3 	ISO Position on Upstream Metering� 


The ISO has no plan, at this time, for requiring upstream metering at either the transmission/distribution boundaries or at the primary distribution circuits.


4.4	Upstream Metering Recommendations


In summary, the UDCs recommend against upstream metering.  Upstream metering will not identify UFE components individually, the parties responsible for UFE or location of UFE.  The implementation and operational costs are extremely high with negligible benefit from any of the plans.  Implementation would require UDCs to reallocate resources from other DA activities in order to purchase, install and test upstream meters. The ISO does not plan to require upstream metering at this point in time. 


5.	Conclusions


There are many efforts, past, present and future, which focus on monitoring and providing controls on the data and data processing procedures pertaining to UFE.  These efforts have produced measurable success in reducing UFE and should continue be fully supported by all market participants.  The market needs to continue to mature and participants must adjust to new data exchange protocols and procedures before it makes sense to examine other UFE components for accuracy.


Distribution loss factors, transmission loss factors and load profiles should not be subjected to vigorous review until data communication and processing error diminishes.


Upstream metering is not recommended. It is operationally unfeasible, expected to provide little or no benefit and is extraordinarily expensive. 


�



Appendix A - Definition of UFE


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





	�EMBED Equation.3���.


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 is attributed to errors in one or more of the components in the equation above.  Listed below are the six� components of UFE:


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;


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


meter level usage errors: error that occurs because: i) the meter is either reading too low or too high or ii) in the absence of a meter read, calculated estimate is either higher or lower than the true measurement.  This includes all meters that record energy and are used in the ISO’s real-time settlement process, such as but not limited to, generator meters, end-use meters and inter-UDC tie point meters;


energy theft: error that occurs due to unmetered energy consumption;


hourly 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.  Because the individual usage to which this profile is applied is all accounted-for, the hourly errors cancel out over the period that the profile was applied.  In other words, if the actual usage was plotted along with the profiled usage over the given period, the amount of area (the energy) where the profile is larger than the actual energy is equal to the area where the actual energy is larger than the profile; and


data processing and communication error: error resulting from data not being processed correctly and/or communicated correctly through all entities to and including the ISO in time for final settlements.  These problems may result in missed meter data. 


UFE Allocation


The pro-rata allocation is based the SCs end-use metered demand and deemed delivered demand at each takeout point� to the total service territory end-use meter data usage and deemed delivered exports at the ISO control area boundary.  The charge incurred by each SC for each takeout point is then the Ex-post price at the corresponding takeout point multiplied by the allocation at the takeout point.


�



8.	Appendix B - Graph of UFE
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	Appendix C - Systems Diagram


Figure C-1 illustrates the 3 upstream metering alternatives in a very general sense. 
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� See Appendix A for full definition


�  Refer to Appendix A for a description of the UFE allocation.


� A copy of this report can be downloaded from the Direct Access Implementation Workshops Home Page, http://162.15.5.2/wk-group/dai/lp/


� Permanent Standards for Metering and Meter Data Used in Direct Access, filed at the CPUC July 29, 1998.


� This combines day ahead and hour head schedules.


� Language provided by the ISO.


� See Appendix C for a simplified diagram depicting placement of meters for all three plans.


� Annual maintenance costs thereafter must factor in inflation.


� See Appendix C.


� See Appendix C.


� Language provided by ISO.


� In the preliminary UFE report, filed in 8/10/98, five components of UFE were presented.  It was decided by the three UDCs preparing this report that a sixth UFE component, data processing and communication error, be included.  Note that this sixth component is not explicit in the ISO Tariff definition.


� A takeout point is a general term that refers to either a load point, a load group or demand zone.  These are the three levels at which as SC can schedule energy and settle imbalances on that schedule.  Each load point, load group and demand zone lie entirely within a congestion zone and thus each load point, load group or demand zone has one unique ex-post price associated with it.
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